P

s one: thlng Amerlcans can agree on about education, it is that primary schools should teach

D o

'h|ldren to’ read. Readmg is centraI to a chlld s experlence of school. How well children learn to read

Aty

i

jforce has to make about the ﬁrst stages of schooling in America and about children’s learning. It
hows that lnstructlon can outwelgh chlldren s supposedly fixed “abilities.” It shows the cumulative
E contrlbuuon of re 'arch to the’ understandmg of children’s learning and the failure to apply the
Iessons of research to classroom practlce It shows the importance of monitoring children’s progress

S AT

‘closely and'adaptlng mstructlon to each child’s individual needs. It shows the weakness of the cur-

rent professnonal tralnlng of teachers Lastly, it illustrates the ways that ideological stances can some-

. times mterfere"' fith the school s ablllty to adopt the most effective practices.

Phomcs‘and Whole Language Approach American education has a long history of conflicts over

; ).fpedagogy 'ln' the case of readlng. the current form of the struggle is between the advocates of “phon-
. ics’ "and whole language approaches The former focuses on the alphabetic principle and stresses
teachlng children the relatlonshlps between sounds and letters. The ability to “decode,” proponents

l-m.mw ot L el dply B e mtbin e )

of the phomcs approach say, empowers children to sound out and read any word in their spoken
Wi vocabulary Therefore. training in letter-sound skill should take precedence over having chlldren read

——short passagesor” whole stories:

Proponent.s of whole -language learning, on the other hand, think that reading, like speech, devel-

s ops naturally and at mduwdually varying rates, and they stress that since the goal is for children to be

l'_able to take meanlng from text, they should be immersed in a linguistically rich environment. Read-

'ing and belng read to from meaningful, extended material, and talking and writing about it, helps chil-
"_dren see what readlng and writing are for and why they would want to engage in them.

Those who advocate whole-language learning do not deny the alphabetic principle, but they

'emphasue a Chlld s ability to reason and predict on the basis of context. They see phonics as just one
of many ways that new words may be recognized and think that explicit phonics tramlng and drill is

-

- unmotnvatmg to children. .

But now science has had its say. In her masterful summary and synthesus of these decades of

i work, Begmmng to Read, Marilyn Jager Adams makes it clear that both sides have grasped part of the
i truth but that the extremes of each can seriously hlnder the early readers progress. | R
aThls research shows that success in learmng to read depends on the ablhty to dlstmgunsh and

attend to, the constituent sounds of words. to recognlze Ietters. and to assoc1ate letters — and pat—

‘to almost all of the Ietters |n the words they read they also have a practlced sense of the llkely asso-
N
" *.ciations ﬁf/ sounds ina language and of patterns w1th|n words and syllables. Their ability to decode
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words rapidly is a crucial support for understandmg the meaning of clauses, sentences, and para-

graphs, since it frees their attention from the word by -word task in order to turn to the larger struc-

tures and to hold more of these in their mmds

Individuals differ in “phonemic awareness” — meanung their ablllty to attend to the component'
sounds of a language. But this ability is not highly correlated with general mtellngence, and it can be
taught.2 With explicit instruction directing their attention to letters and sounds, and with practice
using appropriately graded and engaging materials, students who seem to be low in reading ability can
in time function within the normal range.

It is also true, however, that children come to school with different amounts of exposure and
practice in these sound and symbol distinctions and associations. Children vary, too, in the extent to
which the sounds and units of their home language or dialect correspond with those of “standard -
English.” Confronted with such variations, schools cannot be sure whether the differences they find
are a matter of the child’s ability or the result of prior experience or both. All too often schools

respond as though they were dealing with differences in ability, and they qunckly begm to sort stu-

dents into groups where they are challenged differentially, with different results. -
"7 7 The'evidence is that this response is very wrong-Wlth expllcnt instruction;- many chlldren can-——
get on track rather quickly, as though their |n|t|al diffi culty were |ust a matter of their not havmg prlor _' '
exposure to these aspects of language.3  With approprlate instruction, even chlldren who have more

difficulty can be put on the path to effectlve readlng The percentage of students who seem to have

more serious dlsabllltles lS rather small some studles have found it to be as httle as 3 percent it |s
certalnly under IO percent Thus for almost all students the focus, on thelr ablllty, : ther than on

mstructlon effort, and the expectatlon of success. is a mlstake

A Balanced Approach Many chlldren beneft greatly from exp||c1t mstructlon on letter sound cor- _
respondences. and it is wise to prowde this even for chlldren who seem to be progressmg well — at
least for the purposes of checklng to make sure thelr underlylng skllls are strong Not checkmg, and

) ;.At"the samé time, the, evndence is that phonlcs ﬁrst, or phomcs only. can also'be deadly to ch||

S dren s learnlng Engllsh orthography — the ways sounds are represented in spelllng — |s often |rreg'

B ular lf chlldren are forced f irst to memorlze and practlce all the rules and exceptlons in a vacuum. they

have not already had alot of experlence wuth belng read to. who have not yet learned that readlngi

ian-‘-\J *hjA ) "“_"1-!-“_' i J.r.,.g«r.‘ " —pk
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hole-language approach insists. The tr|ck in the early stages, however, is f' ndmg readlng materlals o

desyee 4 i

;
l that"engaie"th}"e' chnld whlle prowdnng practnce on the specific skills in some well-thought-out order

m' R

PomUw .’..4,_

' always found ways to |ncorporate elements from both approaches The prob-

effectlvely to match the partlcular needs of each of their students. Surveys indicate that American

_ teachers are usually given too I|ttle professuonal preparation for understanding the structure of lan-

guage and |ts relatlonshlp to prlnt. therefore, they are not in a position to make the best judgments

about a partlcular chlld's skllls and what he or she may need to work on or experience next to keep
‘on track 4 The materlals avallable to teachers, moreover, are often not designed to compensate for

these gaps |n knowledge, or to supplement teachers’ skills — by giving them ways of quickly assess-
lng what students know and where they are in their progress, and pointing them to the right read-

mg materlals and tools to glve the students the experiences that will keep them moving along.

.-‘Mos of the books and readers available in schools come with only the sketchiest of indications

', il..\....n-..t 5, e

-about how challengmg they may be to children, and the variety available in the classrooms may not

-_.match _the. varlety_needed by_the_children. Some early reading curricula are moving to remedy these

llmltatlons The Open Court reading series’ and Success for All¢ are two, but their examples need to
be more w1dely adopted Tests and indices, like the Degrees of Reading Power,” enable teachers to
get a general sense of the level of difficulty of text a child can cope with and help them match this
- wuth readlng matenals that will be challenging but not discouraging. But these materials do not pro-
vnde teachers detailed skill information about beginning reading.
) '.l'_eachers nieed to learn much more about what to listen for as their students read aloud and

--:"Wha't &s 'do about it. The Primary Language Record and its California parallel, the California Language

Record g are ‘tools that encourage teachers to keep runnlng records of their observations of children

o Publn: Instruction Bill Honig has recently pubhshed an excellent. accessnble review of this work with practical recommenda-
o u0ns for what a comprehensive, balanced approach f to readlng mstructlon should entail, Teaching Our Children to Read.!! Force-
~|n its evndence and advnce, it also represents a brave look at some of the reasons his own state, which has been a leader in
its commuunent to whole Ianguage, has fared rather poorly in recent nat|onal comparlsons of readmg performance 12
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PO

ents’ attention to their progress and reading interests But these materials could be strengthened by
encouraglng teachers to focus more on speqf c aspects of progress in the early stages Lo ;.':'_‘4 .
i schools, so that teachers can give individual’ attention to children and sufficient time to read and .-
practlce Classes of thirty children make achieving thls extraordinarily difficult. Smaller readmg groups’
would be better. As it is, most children in a class are left to their own desultory or worksheet-
driven devices as the teacher deals with one subgroup at a time. Success for All'3 demonstrates that .
a school's resources and personnel can be reorganized during extended parts of the day so that much
smaller groups can be working intensively, each with its own trained teacher. With closer attention
available from the teacher, the children can be grouped by level but assessed frequently and
regrouped in response to each child’s progress. ‘ e

i
intensive individual attention and tutoring, triggered by early identification of those ln,need of add

tional help so that they remain in the regular class and catch up with their peers, rather than belng

-

. f pe.e’r‘

shunted off, often permanently, into a special education stream. Varlous form'

interaction can also be used to keep children on task and movmg ahead when thelr

engaged with other children.!s T

- i

S £ FN

skill; it is also a reﬂectlon of everythlng that a, ch|Id aI re

/ - FFN
that much of that readlng |s. galn, at a Ievel that challenges but does not dlscourage
. - ~-3<» TPp phde in S T

not.only i 'ad but are glven

ponents m nly b caus' of the varlablllty |n thelr experlence before and outsude of school |t is the'
X . g IR B e

on to them to,

f after school programs also ;
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APPENDIX B

Reading Skills Curriculum Timeline—
Preschool Through Fifth Grade

The timeline in Table B-1 describes the specific skill development compo-
nents of a reading program and when they should be taught. Each cell on
the chart represents an essential component of literacy instruction, Instruc-
tional activities/benchmarks in each cell are representative of that compo-
nent; they are not intended as a comprehensive list. (Benchmarks are printed
in italics.)

Each area of the curriculum is reciprocally related (some more strongly
than others)—for example, learning phonemic awareness helps learn let-
ter/sound correspondence and vice versa. Children should be diagnosed
regularly and intensified instruction or tutoring offered for those who fall
behind. All curricular areas up to January of first grade are aimed at enabling
children in independently read beginning material. This and other milestones
in this chart are targets which most children should meet; of course, some
will become independent readers earlier and some will take longer. Once
independent reading is achieved, the goal is to keep students reading grade-

appropriate text.
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Table B-1 (Continued)

Preschool

Kindergarten

First Grade:
Fall*

First Grade:
January to Junc*

Second
through Fifth

Syntactic Awareness

Understands how sen-
tences and phrases
work

Understands word
order

Shared reading

Anticipation of words
Sentence structures
Clues from mechanics
—caps, periods,
and commas

Beginning grammar
Paragraphs

|| Text structure, e.g.,

story structure,
poems, book re-
views, newspaper
articles, editorials

More complex gram-
mar

Letter Recognition

Exposure to letter
names
Recognition of name

Knows most letter
names

Recognizes most letter
shapes (upper and
lower case)

Knows all letter
names and shapes

Sound/Symbol
Correspondence

Knows some letter
sounds

Knows basic letter
and letter pattern/
sound correspon-
dence

Complex letter/sound
correspondences

Remaining correspon-
dences

Recognizing Word Fami-
lies (words that sound
alike and have similar
letter patterns)

Attention to on-set
and rimes, e.g., r
and ing and s and
ing

Recognizing basic
word families
patterns (37
rimes such as in,
or, and il make
up 500 primary
grade words)

Recognizing most of
remaining 272 pri-
mary word families,
e.g., ine and ight,
which are regular

Decoding/Word Attack Knows word-attack Continued develop- Continued develop-
strategies: sound- Ment of decoding ment of decoding
ing out, compar- ability, including ability, including use
ing to similar use of more com- of complex letter/
words, breaking plex letter/sound sound correspon-
words into smaller correspondences, dences and word
words, looking for simple syllabication root/prefixes and
fuord parts, e.g., suffixes
ing and ed, gener-
ating alternative
pronunciations,
using phonic,
semantic, and syn-
tactic clues, self-
correction and self-
monitoring

Guided reading

ge;t:lg;::m\gv :lldgh Knows some sight Automatically recog- | Recognizes 150 high-

(in-egularyand rds words nized SO high- frequency words

o frequency words

(continued)
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Table B-1 (Continued)

Preschool

Kindergarten

First Grade:
Fall*

First Grade:
January to June*

Second
Through Fifth

Writing/Encoding

Pretend writing
Making signs

Whites words (tempo-

rary spelling)

Writes name

Beginning story writ-
ing

Group dictated stories

Beginning stages of
writing stories, de-
scriptions, persua-
sions, and reports.

Beginning mechanics,
e.g., punctuation
and capitalization

Beginning grammar
and usage

Later stages of writ-
ing narratives, €x-
expository text
such as organizing
information for a
report, arguing a
point, etc.

Continued mechanics,
e.g., capitalization
and punctuation

More advanced gram-
mar and usage

Writes competently:
narratives, reports,
advocacy, descrip-
tions

Can use mechanics:
composition, €.g.,
sentence structure
and paragraph struc-
ture; more adanced
grammar and usage

Vocabulary—Meaning,
Word Parts, Word Play

Word meanings from
oral discussions and
explanations

Word meanings from
oral discussions and
explanations

Builds simple words
with magnetic
letters

Word meanings from
oral discussions and
explanations

Learns some new
words from reading

Can use word deriva-
tions e.g., adding

ed, ing, etc.

Constructs words from
given consonants
and vowels, and
patterns

Word meanings from
oral discussions and
explanations

Some new words from
reading

Word structure

Syllabication of simple
words

More complex word
construction

Word meanings from
oral discussions and
explanations

Most new words from
reading—Ilearning
from context

Syllabication of more
complex words

Knows system of word
roots, suffixes, and
prefixes

Synonyms—best and
creative word use

Semantic trees

Spelling

Making signs

Temporary spelling

Temporary spelling
Spells words in read-
ing lessons

Stells words in read-
ing lessons

Spells sound families
and high-frequency
words

Spells individualized
problem words

Corrects temporary
spellings in final
drafts

Individualized program
based on words
missed in writing,
spelling demons, and
spelling lists orga-
nized by sound theme

Test-study-test

Immediate self-correc-
tion of tests

Proofreading

Memory strategies

Independent Reading/
Assigned/Reading/
Guided Reading

Reading good stories
and nursery rhymes
to children

Reading good stories
and informational
text to children

Reading for meaning
of specifically de-
signed books or ap-
propriate material
connected to les-
sons with teacher
or partner

Individual or group
reading of simple
text

Reading good stories
and informational
text to children

Reading narrative and
information text
becomes the pri-
mary learning strat-

cgy

Reads and under-
stands 100-200
“little books”

Teacher conferencing

Students read and dis-
cuss stories, maga-
zines, and informa-
tional text from
anthologies, reading
series, etc.

Reads and under-
stands 25-35 grade-
appropriate books
each year from ac-
cepted fiction and
nonfiction lists

Reads in depth

Teacher conferencing

Can engage in in-
depth discussions

Introduction to a
variety of genres

Reading in subject
matter areas

Guided reading

Guided reading Teacher reads to
Teacher reads to children
children

(continued)



A S e L UL

e PO D T Ry . v o ST gty ol D o e o

AN Lo ARV Y 2 B e I i POt I R AT IV L i T T LIV an Spec it
|
=, Table B-1 (Continued)
oo
Preschool Kindergarten First Grade: First Grade: Second
Fall* January to June* through Fifth
Specific Comprehension | Picture reading for Picture reading for Read for meaning Read for meaning Discussions strategies,
Strategics meaning meaning . Discuss books e.g., book clubs
Can use beginning Can use advanced
comprehension strategic reading
strategies—predict- skills—predicting,
ing, connecting to summarizing, con-
what is known, necting, and visual-
summarizing, etc. 1zing
Fluency Re-reading of familiar | Re-reading of familiar | Continued work on
material material expression, phras-
Oral reading Expression ing and oral reading
Phrasing Can read orally—
Oral reading accurately, fluently
and with expression

NOTES: *For year-round or alternative year schedules, Fall means the first 4 months of first grade or equivalent, and January to June means the last
5% months or equivalent.

**Italaics indicate benchmarks for each grade level.




PHONOLOGICAL AWARENESS

e ANALYZING AND COMBINING THE SMALLEST UNITS OF
DISCERNABLE SOUND (PHONEMES) IN VARIETIES OF WAYS,
IN ORDER TO CONNECT THE SYMBOLS (LETTERS) WHICH
REPRESENT THEM, TO SPECIFIC MEANINGS



EXAMPLES OF PHONOLOGICAL AWARENESS TASKS

3

e PHONEME DELETION: WHAT WORD WOULD BE LEFT IF
THE /k/ SOUND WERE TAKEN AWAY FROM CAT?

e WORD TO WORD MATCHING: DO PEN AND PIPE BEGIN
WITH THE SAME SOUND?

. BLENDING: WHAT WORD WOULD WE HAVE IF YOU PUT
THESE SOUNDS TOGETHER: /S/,/A/,/T/?

e« PHONEME SEGMENTATION: WHAT SOUNDS DO YOU HEAR
IN THE WORD HOT? | |

e« PHONEME COUNTING: HOW MANY SOUNDS DO YOU HEAR
IN THE WORD CAKE?

e RHYMING: TELL ME AS MANY WORDS THAT YOU KNOW
THAT RHYME WITH THE WORD CAT?



CLASSIFICATION/DEFINITION

« THE DEFINITOIN AND CLASSIFICATION OF LEARNING
DISABILITIES AND DYSLEXIA MUST BE ACCOMPLISHED
WITHIN A LONGITUDINAL DEVELOPMENTAL FRAMEWORK
THAT DOES NOT REQUIRE ADHERENGCE TO A PRIORI
ASSUMPTIONS REFLECTED IN CURRENT DEFINITIONS.
FUTHER, A VALID DEFINITION CAN BEST BE DEVELOPED
BY STUDIES THAT INVESTIGATE REPRESENTATIVE GROUPS
OF GCHILDREN OVER TIME AND THAT DOCUMENT HOW
DIFFERENCES AMONG CHILDREN EMERGE, CHANGE, AND
INFLUENCE FUTHER DEVELOPMENT



CLASSIFICATION/DEFINITION CONTINUED "

e CURRENT EXCLUSIONARY DEFINITIONS OF LEARNING
DISABILITIES APPEAR TO BE INVALID, PARTICULARLY

IN THE AREA OF READING DISABILITIES AND
PARTICULARLY WHEN DISCREPANCY FORMULAE ARE USED




READING AND LANGUAGE RELATED PROCESSES

« READING DISABILITIES (DYSLEXIA) AFFECT AT LEAST
10 MILLION CHILDREN, OR APPROXIMATELY 1 CHILD IN 5

e WHILE SCHOOLS IDENTIFY APPROXIMATELY FOUR TIMES
AS MANY BOYS AS GIRLS AS READING DISABLED,
LONGITUDINAL AND EPIDEMIOLOGICAL STUDIES SHOW THAT
AS MANY GIRLS ARE AFFECTED AS BOYS



' A
READING AND LANGUAGE RELATED PROCESSES CONTINUED

« READING DISABILITY REFLECTS A PERSISTENT

DEFICIT RATHER THAN A DEVELOPMENTAL LAG IN

LINGUISTIC AND READING SKILLS. LONGITUDINAL

STUDIES SHOW THAT OF THE CHILDREN WHO ARE
READING: DISABLED IN THE THIRD GRADE, 74% '
REMAIN DISABLED IN THE NINTH GRADE



' 2
READING AND LANGUAGE RELATED PROCESSES CONTINUED

k]

e THE PRACTICE OF DISTINGUISHING BETWEEN DISABLED
READERS WITH AN IQ-ACHIEVEMENT DISCREPANCY AND
THOSE WITHOUT A DISCREPANCY APPEARS INVALID. MORE
SPECIFICALLY, CHILDREN WITH AND WITHOUT A DISCREPANCY
DO NOT DIFFER IN THE INFORMATION PROCESSING SUBSKILLS
(PHONOLOGICAL AND ORTHOGRAPHIC CODING) THAT ARE
NECESSARY FOR THE READING OF SINGLE WORDS. LIKEWISE
GENETIC AND NEUROPHYSIOLOGICAL STUDIES HAVE NOT
INDICATED DIFFERENTIAL ETIOLOGIES FOR READING

DISABLED CHILDREN WITH AND WITHOUT DISCREPANCIES.

IT REMAINS TO BE SEEN WHETHER A DISCREPANCY BETWEEN
ACHIEVEMENT AND 1Q IS A WORTHWHILE PREDICTOR OF
RESPONSE TO INTERVENTION



READING AND LANGUAGE RELATED PROCESSES CONTINUED®

e« CHILDREN WITH READING DISABILITY DIFFER

FROM ONE ANOTHER AND FROM OTHER READERS
ALONG A CONTINUOUS DISTRIBUTION, AND DO NOT
AGGREGATE TOGETHER IN A DISTINCT "HUMP™ AT THE
TAIL OFF THE DISTRIBUTION AS ONCE THOUGHT



READING AND LANGUAGE RELATED PROCESSES CONTINUED®

 THE ABILITY TO DECODE SINGLE WORDS

ACCURATELY AND FLUENTLY IS DEPENDENT UPON

THE ABILITY TO SEGMENT WORDS AND SYLLABLES

INTO ABSTRACT CONSTITUENT SOUND UNITS (PHONEMES).
DEFICITS IN PHONOLOGICAL AWARENESS REFLECT THE
CORE DEFICIT IN DYSLEXIA



READING AND LANGUAGE RELATED PROCESSES CONTINUED

L]

e THE BEST PREDICTOR OF READING ABILITY/DISABILITY
FROM KINDERGARTEN AND FIRST GRADE TEST PERFORMANCE
1S PHONEME SEGMENTATION ABILITY. HOWEVER THERE

MAY BE DIFFERENT PREDICTORS FOR DIFFERENT
COMPONENT READOMG SKILLS. FOR EXAMPLE, RAPID
NAMING ABILITY MAY PREDICT WORD IDENTIFICATION

WHILE TASKS ASSESSING PHONOLOGICAL AWARENESS

BEST PREDICTS WORD ATTACK SKILLS

6



ATTENTION

« A PRECISE CLASSIFICATION OF ADD WITH AND
WITHOUT HYPERACTIVITY IS NOT YET AVAILABLE.

A CLASSIFICATION METHODOLOGY THAT ASSESSES
INTERNAL AND EXTERNAL VALIDITY OF DIMENSIONAL
AND CATEGORICAL MODELS MUST BE APPLIED TO THE

ISSUE

« ADD AND READING DISABILITY OFTEN CO-EXIST, BUT
THE TWO DISORDERS ARE DISTINCT AND SEPARABLE



ATTENTION CONTINUED *

« ADD DCCURS MORE FREQUENTLY IN MALES AND ADD
EXACERBATES THE SEVERITY AND COGNITIVE MORBIDITY
OF READING DEFICITS. SINCE ADD AND READING DEFICITS
OFTEN CO-OCCUR, MORE MALES ARE TYPICALLY IDENTIFIED
AS READING DISABLED, SPURIOUSLY INFLATING THE GENDER

RATIO IN FAVOR OF MALES



NEURDANATOMY, NEUROPHYSIOLOGY, AND NEUROIMAGING

e THERE IS CONVERGING EVIDENCE FROM ANATOMICAL
MICROSTRUCTURE STUDIES, GROSS MORPHOLOGY STUDIES,
AND NEUROIMAGING STUDIES THAT THE PHENOTYPIC
EXPRESSION IN DYSLEXIA IS RELATED TO ANOMALOUS
ORGANIZATION OF TISSUE AND PROCESSING SYSTEMS
SUBSERVED WITHIN THE POSTERIOR LEFT HEMISPHERE




TREATMENT /INTERVENTION

« DISABLED READERS DO NOT READILY ACQUIRE THE
ALPHABETIC CODE WHEN LEARNING TO READ DUE TO
DEFICIENCIES IN THE PROCESSING OF PHONOLOGICAL
INFORMATION. AS SUCH, DISABLED READERS MUST BE
PRESENTED HIGHLY STRUCTURED, EXPLICIT AND
INTENSIVE INSTRUCTION IN PHONICS RULES AND THE
APPLICATION OF THE RULES TO PRINT



TREATMENT/INTERVENTION GCONTINUED

e LONGITUDINAL DATA INDICATE THAT SYSTEMATIC
STRUCTURED PHONICS INSTRUCTION RESULTS. IN MORE
FAVORABLE OUTCOMES IN READING THAN DOES A
CONTEXT-EMPHASIS (WHOLE LANGUAGE) APPROACH
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g‘Leaming How Print Maps to Speech

Benita A. Blachman

“The Reading Wars” was the title of a recent article
in a special edition of Newsweek magazine (Kantrowitz 1990). Regretta-
bly, it is an apt title to describe the dissension in the reading commu-
nity over how reading is to be taught to young children. If we agree that
“the ability to read well is basic to our national survival” (Chall 1989,
p- 521), then perhaps the passion that fuels the reading controversy
will be easier to understand. Unfortunately, the losers in this “reading
war” are too often the children who are not getting the best that we
have to offer. As educators and researchers debate the value of phonic
versus meaning-based approaches to reading (the most popular, at the
moment, being whole language) or, as they are more generically re-
ferred to, skills-based approaches versus literature-based approaches,
a significant number of children continue to fail to learn to read. Even
as adults, it is estimated that 20% of the population continue to have
severe problems with the most common reading activities (Stedman
and Kaestle 1987).

AN EMPHASIS ON LANGUAGE

Instead of focusing on theoretical divisions in the field, it might be
more constructive to ask if there is anything related to reading about




which we all agree. It is sale to say that there is nuw a couscisus that

_reading is a language-based activity. Although today we tend to take
this simple observation for granted, in the "6Us and well into the 70s o
different point of view prevailed. The alternative viewpoint was per-
haps best summarized by George Spache (1961), a noted authority in
the reading field, who wrote: “it seems fairly obvious that reading, like
most school work, is primarily a visual act” (p. 3). As a consequence gl
the emphasis on vision, the focus at that time in explaining reading
problems was on identifying and remediating deficits in visual percep-
tion. Eventually the visual perceptual deficit explanation of reading
difficulties was questioned, and numerous researchers presented evi-
dence that directly contradicted it (Benton 1975; Larsen and Hlammill
1975; Vellutino 1977, 1979). In the last two decades, we have seen a re-
newed interest in a language-based view of reading and its disabilitics
(Kambhi and Catts 1989; Kavaagh and Mattingly 1972; Liberman 1971,
1983; Shankweiler and Liberman 1989; Vellutino 1979, 1987) In the con-
text of that perspective, we habe made great stndes in our understand-
ing of literacy acquisition.

As a consequence of the tmphasis on language that pervades the
reading community, a number of promising practices are appearing in
preschool, kindergarten, and first grade classrooms that emphasize
the creation of a rich environment of oral and written language (Ander-
son et al. 1985; Durkin 1989). In Becorng A Natiwn of Readers: The Report
of the Commission on Reading (Anderson et al. 1985), written under the
auspices of the National Academy of Education and sponsored by the
National Institute of Education, the Commission reports that:

Reading must be seen as part of a child's general language development

and not as a discrete skill isolated from listening, speaking, and wriling.

‘Reading instruction builds especially on oral language. If this foundation
is weak, progress in reading will be slow and uncertain (p. 30).

The Commission, charged with the task of synthesizing the best
research in reading and translating that research into guidelincs for
practice, proceeded to describe the elements needed to foster the
emerging literacy of the preschool and kindergarten child. The essen-
tial elements included, for example, extended conversalions at home
with parents and experiences with written language. Specific em-
phasis was placed on conversations that require reflection and that will
help children “exercise their memories . . . and . . . learn to give com-
plete descriptions and tell complete stories” (p. 23). At the same time,
it was suggested that experiences with written language, especially
reading aloud to children, should be a priority. To stress its impor-
tance, reading aloud to children was described as “the single most im-

portant activity for building the knowledge required for eventual suc-
cess in reading” (p. 23).

The Commission advised continued opportunities in kindergar-
ten to stimulate oral language development and listening comprehen-
sion through thoughtful discussions— for example, discussions about
the storybooks that have been read to the chitdren. The Commission
also pointed out that this emphasis on oral language development, al-
though necessary, is not sulficient to guarantee success in reading.
Children need to acquire knowledge about written language related 10
both form (e.g., we hold the book right side up and turn the pages from
front to back) and function (e.g., it can entertain, instruct, or direct).
They also need to acquire knowledge of letter names and knowledge
about the relationships betweens letters and sounds. Learning to write
(whether it is with paper and pencil, with plastic letters, or in front of a
computer screen) and encouraging writing, for example, through ac-
cepting and encouraging invented spellings (e.g., such as ! for tame,
followed by tin, tam, and eventually tame), is a way to facilitate the ac-
quisition of letter-sound correspondences. It is also a way lo encourage
a child to use his or her knowledge of written language to communicate
with others (Anderson et al. 1985, p. 34). ‘

Although I have taken some liberties in my summary of the Com-
mission’s recommendations for preschool and kindergarten children
(most notably in deleting some ideas and emphasizing others), it is
hard to see how educators from either the phonics/skills-based orienta-
tion or the meaning/literature-based orientalion to beginning reading
could disagree with the recommendations made by this panel. Indeed,
if these recommendations were actually in place in all of our preschoul
and kindergarten classrooms (along with recommendations for later
years, such as the suggestion that children should spend more time in
independent reading and writing and less time on workbooks), we
wo:ld be much further along toward our goal of “becoming a nation of
readers.”

DIFFERENCES IN PRESCHOOL LITERACY EXPERIENCES

It is important to remember, of course, that children come to school
with differing levels of awareness about the conventions of written lan-
guage and about the connections between oral and written language.
A vivid description of these differences and their influence on literacy
acquisition is described by Adams (1990) in her bouk Beginning to Read:
Thinking and Learning about Prinl. For example, Adams describes her



own child’s experiences with print, especially having been read to vna
regular basis, and calculates that somewhere between 1,000 and 1,700
hours will have been spent reading to John “one-on-one, with his face
in the books” (p. 85) before he enters first grade. Others also have
found that this frequency of reading to children is commonplace in
culturally mainstream homes (Heath 1983). In addition, Adams also
estimates that her son spent 1,000 hours watching “Sesame Street.”
and another 1,000 hours in written language activities, such as playing
with magnetic letters on the tefrigerator, playing word games in the car
and on the computer, and participating in oral and written language
activities at preschool. As Adams so aptly puts it, “Any way we work ir,
it seems a safe bet that John and the majority of his culturally main-
stream peers will have experienced thousands of hours’ worth of pre-
reading activities before entering first grade” (p. 86).

In striking contrast, according to Adams (see also, Feitelsun and
Goldstein 1986, Heath 1983, Teale 1986, cited in Adams 1990). are the
children who have never, or unly rarely, been read to, who are living in
homes without books, without models of adults who value reading
and who read for their own pleasure, without magnetic letters, paper,
pencils, crayons, and certainly without a home computer with letter
and word games. In addition, there are the children who, despite
exposure to a rich oral and written language environment as pre-
schoolers, fail to make the necessary connections between print and
speech that facilitate literacy acquisition.

Ideally, these differences in preschool literacy experiences and in
learning needs will be taken into account by knowledgeable kinder-
garten and first grade teachers, who will modify their instruction 1o
accommodate a wide range of individual differences. But, as we know,
this ideal is not always reached. If nothing else, these vast dilferences
in preschool experience and in the ability to take advantange of appro-
priate literacy experiences when they are available, suggest that any
single approach, regardless of its orientation, will not meet the needs
of all children. For children who haven't learned to recognize the
words on the page, an approach that relies only on continued exposure
to literature (however “good” the literature) will leave them without
the direct instruaction they need to make the connection; between print
and speech. On the other hand, a model that relies too heavily on di-
rect instruction in isolated skills (skills that many children will already
have acquired) will leave children without the enrichment and oppor-
tunites for rewarding literacy experiences that all children need and
deserve.

LEARNING HOW PRINT MAPS TO SPEECH

if, as l‘suspec!, most would accept the recommendations selected (rom
Becoming A Nation of Readers, then where, you may wonder, does the
great controversy over the teaching of beginning reading lie? One im-
portant point of disagreement concerns the way in which children
come to understand how print maps to speech. Specifically, we now
know that one of the fundamental tasks facing the beginning reader is
to develop the realization that speech can be segmented and that these
segmented units can be represented by printed forms (Liberman 1971).
Although it is obvious to literate adults that the letters of the alphabel
more or less represent phonological segments of speech, this aware-
ness cannot be taken for granted in the young child. To appreciate the
complexity of the task facing the beginning reader, one must first ap-
preciate the complex relationship among the phonemes in the speech
stream. Speech, unlike writing, “does not consist of separate pho-
nemes” produced one after the other “in a row over lime" (Gleitman
and Rozin 1973, p. 460). Instead, as Liberman and Shankweiler (1991)
explain, “in producing the syllable ‘ba,’ for example, the.speaker as-
signed the consonant we know as ‘B’ to the lips, and the vowel we
know as ‘A’ to a shaping of the tongue, and then produced the two
glemenls at pretty much the same time” (p. 5). This merging or coar-
ticulation of the phonological segments during speech production (the
folding of the consonants into the vowels) (Liberman et al. 1967; Liber-
man 1971) has advantages for speech but, as we shall see, obscures the
segmental nature of the speech stream and makes it difficult for the
young child to access the phonological units that are represented by an
alphabet. Liberman and Shankweiler (1991) help us understand this
phenomenon:

The advantageous result of such coarticulation of speech sounds is tha
speech can proceed al a salislactory pace— al a pace indeed at which it can
be understood (Liberman, Cooper, Shankweiler, and Studdert-Kennedy
1967). Can you imagine trying to understand speech if it were spelled out
to you letter by painful leller§So coarticulation is cerlainly advanlageous
for the perception of speech. But a further result of coarticulation, and a
much less advantageous one for the would-be reader, is that there is, in-
evitably, no neat correspondence between the underlying phonological
structure and the sound that comes lo the ears. Thus, though the word
"bag,” for example, has three phonological units, and correspondingly,
three letters in print, it has only one pulse of sound: The three clements of
the underlying phonological structure — the three phoneines — have been
thoroughly overlapped and merged into that une sound —“bag”. . . .



{Beginning readers} can understand, and properly take advantage ol the
fact that the printed word bag has three letters, only if they are awaie that
the spoken word “bag.” with which they are already quite famuliar, s i
visible into three segments. They will probably not know that spanta
neously, because, as we have said, there is unly one segment of sound. not

three, and because the processes of speech perception that recover the

phonological structure are automatic and quite unconscicus (pp. 5-6).

As we now know from extensive rescarch conducted during the
last fifteen years, developing an awareness of the phonolagical seg-
ments in words is an important prerequisite to understanding how an
alphabetic transcription represents speech. “That transcription will
make sense to beginning readers only if they ur.derstand that the tran-
scription has the same number and sequence of units as the spoken

" word” (Liberman and Shankweiler 1991, p. 6). Animportaat insight in
early reading acquisition is the recognition that, for some childien, dif-
ficulty in learning to decode occurs preaisely because they lack an
awareness of the segmentalnature of speech and. thus, never fully un
derstand how an alphabet works (Freebody and Byrne 1988, Jucl 1988;
Stanovich 1986; Williams 1987). The research clearly indirates that clul-
dren who can demonstrate their phonological awareness by, fur exam-
ple, categorizing words according to common initial, middle, os final
sounds, or by counting, déleting, or reversing phonemes, are more
likely to be among our better readers. Children who lack this aware-
ness are likely to be among our poorest readers (Blachman 1984, Blaci-
man and James 1986; Bradley and Bryant 1983; Juel 1988; Juel, Griffith,
and Gough 1986; Lundberg, Olofsson, and Wall 1980, Mann 1984,
Mann and Liberman 1984; Share et al. 1984; Stanovich, Cunninglam,
and Cramer 1984; Torneus 1984; Vellutino and Scanlon 1987).

In addition to the evidence that phonological awareness is a nghly
significant and consistent prédictor of early reading achievement, there
is now evidence {rom large-scale training studies here and abroad that
phonological awareness can be heightened in kindergarten and lirst
grade children (as well as older learning disabled children) through di-
rect instructional activities (Ball and Blachman 1991; Blachman el al.
1991; Bradley and Bryant 1983; Cunningham 1990, Fox and Routh 1984;
Lundberg, Frost, and Peterson 1988; Treiman and Baron 1983, Williams
1980). This instruction (taking a variety of forms. as we shall see in this
chapter) has been shown to have a positive effect on the acquisition uf
both reading and spelling. it appears that once children are taught to
recognize that speech can be segmented and that these segmented
units are represented by letters, the systematic relationships between
letters and sounds are easier to grasp and utilize in both reading and
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writing. To take full advantage of an alphabetic writing system, une
must first understand the alphabetic principle. This necessitates learn-
ing about the segmental nature of speech and its relationship to print.

In contrast to this view regarding beginning reading, there are
those who argue that the use of written language does not require a
“high level of conscious awareness of the units . . .” (Goodman and
Goodman 1979, p. 139). They suggest as a corollary —and, I might add,
without any research to support their premise—that activities that re-
quire “breaking whole (natural) language into bite-size, abstract little
pieces . . . words, syllables, and isolated sounds” (Goodman 1986,
p. 7) make learning to read more difficult. The Goodmans believe that
learning to read is as natural as learning to speak (Goodman 1986;
Goodman and Goodman 1979). Indeed, it would be convenient if read-
ing and writing were “biologically primary” (Liberman and Liberman
1990) in the same way that speech is biologically primary. Then, read-
ing and writing, like speech, might require only exposure to languagpe
to trigger the underlying biological mechanism and get it started. Un-
fortunately, this is not the case. As noted recently, “although it is popu-
lar for authors to cite examples of children who have acquired reading,
on their own, . . . for the vast majority of children the initial stages of
reading must be traversed with the aid of some type of guided instruc-
tion from a teacher” (Stanovich 1986, p. 396). We are beginning to real-
ize that, for many children, direct instruction is required o help them
understand how print maps to speech.

Teaching Phonological Awareness

Numerous researchers have suggested that phonological awareness ac-
livities should be incorporated into the kindergarten and first grade
classroom, before children have had a chance to fail in reading and
spelling (Adams 1990; Blachman 1989; Juel 1988). There is now a con-
siderable body of research to provide direction for the practitioner who
wants to heighten the phonological awareness of children before and
during early reading instruction (sce Blachman in press {or a detailed
description of these activities). Although there is no cookbook for the
practitioner to follow, the following review of some of the large-scale
phoneme awareness training studies reveals an array of activities thit
can be used by the classroom teacher or clinician. One of the important
ways in which these studies differ is whether or not the phonological
awareness instruction is combined with instruction linking the pho-
nological segments to the letters of the alphabet. In the first two studics
(Cunningham 1990; Lundberg, Frost, and Peterson 1988), activities to



enhance phonological awareness are provided without making the
connection to letters. In the next group of studics (Bradiey and Bryani
1983, 1985; Ball and Blachman 1988, 1991, Blachman et al 1991), the
connections between the phonological segments in wuords and the al-
phabet letters that represent those segmuents are made explicit during
training,.

Phonological Awarenéss Instruction Without Making Exphcit the
Connections Between Sound Segments and Letters. In one ul the
largest studies to date, Luridberg, Frost, and Peterson (1988) provided
eight months of metalinguistic training to 235 nonreading children in
kindergarten classrooms in Denmark. Even though these childien
were a year older than their.counterparts in kindergarten classrooms in
the United States, they were not likely 1o have had much in the way of
“informal literacy socializaiion” (p. 266). By electing to provide a pro-
gram of instruction that did not include making connections between
the sound segments in words and the letters that represent thuse sey-
ments, Lundberg and his colleagues were able to evaluate the impact
of training in phoneme awareness, uncontaminated by letter/scund
knowledge and prior to formal reading instruction.

In each classroom, thé entire group of 15 to 20 children partici-
pated in a program that began with listening games, and was followed
by rhyming games and segmentation of sentences into words. During
the second month of the intervention, children learned to sepment
multisyllabic words into syllables through a variety of dapping and
rhythmic activities. In the third month, phunemes were introduced
Children were first taught to identify initial phonemes, and i the Gitth
month they learned to segment two-phoneme wards and then moved
on to more complex items. The program emphasized games, but the
authors stress that careful attention was paid to the sequencing,. dura-
tion, and frequency of the activities. In a previous study, Olofssun and
Lundberg (1983) had found that when the structure was varied across
treatment conditions, only the most structured group showed im-
provement from pretest to posttest. The most struclured group had
participated in lessons three to four times per week for 1510 3U ninutes
per lesson, while in the least structured group the teachers introduced
the phoneme awareness activities more spontancously during the nur-
mal play activities of the day.

In the more recent Lundberg study (Lundberg et al. 1988). the chil-
dren who participated in the metalinguistic training demonstrated siy-
nificantly greater metaphonclogical awareness than the control chil-
dren. Although there were no differences between the two groups on
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measures of prereading after the kindergarten intervention, when the
children were tested a year later at the end of first grade, the treatment
children significantly outperformed the control children in spelling. At
the end of second grade, the treatment children outperformed the con-
trol children in both reading and spelling. Thus, Lundberg and his col-
leagues were able to demonstrate that phonological awareness can be
heightened in children who have not yet learned to read, and when
formal literacy instruction begins in first grade, this heightened aware-
ness appears to have a facilitating effect on the acquisition of reading
and spelling skills.

In a more recent study, Cunningham (1990) also investigated the
impact of a phoneme awareness training program that did not include
instruction in the connections between sound segments and letters. (It
should be noted, however, that although the connections between let-
ters and sounds were not introduced during the treatment activitics,
the first grade children in this study were involved in formal reading
instruction in their classrooms during this 10-week period. We are not
told whether letter name and letter sound instruction was taking place
in the kindergarten classrooms during this 10-week period.) Kinder-
garten and first grade children participated in 10 weeks of instruction,
meeling twice a week, in groups of four or five for 15 to 20 minute
lessons. In a program adapted from The ABD's of Reading (Williams
1979), children learned to represent the sounds in words by moving
wooden chips. Both segmenting and blending activities were included
in the program. At the end of the intervention, the trained kinder-
garten and first grade children significantly outperformed the cuntrol
children on measures of phoneme awareness and on a general mea-
sure of reading ability.

These studies clearly demonstrate the facilitating effect on begin-
ning reading development of training in phonological awareness, even
when the connections between the sound segments and letters are nat
made explicit during the intervention. By not including instruction in
the connections between sounds and letters, these researchers were
able to isolate and evaluate the effect of training in phonological aware-
ness. It should also be noted, however, that in the study by Lundberg
et al. (1988), the effect of the phonological awareness training on liter-
acy was not evident until the children had been exposed to formal
reading and spelling instruction a year later in first grade. It appears
that once letter-sound relationships were introduced in first grade, the
phonological awareness training the children had had in kindergarten
gave them an edge over the control children that was apparent in their
superior reading and spelling scores at the end of grade two. By dein-
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onstrating that phonological awareness can be heightened vutside the
context of reading instruction, and that this awareness has animpad
on the acquisition of reading and spelling once furmal instruction begins,
Lundberg and his colleagues have added support 1o a causal ink be-
tween phonological awareness and reading acquisition —an important
theoretical contribution. However, it does not necessatily follow that
instruction in phonological awareness is best when provided outside
the context of formal readmg instruction, uor that one should isolate
these phonological awareress activities from activities that help chil-
dren make connections belween sound segments and letters. The next
group of studies demonstrates the value of phonological awareness in-
struction that also incorpotates letter-sound Lraining,.

Phonological Awarenéss Instruction that Makes Exphicit the Con-
nections Between Sound Sl’gmenls and Letters.  na ground-breaking,
longitudinal and experimehtal training study in England, Bradley and
Bryant (1983, 1985) not onl'y established a causal relationship between
phonological awareness antd reading and spelling acquisition, but they
also demonstrated the value of creating a link between the sepgmented
sound units and and their corresponding printed symbols In theis o
gitudinal study, Bradley and Bryant found a significant relationship
between the performance bl 368 four- and five-year-olds un a sound
tategorization task and the readmg and spelling of these same children
three years later. An experimental training study was also conducted
with 65 of these children who had low pretest scores on the sound cate-
gorization pretest. These children were randomly assigned to one of
four groups matched on agé, sex, 1Q, and sound categorization ability.
Children in the first group participated in 40, individually adminis-
tered lessons spread over two years, during which they learned to cate-
gorize or group pictures on the basis of shared sounds. For example,
the children wese taught that hen could be grouped with men and pen
because they thymed, and also that hen could be grouped with hat and
hill because they shared an initial sound. The children later worked un
recognizing shared middie and final sounds. A mainstay of the pro-
gram was a game called “the odd one out.” Pictures of objects that
rhymed or shared an initial, middle, or linal sound were placed on the
table, along with one picture that did not belong. The children were
asked to identify the “odd one out” and to explain their chuice. Chil-
dren in the second experimental group also received the identical in-
struction in sound categorization that was provided to the first group,
but this group also learned to represent the common sounds with plas-
tic letters. For example, using the words pen and hen, the letters com-
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mon to both words stayed vn the table, while the children changed the
p to an h. In the third group, established to control (or the “special
attention” provided to the children in the first two groups, the children
also participated in 40 individually administered lessons spread over
two years and practiced categorizing the same pictures used by the
treatment groups. However, the children in this group were taught to
categurize the pictures on the basis of semantic categories (e.g., Iien
and dvg were grouped together because both are animals). The fourth
group received no intervention.

The research of Bradley and Bryant has both theoretical and prac-
tical significance. Their results indicated that, although the children
trained in sound categorization outperformed the children who did
not receive this training, the most successful children were those whu
were trained in sound categorization and who also learned to represent
the common sounds with plastic letters. ‘These children had signili-
cantly higher reading and spelling scores than the children in the two
control groups, and they also had significantly higher spelling scores
than the children in the sound categorization only group. Recalling
that the training consisted of only 40, 10-minute lessons spread over
two years, it is even more impressive that in a follow-up study (Bradicy
1988), conducted four years after the original study ended, children
who learned to make the connections between sound categories and
letter strings maintained their superior position in reading and spelling.

Although the Bradley and Bryant study answered some important
questions by exploring the incremental benefit of connecting the
sound segments to letters during the phoneme awareness instruction,
their study also raised a new question. Because these researchers did
not include a group that received only letter training, it was not possi-
ble to determine whether the combination of sound categorization plus
letter training made the difference in reading and spelling achicve-
ment, or whether the letter training compuonent itself was responsible
for the superior performance on reading and spelling mcasures.

To answer this question, and also 1o explore the feasibility of work-
ing with groups of kindergarten children (rather than providing one-
lo-one instruction as in the Bradley and Bryant study), we (Ball and
Blachman 1988, 1991) embarked vn a Phl)ﬂl)'()",l(‘il‘ awareness training
study in three, inner-city schools in a large urban district in upstate
New York. Ninety kindergarten children were randomly assigned 1o
one of three groups. The first group of children received instruction in
phoneme segmentation and also in letter names and sounds. The sec-
ond group of children (control group 1) received instruction in a varicty
of language activities (such as having stories read to thenyand general



vocabulary development) and also received instruction in letter tames
and sounds using the same letter stimuli that were used by our trear-
ment group. The third group was a no intervention control group The
children in the phoneme segmentation group and the language activi-
ties control group met in groups of four or five, four times 1 week o
seven weeks, for 15 to 20 minute lessons. The lessuns were tanght out-
side the regular classroom by specially trained teachers. ,'

The children in the phontme awareness group followed a scriptad,
three-part lesson plan. At the beginning of cach lesson, the children
engaged in an aclivity called say-it-and-move-t (adapied from Elkonin
1963, 1973). Using a varicty of manipulatives, such as disks, tiles or
blocks, the children learned to move the appropriate number of disks
1o represent the number of 5(')und5 M aones, oo, or three phoneme
word. Initially, children represented une sound with one disk. The
teacher would say, “Show me /" (ur, fur example, /al or /sl). The chil-
dren would repeat the sound slowly, and as they were repeating it they
would use one finger to move vne disk from the top hall of an 8427 by 11"
sheet to the left end of an drrow (drawn fram et to nght) on the
bottom half of the page. When the duldren were succes,ful at repre:
senting one sound with one disk, the teacher moved on 1o one sound
repeated twice, such as /i /i/. Again, the chuldren repeated the sounids
and represented each sound with a disk. Next, two phoneme werds
(e.g.. i, up) were introduced and segmented following the same proce-
dure. After modeling by the teacher, the child repeated the word sluwly,
moving a disk to represent each sound. Alter success with two phuneme
items, three-phoneme items were introduced, being careful initially to
select words that begin with continuous sound letters (letters that can
be held with a minimum of distortion) (e.g., sun, lip, fan). Alter the
third week of say-it-and-move-it activities, a limited number uf fetters
that had previously been mastered by the children were added to the
blank tiles. Each item to be segmented during that lesson contained
only one of the letter tiles. Children now had the option of segmenting
each word using all blank tiles, or using a combination of one letter tile
and blank tiles 1o represent the sound segments in the word.

The second activity each day was selected [rom a variety of seg-
mentation-related activities. For example, the teacher might sclect a
sound categorization game adapted from Bradley and Bryant {1983,
1985). Using pictures of words that rhymed or that shared initial, final,
or medial sounds, the teacher would display three pictures with
shared sounds and one picture that did not belong. The children
would select the one that did not belong and explain their choice. An
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alternalive activity was what Elkonin, a Russian psychologist, called
“sound analysis” (1963, 1973). The children were given a picture uf a
word to be segmented (e.g., leg) and were taught to move disks into
boxes at the bottom of the page as the word was pronounced slowly.
Fhe number of boxes corresponded to the number of sound segments
in the word. In another segmentation-related task, children learned to
hold up a finger for each sound in a spoken word. The children also
had an upportunity Lo practice blending activities by correcting “mis-
takes” made by a puppet who told stories and sometimes mispro-
nounced key words by segmenting them.

The third activity in each lesson emphasized leller names and
soumds. The nine letters that were introduced during the seven week
training (a. e, 1, 6, s, r, u, b, f) were selected because they generate a
substantial number of real words. These letters, as well as illustrations
of key words and phrases, were presented on 8% by 11" cards. For ex-
ample, the r card depicled a red rouster in red running shoes. A variety
of games that emphasized these sound-symbol associations were intro-
duced, and the children played une gane each day (e.g., a Bingo game
was used that required the child to matth the letter on the game bvard
tu a spoken sound ur the initial sound of a pictured object).

As indicated earlier, the children in the language activities control
group spent the same amount of time in their small groups as the
phuneimne awareness children. However, in the language activities
group, the children worked on more general language activities, such
as vocabulary development and listening lo stories. In addition, the
children in this group completed letler name and letter sound activitics
that were identical to those just described for the phoneme awareness
children.

Prior to the intervention, the three groups of children did not dif-
fer on age, sex, race, SES level, phoneme segmentation, letter name
knowledge, fetter sound knowledge, or reading ability as measured by
scures on the Word Identification Subtest of the Woodcock Reading,
Mastery Tests. After the intervention, the phoneme awareness group
outperlormed both control groups on phuneme segmentation, on
reading (as measured by the word identification subtest of the Wood-
cock and a list of 21 phonetically regular words developed for this
study), and on a develupmental spelling test created for this study. It
is important to note that, after the intervention, buth the phoneme
awareness group and the language activities group did not dilfer from
each other on letter sound knowledge (both groups had received iden-
tical instruction in letter sounds), and both groups significantly out-
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performed the no intervention control group on letter sound kol
edge. However, only the phoneme awareness group sipnificamly
outperformed the no intervention control group in phoncme segmen:
tation, reading, and spelling. An increase in letter sound knowledype,
by itself, did not appear to have an impact on phoneme sepmentation,
reading, or spelling. We conclude that it is the combimtion of phoneme
awareness training and leatning to connect the suund segments to’let-
ters that makes a difference.

Thus, we now had additional evidence to document the positive
effect on reading and spelling of training groups of kindergarten chil-
dren in phoneme awareness. However, in this study (Ball and Blachman
1988, 1991) and in several df the others reviewed (Bradley and Bryant
1983, 1985; Cunningham 1990), the children received their ihstruction
outside the regular classroom from specially trained teachers who were
broughl to the schools by the researchers 1{ we believe that instruction
in phoneme awareness is an important ingredient in the kindergarten
classroom, as many have Suggested (sce, for example, Adams 1990;
Blachman 1989; Juel 1988), thien we nced to demonstrate the effective-
ness of these activities when they are provided by regular kinder
garten teachers to small groups of children within their classrouvims

To investigate this model of instruction, 1 received a three-yoar
grant from the National Center for Learning Disabilities (formerly the
Foundation for Children with Learning Disabilitics) and embarked on
a project to train inner-city, kmdcrgarlen teachers and teaching assis-
tants to provide this instruction in their classrooms (Blachman ¢t al
1991). Eighty-four treatment children (drawn from all 10 of the kinder-
garten classrooms in two low-income, inner-city schools in upstate
New York) and 75 control children (drawn from all 8 of the kinder-
garten classrooms in two demographically comparable schools) par-
ticipated in the study. The kindergarten teachers and teachiny, assis-
tants participated in a series of seven, two-hour inservice workshops to
learn how to provide the phoneme awareness program. During the
workshops, they had opportunities to practice activities to use in their
classrooms and to share questions and concerns about the program
and the needs of individual children.

The treatment children met in small groups of four or five in their
regular classrooms, with either their kindergarten teacher or teaching
assistant providing the intervention (adapted from Ball and Blachman
1988, 1991). Each small group met for 15 to 20 minutes a day, four daysa
week for 11 weeks, and each phoneme awareness lesson consisted of
the three steps previously described: say-it-and-move-it, a segmentatior-
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related activity, and letter name and letter sownd training. Because the inter-
vention in this study was an expanded version of our earlier program
(this intervention was eleven weceks instead of seven), we were able tu
extend the say-it-and-move-it activities by using more letter tiles duriny,
the last three weeks of the intervention. Whereas in the earlier study
(Ball and Blachman 1988, 1991) children used, at most, one letter tile
plus blank tiles to represent a three-phoneme word, some children in
this study progressed to using letter tiles to represent each sound in a
three-phoneme real word {e.g., sat). Children without mastery of letter
sounds continued to use blank tiles throughout the intervention.

‘To have a better appreciation of the children involved in this study,
it is important to remember that both groups (as stated earlier) were
from comparable low-income, inner-city schools (86% of the treatment
children and 83% of the control children received free or supported
lunch). Prior to the intervention, the children in the two groups did not
differ on age, sex, race, SES, phoneme segmentation, letter name knowl-
edge, letter sound knowledge, or reading (as measured by the Word
Identification Subtest of the Woodcock Reading Mastery Tests-
Revised). In addition, both groups had extremely limited knowledge
of the alphabet prior to the intervention, demonstrating knowledge un
our prelest of an average of only two letter sounds. Yet, after the inter-
vention, the treatment children significantly outperformed the control
children on phoneme segmentation, letter name knowledge, letter
sound knowledge, two of three reading measures, and a measure ol
invented spelling. Specifically, the trcatment children were able to read
more phonetically regular real words and nonwords (added to control
for the small pool of real words some children were exposed to during,
the last few weeks of the intervention) and to represent more of the
sounds in the five words dictated on our developmental spelling mea-
sure (lap, sick, pretty, train, and elephant). Thus, the treatment chil-
dren were able to apply their skill in phoneme awareness, along with
their awareness of how the sound segments connect to print, to begin-
ning reading and writing activities. For example, when asked to spell
the word sick, although none of the treatment or contrul children
spelled it correctly, 32% of the treatment children represented all of the
phonemes with conventional letters (e.g., sik, sic). None uf the control
children achieved this level of representation. The treatment children
appeared to have at least a beginning understanding of how print
maps to speech—an understanding that had yet to be achieved by the
control children. Perhaps most important is the fact that the treatment
children were taught in their regular classrooms by their kindergarten



16

teachers and teaching assistants, as part of an otherwise typical kin-
dergarten curriculum, before any of the children had an oppuortunity to
fail in reading and spelling.

After Phonological Awareness — Then What{

Once a level of phonologlca| awareness has been achieved (as'mvea-
sured, for example, by the ability to segment one-, two-, and three-
phoneme items), where do we go next? We chose to follow our kinder-
garten phoneme awareness program with a lirst grade reading pro-
gram that would explicitly build on this awareness (Blachiman et al in
preparation). After a review of the segmentation and blending activi-
~ ties introduced in kindergarten, our first graders followed a five-stcp,
code-emphasis reading lesson that had been used successfully in other
inner-city schools (Blachmnn 1987). This program was developed spe-
cifically to provide classroom teachers with an alternative to programs.
such as a traditional basal brogram which often ignore the alphabeti
principle.

The treatment childred met with their first grade teachers each day
and participated in a five-part reading lesson.

1. First, teachers briefly reviewed sound-symbol associations with the
children {spending only two or three minutes on this activity). it
was during this part of the lesson that a new sound was introduced.

2. Next, the teacher emphasized phoneme analysis and blending

. skills using a technique suggested by Slingerland (1971) to help
children synthesize sounds without resorting to letter-by-letter
blending. Each child used a small pocket-chart, called a sound
board, to manipulate letters. The teacher slowly pronounced a
word, such as sal, emphasizing the medial vowel. The child re-
peated the word, listened for the vowel, and then selected the ap-
propriate letter (the vowels were color-coded to facilitate recogni-
tion) from the top pocket and moved it to the lower tier of the
chart. The teacher then repeated the entire woid and asked the
child to locate the letter that represented the initial sound and then
locate the letter that represented the final sound. The child then
read the entire word. The teacher might then ask tlie children to
change sat to sam, sam to sad, and sad to mnad. Once new vowels
were introduced, the children might be asked to change sat to sit
and later, when blends were introduced, change sit 1o slip. Al-
though one child was called on initially, all children in the group
could make the words at the same time on their sound boards.

3. Once children could construct a pool of phonetically regular words
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on the sound board (e.g., closed syllable words, such as tag and -
lap), these words were put on flash cards to be practiced for auto-
matic recognition. High- frequency sight words (e.g., said) were
also introduced at this point in the lesson. Again, as with the re-
view of sound-symbol associations (step 1 in this lesson plan), this
step of the lesson was also meant to be a briefl review (2 to 3 min-
utes) to help children get ready to read these words in context.

4. The next step in the lesson was story reading. This step was em-
phasized, both in terms of time spent reading each day and also
opportunities to read. For example, if a teacher had time to do only
part of the lesson on a given day, story reading was the recom-
mended focus of that lesson. The children used phonetically con-
trolled readers (Primary Phonics series from Educators Publishing
Service), stories from basal readers (the workbooks were not
used), and popular trade books.

5. Finally, each lesson ended with a written dictation activity using
words that had been produced earlier on the sound board and aiso
words and sentences from the phonetically controlled readers.
Once the children could comfortably read closed syllable words
(e.g., jet, hat), the other five syllable patterns were introduced one
at a time (i.e., open syllables, such as be and my; final “e” syllables,
such as hike and plane; vowel team syllables, such as rain, coat, and
moist; vowel plus “r” syllables, such as car and corn; and consonant
le syllables, such as table and handle). The control children used a
traditional basal reading program that emphasized whole-word
memorization and did not provide the same systematic instruction
in breaking the code.

At the end of the first grade year, the treatment children, who had
now completed both the kindergarten phoneme awareness program
and a first grade reading program that emphasized the alphabetic
cade, significantly outperformed the control children on posttest mea-
sures of phoneme segmentation, letter names, letter sounds, three
measures of reading, our developmental spelling test (expanded tv len
words), and a standardized spelling measure. In addition, fewer chil-
dren in the trealment group were retained at the end of first grade, and
fewer treatment children were referred for Chapter | remedial reading
classes. Children who completed the code-emphasis program (either
al the end of first grade or during their second grade year) were then
placed in the basal program used by the school district. Thus, once the
code-emphasis program was completed, our original treatment chil-
dren began to receive the same reading instruction as the control chil-
dren. We are continuing to monitor the reading achievement of the
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children who were in our original treatment and control groups Qur
preliminary results from testing, conducted at the end of the seqnd
grade year, indicate that the significant reading supcriority of the treat-
ment children has been maintained. For the children involved in vur
study (a population of low-Income children from inner-city schouls,
who had limited knowledge about the alphabe’ prior to their kinder-
garten participation in this study), an early emphasis un phonological
awareness, followed by a code-emphasis approach to reading in first
grade, has resulted in reading achievement that is significantly greater
than that of the children who did not participate in this program.

PROVIDING FOR INDIVIDUAL.
DIFFERENCES IN PHONOLOGICAL AWARENESS

There are, of course, many %bpliuns for the type of reading progran
that follows an early emphasis on phonulugical awareness, and more of
the options need to be careflily evaluated What would appear to be
crucial, however, is that “teaghers understand the need to provide for
individual differences in the phonological abiities that are sequired lor
reading in an alphabetic system” (Liberman and Shankweder 191,
p. 14). This means, for one thing, making sure that all children learn
about the segmental nature of speech and how print maps to speech
Although many children will make these discoveries on their own, by
playing oral language games, such as rhyming (Maclean, Bryant, and
Bradley 1987; Bryant et al. 1989), by repeated opportunities to connest
printed and spoken words when being read 1o, and by opportunities tu
write, many other children will not be so fortunate. Some children will
not have the necessary preschool exposure to language play and early
literacy experiences that trigger these associations. Still other children,
because of differences or deficiencies in phonological ability (many ot
whom may be labeled learning or reading disabled), will not discover
the connections between print and speech on their own, even if they
have the important preschool literacy experiences and vpportunities to
play with oral language. We have a responsibility to teach buth groups
of children, as well as those who are fortunate enough tolearn to read
regardless of the method.

An early emphasis on phonological awareness, using some of the
activities described in this chapter, appears to put children in a better
position to take advantage of reading and spelling instruction Chil-
dren who understand the segmental nature of speech, and who un-
derstand how the phonological segments are represented by the letters
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of an alphabetic writing system, have been shown repeatedly to be
more successful in reading and spelling acquisition than children who
lack this awareness. As Juel (1988) found when she followed the read-
ing development of 54 children from first to fourth grade, the poorest
readers at the end of fourth grade were the ones who began first grade
with little phonemic awareness. As a result, they did not develop good
decoding skills in first grade. Without good word recognition skills,
Juel found that these children were the ones who disliked reading and
did less of it, losing valuable opportunities for vocabulary growth and
for exposure to new concepts and ideas. This vicious cycle (described
eloquently by Stanovich 1986) is what we would like to try to prevent,
by making sure that all children develop the phonological awareness
that will enable them to understand how print maps to speech.
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‘Vaccine War

"By JOHN F., BURNS

GAGANGAON, India, Jan. 20 —
When the children of this village be-
gan to gather for polio vaccinations
at the clinic near the pole-and-mud
hut that is his home, Dewoo Hovaliya
sat as he usually does on the warm,
dry days of the Indian winter, naked

on the bare earth before the hut.
Occasionally, the little boy looked
toward the hubbub of women lining
up with infants around the clinic, 100
" yards. away in a grove of casuarina
trees. Then he returned to the lonely
routine that occupies his days, squat-
ting and scratching at the earth,

bursting into tears when strangers

come too close. :
Dewoo, who is 8, is severely dis-
abled, physically and mentally, by

. polio contracted when he was 1. On

- this recent morning his 2-year-old
brother, Ajit, was among 120 million
children across India who received
drops of oral polio-vaccine as part of
a crash. immunization program that
has brought the country’s incidence
of polio tumbling down.

After years of inefficiency and de-
lay that have left India with the
highest incidence of polio of any na-
tion, health officials agreed a year
ago to adopt a new approach to polio
eradication. Twice in the last six
weeks (because two doses of the oral
drops are required), hundreds of
thousands of health workers and vol-
unteers fanned out across India, into
virtually every. urban neighborhood
and every village, to vaccinate the
country’s small children.

- International health experts are
confident that the new approach, be-
gun in December 1995, has put India

on a course to join scores of other

nations that have wiped out polio.
This would be a crucial step toward a
polio-free world by 2000, a goal pro-
claimed by the World Health Organi-
zation a decade ago.

But for Dewoo, the polio victim in
this village 80 miles north of Bom-
bay, the new approach has come too
late.

“If 1T could have immunized my
child,” said Vavuradika Hovaliya,
the boy’s father, ‘“he would have
been walking on his own feet, playing
with other children.”

Polio, -a spinal
causes fever and paralysis often re-
sulting in permanent disability and
deformity. Vaccines against it have
been available in India for at least 20
years under an immunization pro-
gram run by health authorities.

But official assertions that the reg-
ular program has reached more than
90 percent of Indian children have
been shown to be greatly exaggerat-
ed, especially in the 650,000 villages
where two-thirds of Indians live. Mr.
Hovaliya said he had never heard of

a polio vaccine until the new pro- -

gram came to this village for the
first time 13 months ago.

It has been more than 40 years
since Dr. Jonas Salk developed an
injectable polio vaccine. And Dr. Al-
bert Sabin’s invention of an oral vac-
cine in the 1950’s made it possible to
mount an effective attack on the vi-
rus, one of the greatest human health
scourges. In many parts of the world,
the disease has been eradicated
through mass immunization, partic-
ularly of small children, who are the
most susceptible.’

W.H.O. estimates that at least half
of all new cases each year occur in
India, which makes it one of the last
bastions of the disease. At least 25
million Indians have been severely

disabled by polio in the last 25 years..

But if the fast-falling rates achieved
by the crash immunization are sus-
tained, health experts say the coun-
try might be pollo-free in two or

inflammation,
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Emboldens India as It Weakens Polio

John F. Bumsl'l‘he New York 'rlmes

On “immunization day” thxs month, scenes hke this were common throughout India as 120 million children
were vaccinated for polio. Poor sanitation and a hot climate make India one of the last bastions of the disease.

~The New York Tlmes

Gagangaon was one of hundreds
of thousands of vaccine snes._ _

three years. " .

In the meantime India and its im-
mediate neighbors remain the big-
gest challenge. The health' agency
estimates that of 100,000 new polio
cases reported from about 60 coun-
tries each year, 80 percent occur in
India, Bangladesh, Myanmar, Nepal,
Pakistan, Sri Lanka and’ Thailand.
Another 150 nations, including those
of North and South America and
Western Europe as well as China and
Australia, have been certified as po-
lio-free. :

What this means according to epl-
demiologists like Dr. Jon Andrus, a
44-year-old American who monitors

the polio eradication program for .

W.H.O. from New Delhi, is not that

these countries have no polio, but .

that there are no new cases resulting

from “indigenous transmission” be- .. -

tween long-term residents.

" Health experts-say one reason In-

dia and its neighbors have the high-
est incidence of polio is their hot,
humid climate, which provides ideal
breeding conditions for the virus.

Poor sanitation, traditionally one of
India's greatest health problems,

has made its children particularly
vulnerable, as they are too young to

take basic precautions against a vi-

Dr.” Andrus -said.

A deciine in polio

has fed optimism

about conquering
other diseases.

L

" rus that attacks through oral con-

tamination. A lack of toilets and sew-
age systems forces hundreds of mil-
lions  to defecate on open ground,
often near homes and water sources,
or among Crops.

Still, the plunging fates since t.he.

adoption of the crash program have
bolstered confidence. Figures com-
piled by state governments show the
number of reported cases falling to
742 in the first nine months of 1996,

after the first round of mass immuni-
_ zations, from 2,643 in the same peri-

od in 1995. -A decade ago, nearly
30,000 cases were being reported ev-

ery year.

W.H.O. estimates that the actual
number of polio cases across coun-

tries like India, with large territories

and - partly . monitored populations,
may be up to 10 times higher. Even
so, Indian .health workers see the
trend in official figures as evidence
that: ellmlnating the disease is well
within reach, ‘“We know now that the
world is going to eradicate polio,”

reasons: we are so confident is be-
cause we are sure now that we can
eradicate it in India.”

“When the crash polio immuniza-
tion program was first proposed, In-
dian officials demurred, citing a lack

of resources, although the average

cost of immunizing an Indian child is
about 30 cents. :
“The general response among In-

dian health officials to the success

stories of similar campaigns else-
where was, ‘But this is India,’ *’ Dr.
Andrus said. But he added that suc-
cess was fostering optimism. ‘‘What

. eral European nations,

“And one of the '

ha's'been accomb!ished with the polio

., campaign has been a tremendous

eye-opener.”

The partnership that has made the
campaign possible has brought to-
gether hundreds of thousands of Indi-

an health workers and volunteers

affiliated with W.H.0O., the United Na-
tions- Children's Emergency Fund
and the United States Centers for
Disease Control and Prevention. Fi-
nancial support has also come from
the governments of Japan and sev-
including
Britain, Denmark, Germany and
Norway.

But much of the credit for the
campaign, in India and elsewhere,
goes to Rotary International, the Chi-

-~ cago-based network of clubs for busi-

ness and professional people, which
has raised more than $300 million to
fight polio around the world. It has

. spent more than $30-million in India,

alarger sum than the Indian Govern-
ment itself has spent to eradicate
the disease. over the decades. .

For the most recent immunization
day in India, Rotary mobilized its
70,000 members here, and tens of
thousands of other volunteers. Their
many contributions included the vi-

~ tal one of helping maintain the “cold

chain,” the refrigeration essential to
the vaccine’s effectiveness.

Success has renewed hope that In-
dia may. one. day overcome other
chronic - health problems, including

- epidemic levels of diarrhea, malaria
-and tuberculosis, which kill tens of

thousands every year.

" “We in India have been slow, le-
thargic and -inefficient in tackling
our problems,” said Raja Saboo, 62,

- .a Punjabi industrialist who is chair-

man of the Rotary Foundation, Rota-
ry International’s charitable arm.
*But polio immunization has shown
one thing: that if you have a good
cause and a committed leadership,
we can do it."We have the capaclty to
rise to the occasion ”
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‘“Whenever and Wherever We Choose’
The Replication of ‘Success for All’

The authors present data demonstrating that substantially
greater success for disadvantaged students can be routinely
ensured in schools that are neither exceptional nor

extraordinary.

BY ROBERT E. SLAVIN, NANCY A. MADDEN, LAWRENCE ]. DOLAN
BARBARA A. WASIK, STEVEN M. ROSS, AND LANA J. SMITH

[FTEEN vyears ago, Ronald

Edmonds put forth a propositon

that has served as the touchstone

of the school effectiveness move-
ment ever since: "We can, whenever and
wherever we choose, successfully teach
children whose schooling is of interest to
us." This propositon has two parts: one
is the asserton that every child can leamn;
the other, that we have the knowledge we
need to create schools in which every
child will learn.

Can every child leam? Research has
demonstrated that atrisk students can
achieve at far higher levels than they have
in the past. For example, research on
early intervention and research on
oneto-one tutoring demonstrate the
principle that virually every child can
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learn.! Extraordinary teachers and
schools prove every day that they are able
to produce extraordinary outcomes with
disadvantaged and minority children.

While it is becoming clear that every
child can leamn, there is a part of
Edmonds' formulation that is more prob-
lematic. Is it really true that we can
ensure the leaming of every child
“whenever and wherever” we choose’
Demonstrations of outstanding learning
achievements in laboratories or in
schools with unusual, charismatic princi-
pals and teachers are useful, but they do
not tell us that success can be replicated
on a large scale. Many pilot programs
have shown substandal success, but that
success has proved difficult to replicate.
Clearly, it is not enough to demonstrate
success and expect others to do likewise.
For a program or strategy to make a
difference on a broad scale, it must be
robust under many circumstances, it
must withstand the test of time, and it
must demonstrate effectveness in new
sites that are not under the day-to-day
control of the program developers.

In this article we present a summary of
data from Success for All, a program that
is now in the process of making the
transidon from local pilot to natonal
model. This is the first report to present
data on several sites beyond the original
home of Success for All in Baltimore.
Earlier evaluations of the program have
shown that it can be highly successful in
increasing reading achievement among
very disadvantaged students.’ Can this
success by replicated whenever and wher-
ever we choose?

It is important to state up front what
we mean by “we.” No one can pretend
that researchers, developers, or govem-
ment agencies can by themselves ensure
the success of all students. The enthusi-
astic and wholehearted commitment of
school staffs and district administrators is
also essental. In the case of Success for
All, we work only with school staffs that
have voted at least 80% in favor of partic-
ipating and districts that have made a
clear commitment to implement the
program.

Success for All began in Baldmore in
1986. It was designed in a collaboration
between our group at Johns Hopkins
University and the Baltmore City Public
Schools and piloted in one school in the
1987-1988 school year. Since then,
Success for All has expanded both within
and outside Baltimore and is currendy
being implemented in a total of 100
schools in 40 school districts in 20 states
from coast to coast, including Canada.
From the outset, the program has empha-
sized rigorous evaluatdon of its results in
comparison with those of matched con-
trol schools in the same districts, prefera-
bly through the use of individually ad-
ministered tests of reading. Due to fund-
ing limitadons, not all Success for All
schools are being assessed in this way,
but we currently have high-quality assess-
ment data from 15 schools in seven
districts in seven states, a remarkable
body of evidence for an innovatve pro-
gram. Three of the districts were evalu-
ated by Johns Hopkins staff members,
and four (using identical measures and
procedures) were evaluated by an inde-
pendent group at Memphis State Univer-
sity. This article summarizes the findings
from these seven districts, plus two that
have done their own evaluatons using
routinely administered standardized tests.

ELEMENTS OF SUCCESS FOR ALL

Our basic approach to designing a
program to ensure the success of all
disadvantaged children begins with two
essential principals: preventon and
immediate, intensive intervention. That



Tutors support
students’ success in
the regular reading
curriculum, rather

than teaching
different objectives.

is, learning problems must be prevented
by providing children with the best avail-
able classroom programs and by engag-
ing parents in suppott of their children’s
school success. When leaming problems
do appear, corrective interventions must
be immediate, intensive, and minimally
disruptive to students’ progress in the
regular program. Thus students receive
help early on, when their problems are
small. The help is intensive and effective
enough to aatch students up with their
classmates, so that they can profit from
their regular classroom instructon.
Instead of letting students fall further
and further behind undl they need spe-
dal or remedial education or are retained
in grade, Success for All gives them
whatever they need to keep up the basic
skills as soon as they need it. Typically,
Success for All does not require signifi-
cant additional expenditures, but rather
shifts existing Chapter 1, special educa-
tion, and other dollars from remediaton

to prevention and eatly intervention. The.

elements of Success for All are described
below.*

Reading tutors. One of the most
imporant elements of the Success for All
model is the use of one-to-one wroring —
the most effective form of instruction
known — to support students’ success in
reading.” The tutors are certified teachers
with experience teaching Chapter 1,
special education, and/or primary-level
teading. Tutors work ditectly with indi-
vidual students who are having difficulty
keeping up with their reading groups.
The students are taken from their home-
room classes by tutors for 20-minute
sessions during times other than reading
or math periods. In general, tutors sup-
port students’ success in the regular

reading curriculum, rather than teaching
different objectives. For example, if the
regular reading teacher is working on
stories with long vowels or is teaching
strategies to monitor comprehension, so
does the tutor. However, tutors seek to
identfy learning deficits and use different
strategies to teach the same skills.

During daily 90 minute reading peri-
ods, wtors serve as additional reading
teachers to reduce the size of reading
dasses. Brief forms carry informadon on
students’ specific deficits and needs
between reading teachers and tutors, and
reading teachers and tutors meet regu-
larly to coordinate their approaches with
individual children.

The initial decisions about placements
in reading groups and the need for wutor-
ing are made according to the tesults of
informal reading inventories given to
each child by the tutors. Subsequent
changes in reading group placements
and tutoring assignments are made ac-
cording to outcomes of eight-week assess-
ments, which include teacher judgments
as well as mote formal assessments.

First graders receive priority for tutor-
ing, on the assumption that the primary
funcdon of the tutors is to help all st-
dents be successful in reading the first
time, before they become remedial read-
ers.

Reading program. For most of the
day, students in grades 1 through 3 are
assigned to heterogeneous, age-grouped
classes of about 25. But during a regular
90-minute reading period, they are
grouped into reading classes of 15 stu-
dents who are all performing at the same
reading level. For example, a first-semes-
ter, second grade reading class might
contain first, second, and third grade
students, all reading at the same level.

Regrouping allows teachers to teach
the whole class without having to break
the dass into reading groups. This gready
reduces the time spent on seatwork and
increases the tme available for direct
insttuction. We do not expect reduction
in class size to iricrease reading achieve-
ment by itself’ but the small classes
ensure that every reading class will be
working at one level, which eliminates
many of the workbooks, dittos, and other
follow-up activides that are needed in
dasses with muldple reading groups. The
regrouping is a form of the Joplin Plan,
which has been found to increase read-
ing achievement in the elementary
grades.!

The reading program itself has been
designed to take full advantage of having
90 minutes of direct instruction. The
program emphasizes the development of
basic language skills and sound- and

letter-recognition skills in kindergarten.
It uses an approach based on sound
blending and phonics starting in first
grade (although kindergarten students
who show readiness may be accelerated
into the first grade program if the school
chooses). Students in pre-K, kindergar-
ten, and first grade use the Peabody
Language Development Kits to help
them build language concepts essential to
later reading success.

The K-1 reading program uses a series
of “shared stories,” in which part of the
stoty is written in small type and read by
the teacher, while part is written in large
type and read by students. The student
portion uses phonetically controlled
vocabulary. The program emphasizes
otal reading to student partmers as well as
the teacher, instructon in stoty structure
and specific comprehension skills and
integration of reading and writng.
When they reach the primer reading
level, students use a form of Cooperative
Integrated Reading and Compositdon
(CIRC) with novels or basals. CIRC
uses cooperative learning activities built
around story structure, prediction, sum-
marizadon, vocabulary building, decod-
ing practice, writing and direct instruc-
tion in reading comprehension skills.

Eight-week assessments. Every eight
weeks, reading teachers assess students’
progress through the program. The re-
sults of these assessments are used to
determine who is to receive tutoring, to
suggest adaptatons in students’ pro-
grams, and to identify students who need
other types of assistance, such as family
interventions or vision/hearing screen-
ings.’

Preschool and kindergarten. Most
Success for All schools provide a half-day
preschool and/or a full-day kindergarten
for all eligible students. The preschool
and kindergarten provide a balanced and
developmentally appropriate leaming
experience for young children. The cur-
riculum emphasizes the development and
use of language and provides a mix of
academic readiness and music, art, and
movement activities. Readiness activities
include the use of integrated thematic
units, Peabody Language Development
Kits, and a program called Story Telling
and Retelling (STaR) in which students
retell stories read by teachers.

Family support team. A “family
support team” that consists of any social
workers, patent liaisons, counselors, and
others who work in the school provides
parenting education and makes an effort
to involve parents in suppott of their
children’'s success in school. In ad-
digon, family support staff members lend




A full-time program
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oversee (with the
principal) the
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assistance when there are indicatons that
students are not working up to their full
potential because of problems at home.
For example, families of students who
are not receiving adequate sleep or nutri-
tion, who need glasses, who are not
attending school regularly, or who are
exhibiting serious behavior problems
receive assistance from the family support
team. Links with appropriate community
service agencies are also forged to provide
as much focused service as possible for
parents and children.

Program facilitator. A full-time
program facilitator works at each school
to oversee (with the principal) the opera-
tdon of Success for All. The fadlimtor
helps plan the Success for All program,
assists the prindpal with scheduling, and
visits classes and tutoring sessions fre-
quently to help teachers and tutors with
individual problems. The program facili-
tator may work with individual children
in order to find successful strategies for
teaching them and then return them to
the tutors or teachers. The facilitator also
coordinates the activides of the family
support team with those of the instruc-
tonal staff.

Teachers and teacher training. The
teachers and tutors are regular teachers.
They receive demiled teacher’s manuals,
supplemented by two days of inservice
training at the beginning of the school
year and several inservice training ses-
sions throughout the year on such topics
as classroom management, instructional
pace, and the implementaton of the
curriculum.

Special education. Every effort is
made to deal with students’ learning
problems within the context of the regu-
lar dassroom, as supplemented by tutors.
Resource services for special education

are still provided for students previously
assigned to special educaton, but no
new assignments to resource services are
made for reading problems. The as-
sumption is that the tutoring services
available to all students will be more
appropriate. Self-contained services are
maintained for seriously handicapped
students whose needs cannot be met by
regular classrooms.

Advisory committee. An advisory
committee composed of the building
prindipal, fadlitator, selected teachers and
tutors, and parent representatives meets
tegularly to review the progress of the
program and to identify and solve any
problems that arise.

EVALUATION DESIGN

Success for All uses a common evalua-
tion design, with variations to account
for loaal drcumstances. Every Success
for All school involved in a formal evalu-
ation is matched with a control school
that is similar in poverty level percentage
of students qualifying for free lunch,
historical achievement level, ethnicity of
the student body, and a variety of other
factors. Children in the Success for All
schools are then matched either by
scores on district-administered standard-
ized tests given in kindergarten or (start-
ing in 1991 in several districts) by scores
on the Peabody Picture Vocabulary Test
(PPVT) given by the project in the fall of
kindergarten or first grade. In some
cases, analyses of covariance rather than
matches of individual children were
used, and, in the case of Key School in
Philadelphia, the schools were matched
but the individual children could not be
matched (because the school serves many
students with limited proficiency in Eng-
lish who were not tested by the district in
kindergarten).

The measures used in the 1992 and
1993 evaluations of Success for All were
as follows:

1. Woodcock Reading Mastery Test.
Three Woodcock scales — word idendfi-
cation, word attack, and passage compre-
hension — were administered to the stu-
dents by trained testers. Word identifi-
cation assesses recognition of common
sight words, word attack assesses pho-
netic: synthesis skills, and passage com-
prehension assesses comprehension in
context.

2. Durrell Analysis of Reading Diffi-
culty. The Durrell oral reading scale was
also administered individually. It pre-
sents a series of graded reading passages
that students read aloud; the passages are
followed by comprehension questions.

Except at Philadelphia’s Key School,
analyses of covariance with pretests as
covariates were used 1O compare raw
scores in all evaluations, and separate
analyses were conducted for students in
general and for students in the lowest
25% of their grades. At Key School anal-
yses of variance were used and results
were reported separately for Asian (most-
ly Cambodian) and non-Asian students.

The summaries of student perfor-
mance are presented here in grade equiv-
alents (adjusted for covariates) and effect
sizes (proportion of a standard deviaton
separating the experimental and control
groups), averaging across individual mea-
sures. Neither grade equivalents nor aver-
aged scores were used in the analyses,
but they are presented here as a useful
summary. The outcomes for all students
in the Success for All and control
schools, as well as those for the students
in the lowest 25% of their grades — those
who are most at risk — are presented
below. In most cases the lowest 25% was
determined by scores on the PPVT that
was given as a pretest. In Baltimore and
in Chartleston, South Carolina, however,
PPVT pretests were not given, and the
lowest 25% were chosen according to
scotes on the posttest.

Each of the evaluations summarized
below compares children who began
Success for All in first grade or eatlier to
children who attended the control school
during the same period. Because Success
for All is a prevention prograin, students
who begin the program after first grade
are not considered to have received the
full treamment (although they are of
course served within the schools). At this
writing, data for spring 1993 were avail-
able from some sites, while 1992 dam
were used for others. The most recent
data available are presented in each case.’

Baltimore. The original home of
Success for All, Baltimore is the district
with the longest longitudinal dam base
and the largest number of schools being
evaluated. As of Spring 1992, the origi-
nal pilot school had used the program
for five years, and four additional schools
had used it for four years. The student
bodies at all the schools are almost en-
tirely African American; from 75% to
96% of the students in each school are
eligible for subsidized lunches.

Students in Success for All are per-
forming significantly better than students
in control groups at all grade levels from
first to third. The effect sizes for each
grade are: grade 1, +.31; grade 2, +.61;
grade 3, +.53. As has been typical of
Success for All evaluatons, the effects
have been particularly large for students
who are in the lowest 25% of their



classes: grade 1, +.77; grade 2, +1.73;
grade 3, +.87.

In addidon to the effects seen on
individually administered reading mea-
sures, Success for All has had an impact
on several other measures. Among these
are the standardized tests routinely ad-
ministered by the district. On the Com-
prehensive Tests of Basic Skills (CTBS),
no differences were found between Suc-
cess for All and control students in first
grade, but significant differences in favor
of Success for All were found on the
CTBS reading comprehension and lan-
guage scales in second through fifth
grades. We do not consider standardized
test scores to be as reliable, valid, and
relevant as the individualized measures,
but we track them because of their im-
porance to the district.

Evaluations of Success for All in Bala-
more have also found- positive effects on
attendance. Retention in grade has been
reduced from an average of 11% in
grades K-3 to near zero. Avoiding reten-
tion is a policy of Success for All rather
than an outcome of the program, but it
is important to show that inner<ity
schools can get along without remining
large numbers of students. In 199293
three additional schools began using
Success for All, and we are piloting a
program to ease the transition to middle
school for students graduating from Suc-
cess for All elementary schools.'

Philadelphia. The first school district
outside Baltimore to implement Success
for All was Philadelphia. Frands Scott
Key Elementary School, which serves a
populaton that is majority Southeast
Asian (mostly Cambodian) has been us-
ing the program since 1988. Three more
schools began to implement Success for
All in 1991. These are all very poor
schools that serve primarily African
American children, with nearly 100% of
the students qualifying for subsidized
lunches.

Asian students at Key School exceeded
those in their control school by an aver
age of more than a full grade-equivalent
in first grade (ES = +4.69); Asian stu-
dents in Success for All were reading
above grade level, while their counter-
parts in the control schools were non-
teaders, scoring near the bottom of the
scale on all tests. Asian second graders at
Key School exceeded their controls by
more than a grade equivalent (ES =
+1.67). Asian third graders (ES = +.47),
and fourth graders (ES = +.37) exceeded
control students by six and five months
respectively. Non-Asian students at Key
School outperformed their controls by an
average of approximately 3.5 months in

first grade (ES = +1.47), three months in

second grade (ES = +.26), four months
in third grade (ES = +.27), and five
months in fourth grade (ES = +.24).

The results for two of the three Phila-
delphia schools that began Success for
All in 1991 (dam on the third school
were lost) show that first graders in these
schools were reading above grade level
and o months ahead of their controls
(ES = +.31). The lowestachieving 25% of
Success for All students were reading
about at grade level and exceeded their
controls by 3.5 months (ES = +.62)."

Charleston, South Carolina. Pepper-
hill Elementary School in Charleston
began to use Success for All in the 1990-
91 school year. Pepperhill is the only
Success for All school being evaluated
that is not a Chapter 1 school (although
a school in Philadelphia that does not
qualify as a Chapter 1 school adopted the
program in 1992-93). Despite a poverty
rate much higher than the national aver-
age (40% of students qualify for subsi-
dized lunches and 60% are Afrian
American), Pepperhill does not qualify
for Chapter 1 funding within the
Charleston district. However, under the
South Carolina Educatonal Improve-
ment Act, it does receive state funds for
compensatory education that pay for the
cost of Success for All.

Sdll, because it is not a Chapter 1
school, Pepperhill has less money to
implement Success for All than do other
schools in the program. As a result, Pep-
perhill is the only school being evaluated
that uses paraprofessionals rather than
certified teachers as tutors. The parapro-
fessionals are of high quality: one is cer-
tified to teach in another state, and an-
other has a four-year degree. Moreover,
all received signifiantdy more training
than is given to tutors who are certified
to teach. Pepperhill provides us with the
first opportunity to evaluate Success for
All in a school that has fewer dollars to
spend and a relatively less needy popu-
ladon.

The outcomes for first graders at Pep-
perhill show a substantial positive effect
of the program on student achievement.
This school has the highest mean read-
ing level of any Success for All school (a
grade equivalent of 2.45), four months
ahead of its control school. Effects were
also quite positive for students in the
lowest 25% of their grade."

Memphis State evaluations. The eval-
uations of Success for All in Baldmore,
Philadelphia, and Charleston are being
conducted direcdy by our group at Johns
Hopkins. Several additional evaluations
are being conducted by an independent
evaluation team led by Steven Ross and
Lana Smith and working out of Mem-

phis State University. These include eval-
uations in Memphis, in Fort Wayne,
Indiana, in Montgomery, Alabama, and
in Caldwell, Idaho.

The evaluations in three of the four
districts studied by the Memphis State
teamn found substantal positive effects of
Success for All. In Memphis, first grad-
ers in an inner-<cty school were reading
well above grade level (a grade equivalent
of 2.1) and three months ahead of theit
matched controls (ES = +.38). Effects in
second grade were subsmntal for the
general student population (ES = +.51)
and even stronger for those in the lowest
25% (ES = +2.66). Standardized test
scotes also favored Success for All stu-
dents in reading comprehension.”

A study of two schools in Fort Wayne,
Indiana, found strong positive effects of
Success for All on student achievement.
Eirst graders were reading well above
grade level (a grade equivalent of 2.45)
and mote than three months ahead of
controls (ES = +.51). The lowest 25% of
students were also reading above grade
level and 4.5 months ahead of their con-
trol group (ES = +.79). Second graders
were reading four months ahead of their
contols (ES = +.44), and the lowest 25%
of second graders were almost on grade
level and more than four months ahead
of their counterparts (ES = +.79)."

Two schools in Montgomery, Ala-
bama, had the largest program effects of
any first grade evaluation. Success for All
first graders were reading more than five
months ahead of their peers in the con-
trol group (ES = +1.32). Among the
lowest 25%, control students were not
reading at all, while Success for All stu-
dents posted an average grade equivalent
score of 1.46 (ES = +2.86).”

The only school that failed to show
positive effects of Success for All is a
school in rural Caldwell, Idaho. First
graders in Caldwell performed no better
than their control group. We find these
results puzzling. Observations of program
implementation indicated that the school
was implementing Success for All with
spirit and fidelity; in fact, this school was
rated by our facilitators as one of the best
implementations.

It is possible that the reason for the
failure to find differences may have to do
with the control school, not the Success
for All school. Observers found that the
matched control school was an extraor-
dinary place — a new fadility with an ex-
ceptionally able principal and staff. First
graders at the Success for All school in
Caldwell had some of the highest scores
of any of our schools, with an average
grade equivalent in reading of 2.22. In
this case, however, the control first grad-




ers also had high scores (a grade equiva-
lent of 2.18)."

DISTRICT EVALUATIONS
AND POOLED OUTCOMES

Some of the school districts implemen-
tng Success for All have sent us stan-
dardized test data. A school in Charles-
ton, West Virginia, showed substandal
gains in test scores and attendance and
reduced its retentions to zero. A school
in Wichita Falls, Texas, saw the percent-
age of third graders meeting minimum
expectations on a state test increase from
48% w 70% in reading and from 8% to
53% in writing, while the rest of the
district stayed at about the same level on
both sales. Two schools in Modesto,
California, made extraordinary gains in
grades 1 through 3 on the Comprehen-
sive Tests of Basic Skills.

In addition to analyzing the site-by-site
results, we also used a method for com-
bining the experimental/control compar-
isons over many replications and over
time.” This technique — called a muld-
site replicated experiment — considers
each successive group of students and
each pair of experimental and control
schools a replication. For example, across
the 15 Success for All schools we have
studied, 37 separate groups of first grad-
ers have experienced the program and
have been assessed on individually ad-
ministered reading measures. Twenty-one
groups of second graders and 13 groups
of third graders have been in the pro-

gram since first grade. This pooling
procedure is a minor variation on the
kind of meta-analysis commonly used in
medical research, and it allows us over
time to build up a sample large enough
to conduct school-level analyses of pro-
gram effects.

Figure 1 shows the mean grade equiv-
alents and effect sizes for all 15 Success
for All schools and their control schools.
For students in general, effect sizes aver-
aged motre than half a standard deviation
each year, which means that the average
Success for All child performs better
than 70% of the control students. Analy-
ses at the school level indicate that the
effect sizes are significandy different from
zero at all three grade levels (p<.001). Be-
cause standard deviatons increase with
each year in school, a constant effect size
implies a growing difference in absolute
or grade equivalent terms; Success for All
students exceed matched control students
by about three months in first grade but
by almost seven months in third grade.

Effects for students in the lowest 25%
of their groups are consistentdy larger
than for students in general, averaging an
effect size of +1.04 in grade 1, +1.47 in
grade 2, and +1.49 in grade 3. By the
end of third grade these low-achieving
students are performing better than 93%
of matched control students. These effect
sizes are signifiandy different from zero
(p<.001 in grades 1 and 2; p<.004 in
grade 3). Larger effect sizes for lower-
achieving students than for students in
general have been found in almost every
evaluation of Success for All. This is

Figure 1. Cumulative Mean Grade-Equivalents and Effect Sizes in
Reading for ‘Success for All’ Schools, 1988-93
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primarily a result of the mroring, family
support, and other services that are prin-
cipally provided to the lowest-achieving
students. A major goal of Success for All
is to build a floor under the achievement
of all students, and the large gains made
by the lowest achievers are evidence that
this is occurring.

PROGRAM EFFECTS OVER TIME

Data on the effects of Success for All
in successive yeats of implementation are
summarized in Figure 2."* These data
dearly show that the longer a school is in
the program, the better the effects on the
reading performance of students in all
grades. For example, in the first imple-
mentation year, Success for All first
graders exceed their control counterparts
by an effect size of +.34; this rises to +.57
for the second group of first graders,
+.78 for the third, and +.82 for the
fourth.

There are two likely explanations for
the growth in improvement in successive
years. One is that the schools simply get
better with practice. Because Success for
All involves so many changes, implemen-
ting all of them to a high degree of qual-
ity can take more than a single year. The
second factor to consider is the fact that
only in the second year have first graders
participated in Success for All since
kindergarten, and only in the third year
have they participated since prekinder-
garten.

REPLICABILITY AND IMPACT

The results of evaluations of 15 Suc-
cess for All schools in seven states clearly




show that the program improves student
performance in reading. In all but one
school, Success for All students learned
significandy more than matched control
students. Significant effects were not seen
on every measure at every grade level, but
the consistent direction and magnitude
of the effects show unequivocal benefits
for Success for All students. Evaluations
for previous years have shown that Suc-
cess for All has been effective in its origi-
nal districts, Baltimore and Philadelphia.
These new evaluations add evidence that
the program can be replicated far from its
original home with similar results.

The Success for All evaluations have
used reliable and valid measures, consis-
ting of individually administered tests
that are sensitive to all aspects of reading,
incduding comprehension, fluency, word
attack, and word identification. ‘More-
over, the performance of Success for All
students has been compared to that of
matched students in matched control

schools. Replication of such high-quality

experiments in such a wide vatriety .of

schools and districts is extremely un-
usual.

Although the outcomes on individually
administered measures have the greatest
validity and sdentific importance, a num-
ber of other indicators point to the
replicability and practical impact of Suc-
cess for All. One indicator is standard-
ized test scores, which were found to
increase significandy in Baltimore, in
Charleston, West Virginia, in Wichita
Falls, Texas, and in Modesto, California.
Another measure is the fact that most of
" the districts being evaluated (and many
others as well) have expanded the pro-

gram to additional sites after the initdal
pilots. An important indicator of the ro-
bustness of Success for All is the fact
that, of the more than 70 schools that
have used the program for periods of up
to six years, only three have dropped out
(in all cases because the principal
changed). However, many other Success
for All schools have survived changes of
superintendents, principals, facilimtors,
and other key staff members.

There is nothing magic about Success
for All. None of its components are
completely new or unique. The first-year
results in Caldwell, Idaho, which seem
so puzzling on the surface, support the
commonsense observation that schools
serving disadvantaged students can have
great sucoess without a special program if
they have an outstanding saff. Other
prevention/early intervention models,
such as Reading Recovery” and James
Comer’'s School Development Pro-
gram,” have also shown themselves to
be effective with disadvantaged children.
The main value of the Success for All
research is not in validating a particular
model or in demonstrating that disadvan-
taged students can learn. Rather, the
findings’ greatest importance is in dem-
onstrating that substantally greater suc-
cess for disadvantaged swdents can be
routinely ensured in schools that are
neither exceptional nor extraordinary —
schools that were not producing great
success before the program was intro-
duced.

We cannot ensure that every school
has a charismatic principal or that every
student has a charismatic teacher. Never-
theless, we can ensure that every child,

Figure 2. Growth in Reading Effects in Successive Years of
Implementation for ‘Success for All’ Schools, 1988-93*
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regardless of family background, has an
opportunity to succeed in school.

If Success for All were markedly more
expensive than tradidonal programs, that
would be a major practical limitaton on
its replicability. However, this is usually
not the case. Additional funding to hire
tutors does help ensure the success of
every child. But, while two of the original
Success for All schools did receive signifi-
cant additional funds, none of the rest
have. Schools with high enrollments of
poor children usually have sufficient
Chapter 1 funds to implement a credible
form of the model, and these funds are
often supplemented by reallocated funds
or personnel from special eduaadon,
state compensatory education, desegrega-
ton setdernents, bilingual education, and
other sources. Only one of the 15
schools in the longitudinal evaluation
receives significanty more funding than
its control school.

Demonstrating that an effective pro-
gram can be replicated successfully re-
moves one mote excuse for the continu-
ing low achievement of disadvantaged
children. When Ronald Edmonds stated
that we can successfully teach all children
“whenever and wherever we choose,” he
may indeed have been right in principle.
However, practical demonstrations of this
prindple are still essential. To ensure the
success of disadvantaged students, we
must have the politdcal commitment to
do so, along with the funds and policies
to back up the commiunent. We must
also have methods known to be effective
in their original sites and replicable and
effective in other sites.

Success for All requires a serious com-
mitment to restructure elementary
schools and to reconfigure the uses of
Chapter 1, special education, and other




funds to emphasize preventdon and early
interventon rather than remediation. It
also requires a vote of at least 80% of
teachers in favor of implementing the
program. However, when a school makes
such a commitment, it can succeed. The
evidence summarized in this article offers
practical proof that, “whenever and wher-
ever we choose,” we can successfully
teach all children.
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'FERTILE
‘MIND

From birth, a baby’s brain
cells proliferate wildly,
making connections that
may shape a lifetime of
experience. The first three
years are critical

By ). MADELEINE NASH

AT-A-TAT-TAT. RAT-A-TAT-TAT. RAT-A-TAT-
tat. If scientists could eavesdrop on the
, brain of 2 human embryo 10, maybe 12
weeks after conception, they would
\ hear an astonishing racket. Inside the
womb, long before light first strikes the
retina of the eye or the earliest dreamy
|l images flicker through the cortex, nerve cells in
the developing brain crackle with purposeful ac-
tivity. Like teenagers with telephones, cells in
one neighborhood of the brain are calling friends
in another, and these cells are calling their
friends, and they keep calling one another over
and over again, “almost,” says neurobiologist
Carla Shatz of the University of Cahfomla, Berke-
ley, “as if they were autodialing.”

But these neurons—as the long, wiry celis
that carry electrical messages through the ner-
vous system and the brain are called—are not
transmitting signals in scattershot fashion. That
.would produce a featureless static, the sort of
noise picked up by a radio tuned between sta-
tions. On the contrary, evidence is growing that
the staccato bursts of electncnty that'form those
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floor, actually change the shape of the
brain, carving mental circuits into patterns
that over time will enable the newborn in-
fant to perceive a father’s voice, a mother’s
touch, a shiny mobile twirling over the crib.

Of all the discoveries that have poured
out of neuroscience labs in recent years, the
finding that the electrical activity of brain
cells changes the physical structure of the
brain is perhaps the most breathtaking. For
the rhythmic firing of neurons is no longer
assumed to be a by-product of building the
brain but essential to the process, and it be-
gins, scientists have established, well before
birth. A brain is not a computer. Nature does
not cobble it together, then turn it on. No, the
brain begins working long before it is fin-
ished. And the same processes that wire the

brain before birth, neuroscientists are find-
ing, also drive the explosion of learning that
occurs immediately afterward.

At birth a baby’s brain contains 100 bil-
lion neurons, roughly as many nerve cells
as there are stars in the Milky Way. Also in
place are a trillion glial cells, named after
the Greek word for glue, which form a
kind of honeycomb that protects and
nourishes the neurons. But while the brain
contains virtually all the nerve cells it will
ever have, the pattern of wiring between
them has yet to stabilize. Up to this point,
says Shatz, “what the brain has done is lay
out circuits that are its best guess about
what’s required for vision, for language,
for whatever.” And now it is up to neural
activity—no longer spontaneous, but dri-
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At six weeks, the
growing brain of an
embryo. richly
irrigated by blood
vessels, is almost as
big as its body

ven by a flood of sensory experiences—to
take this rough blueprint and progressive-
ly refine it.

During the first years of life, the brain
undergoes a series of extraordinary
changes. Starting shortly after birth, a
baby’s brain, in a display of biological exu-
berance, produces trillions more connec-
tions between neurons than it can possibly
use. Then, through a process that resem-
bles Darwinian competition, the brain
eliminates connections, or synapses, that
are seldom or never used. The excess
synapses in a child’s brain undergo a dra-
conian pruning, starting around the age of
10 or earlier, leaving behind a mind whose
patterns of emotion and thought are, for
better or worse, unique.
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bursts of electrical

activity strengthen some of
these connections, while others
{the connections that are not
{einforced by activity) atrophy.

Deprived of a stimulating environ-
ment, a child’s brain suffers. Researchers
at Baylor College of Medicine, for example,
have found that children who don't play
much or are rarely touched develop brains
20% to 30% smaller than normal for their
age. Laboratory animals provide another
provocative parallel. Not only do young

‘rats reared in toy-strewn cages exhibit
more complex behavior than rats confined
to sterile, uninteresting boxes, researchers
at the University of Illinois at Urbana-

+ Champaign have found, but the brains of
these rats contain as many as 25% more

‘synapses per neuron. Rich experiences, in

‘other words, really do produce rich brains.

The new insights into brain develop-
ment are more than just interesting sci-

P
Wiring the Brain

The.surviving
neurons spin out

axons, the long-distance
transmission lines of the
nervous system. At their ends,
the axons spin out muitiple

with many targets.

After biﬁh. the brain

spurt, as the axons (which sen

explode with new connections.

will be retained and which will

ence. They have profound implications for
parents and policymakers. In an age when
mothers and fathers are increasingly
pressed for time—and may already be feel-
ing guilty about how many hours they
spend away from their children—the re-
sults coming out of the labs are likely to in-
crease concerns about leaving very young
children in the care of others. For the data
underscore the importance of hands-on
parenting, of finding the time to cuddle a
baby, talk with a toddler and provide in-
fants with stimulating experiences.

The new insights have begun to infuse
new passion into the political debate over
early education and day care. There is an
urgent need, say child-development ex-
perts, for preschool programs designed to

branches that temporarily connect

experiences a second growth -
and dendrites (which receive them)
activity, triggered by a flood of sensory

experiences, fine-tunes the brain's
circuitry—determining which connections

d signals)
Electrica!

be pruned. L b
TIME Diagram by Joe Lertnia

boost the brain power of youngsters born
into impoverished rural and inner-city
households. Without such programs, they
warn, the current drive to curtail welfare
costs by pushing mothers with infants and
toddlers into the work force may well back-
fire. “There is a time scale to brain devel-
opment, and the most important year is the
first,” notes Frank Newman, president of
the Education Commission of the States.
By the age of three, a child who is neglect-
ed or abused bears marks that, if not in-
delible, are exceedingly difficult to erase.
But the new research offers hope as
well. Scientists have found that the brain
during the first years of life is so malleable
that very young children who suffer strokes
or injuries that wipe out an entire hemi-
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sphere can still mature into highly func-
tional adults. Moreover, it is becoming
increasingly clear that well-designed pre-
school programs can help many children
overcome glaring deficits in their home en-
vironment. With appropriate therapy, say
researchers, even serious disorders like

dyslexia may be treatable. While
inherited problems may place
certain children at greater risk
than others, says Dr. Harry
Chugani, a pediatric neurologist
at Wayne State University in De-
troit, that is no excuse for ignor-
ing the environment’s power to
remodel the brain. “We may not
do much to change what hap-
pens before birth, but we can
change what happens after a
baby is born,” he observes.

Strong evidence that activity
changes the brain began accumu-
lating in the 1970s. But only re-
cently have researchers had tools
powerful enough to reveal the
precise mechanisms by which
those changes are brought about.
Neural activity triggers a bio-
chemical cascade that reaches all
the way to the nucleus of cellsand
the coils of DNA that encode spe-
cific genes. In fact, two of the
genes affected by neural activity
in embryonic fruit flies, neurobi-
ologist Corey Goodman and his
colleagues at Berkeley reported
late last year, are identical to
those that other studies have
linked to learning and memory.
How thrilling, exclaims Good-
man, how intellectually satisfying
that the snippets of DNA that em-
bryos use to build their brains are
the very same ones that will later
allow adult organisms to process
and store new information.

As researchers explore the
once hidden links between brain
activity and brain structure, they
are beginning to construct a stur-
dy bridge over the chasm that
previously separated genes from
the environment. Experts now
agree that a baby does not come
into the world as a genetically
preprogrammed automaton or a
blank slate at the mercy of the

environment, but arrives as something
much more interesting. For this reason the
debate that engaged countless generations
of philosophers—whether nature or nur-
ture calls the shots—no longer interests
most scientists. They are much too busy
chronicling the myriad ways in which
genes and the environment interact. “It’s

not a competition,” says Dr. Stanley
Greenspan, a psychiatrist at George Wash-
ington University. “It's a dance.”

THE IMPORTANCE OF GENES

THAT DANCE BEGINS AT AROUND THE THIRD
week of gestation, when a thin layer of cells

Wiring Vision

1 N

WHAT’S GOING ON DBabics can see at birth,
but not in fine-grained detail. They have not
yet acquired the knack of focusing both eyes
on a single object or developed more sophisti-
cated visual skills like depth perception. They
also lack hand-eye coordination.

WHAT PARENTS CAN DO There is no need to
buy high-contrast black-and-white toys to
stimulate vision. But regular eve exams, start-
ing as early as two weeks of age, can detect
problems that, if left uncorrected, can cause a
weak or unused eye to lose its functional con-
nections to the brain.

WINDOW OF LEARNING Unless it is exercised

_early on, the visual system will not develop.

AGE (in years)

Birthi 2 3 4 5 6 7 8 910

Visual acuity
Binocular vision

in the developing embryo performs an
origami-like trick, folding inward to give
rise to a fluid-filled cylinder known as the
neural tube. As cells in the neural tube
proliferate at the astonishing rate of
250,000 a minute, the brain and spinal
cord assemble themselves in a series of
tightly choreographed steps. Nature is the

ATNINID ANNId

dominant partner during this phase of de-
velopment, but nurture plays a vital sup-
portive role. Changes in the environment of
the womb—whether caused by maternal
malnutrition, drug abuse or a viral infec-
tion—can wreck the clockwork precision of
the neural assembly line. Some forms of

epilepsy, mental retardation,
autism and schizophrenia appear
to be the results of developmen-
tal processes gone awry.

But what awes scientists who
study the brain, what still stuns
them, is not that things occasion-
ally go wrong in the developing
brain but that so much of the
time they go right. This is all the
more remarkable, says Berke-
ley’s Shatz, as the central nervous
system of an embryo is not a
miniature of the adult system but
more like a tadpole that gives rise
to a frog. Among other things, the
cells produced in the neural tube
must migrate to distant locations
and accurately lay down the con-
nections that link one part of the
brain to another. In addition, the
embryonic brain must construct
a variety of temporary structures,
including the neural tube, that
will, like a tadpole’s tail, eventu-
ally disappear.

What biochemical magic un-
derlies this incredible metamor-
phosis? The instructions pro-
grammed into the genes, of
course. Scientists have recently
discovered, for instance, that a
gene nicknamed “sonic hedge-
hog” (after the popular video
game Sonic the Hedgehog) de-
termines the fate of neurons in
the spinal cord and the brain.
Like a strong scent carried by the
wind, the protein encoded by the
hedgehog gene (so called be-
cause in its absence, fruit-fly em-
bryos sprout a coat of prickles)
diffuses outward from the cells
that produce it, becoming fainter
and fainter. Columbia University
neurobiologist Thomas Jessell
has found that it takes middling
concentrations of this potent
morphing factor to produce a
motor neuron and lower concen-

trations to make an interneuron (a cell that
relays signals to other neurons, instead of to
muscle fibers, as motor neurons do).
Scientists are also beginning to identi-
fy some of the genes that guide neurons in
their long migrations. Consider the prob-
lem faced by neurons destined to become
part of the cerebral cortex. Because they
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arise relatively late in the development of
the mammalian brain, billions of these
cells must push and shove their way
through dense colonies established by ear-
lier migrants. “It’s as if the entire popula-
tion of the East Coast decided to move en
masse to the West Coast,” marvels Yale
University neuroscientist Dr.
Pasko Rakic, and marched
through Cleveland, Chicago and
Denver to get there.

But of all the problems the
growing nervous system must
solve, the most daunting is posed
by the wiring itself. After birth,
when the number of connections
explodes, each of the brain’s bil-
lions of neurons will forge links to
thousands of others. First they
must spin out a web of wirelike
fibers known as axons (which
transmit signals) and dendrites
(which receive them). The objec-
tive is to form a synapse, the gap-
like structure over which the
axon of one neuron beams a sig-
nal to the dendrites of another.
Before this can happen, axons
and dendrites must almost
touch. And while the short,
bushy dendrites don’t have to
travel very far, axons—the heavy-
duty cables of the nervous sys-
tem—must traverse distances
that are the microscopic equiva-
lent of miles.

What guides an axon on its
incredible voyage is a “growth
cone,” a creepy, crawly sprout
that looks something like an
amoeba. Scientists have known
about growth cones since the
turn of the century. What they
didn’t know until recently was
that growth cones come
equipped with the molecular
equivalent of sonar and radar.
Just as instruments in a subma-
rine or airplane scan the envi-
ronment for signals, so mole-
cules arrayed on the surface of
growth cones search their sur-
roundings for the presence of
certain proteins. Some of these
proteins, it turns out, are attrac-
tants that pull the growth cones
toward them, while others are
repellents that push them away.

THE FIRST STIRRINGS

UP TO THIS POINT, GENES HAVE CON-
trolled the unfolding of the brain. As soon
as axons make their first connections, how-
ever, the nerves begin to fire, and what
they do starts to matter more and more. In

AGE (in years)

essence, say scientists, the developing ner-
vous system has strung the equivalent of
telephone trunk lines between the right
neighborhoods in the right cities. Now it
has to sort out which wires belong to which
house, a problem that cannot be solved by
genes alone for reasons that boil down to

Wiring Feelings

WHAT’'S GOING ON Among the first circnils
the braim constructs are those that govern the
cmotions. Beginning around two months of
age. the distress and contentiment experi-
enced by newborns start to evolve into more
complex feelings: joy and sadness, envy and
empathy, pride and shame.
WHAT PARENTS CAN DO {.oving care pro-
vides a baby’s brain with the right Kind of
cemotional stimulation. Neglecting a baby can
produce brain-wave patterns that dampen
happy feelings. Abuse can produce height-
encd anxiety and abnormal stress responses.
WINDOW OF LEARNING [Smotions developin
layers, cach more complex than the last.

Stress Response
Empathy, Envy

simple arithmetic. Eventually, Berkeley’s
Goodman estimates, a human brain must
forge quadrillions of connections. But
there are only 100,000 genes in human
DNA. Even though half these genes—some
50,000—appear to be dedicated to con-
structing and maintaining the nervous sys-
tem, he observes, that’s not enough to

Birth1 2 3 4 5 6 7 8 9 10

specify more than a tiny fraction of the
connections required by a fully functioning
brain.

In adult mammals, for example, the
axons that connect the brain’s visual sys-
tem arrange themselves in striking layers
and columns that reflect the division be-
tween the left eye and the right.
But these axons start out as
scrambled as a bowl of spaghetti,
according to Michael Stryker,
chairman of the physioclogy de-
partment at the University of
California at San Francisco.
What sorts out the mess, scien-
tists have established, is neural
activity. In a series of experi-
ments viewed as classics by sci-
entists in the field, Berkeley's
Shatz chemically blocked neural
activity in embryonic cats. The
result? The axons that connect
neurons in the retina of the eye to
the brain never formed the left
eye-right eye geometry needed
to support vision.

But no recent finding has in-
trigued researchers more than
the results reported in October
by Corey Goodman and his
Berkeley colleagues. In studying
a deceptively simple problem—
how axons from motor neurons
in the fly’s central nerve cord es-
tablish connections with muscle
cells in its limbs—the Berkeley
researchers made an unexpected
discovery. They knew there was a
gene that keeps bundles of axons
together as they race toward
their muscle-cell targets. What
they discovered was that the
electrical activity produced by
neurons inhibited this gene, dra-
matically increasing the number
of connections the axons made.
Even more intriguing, the signals
amplified the activity of a second
gene—a gene called CREB.

The discovery of the CREB
amplifier, more than any other,
links the developmental process-
es that occur before birth to those
that continue long after. For the
twin processes of memory and
learning in adult animals, Co-
lumbia University neurophysiol-
ogist Eric Kandel has shown, rely on the
CREB molecule. When Kandel blocked the
activity of CREB in giant snails, their brains
changed in ways that suggested that they
could still learn but could remember what
they learned for only a short period of time.
Without CREB, it seems, snails—and by ex-
tension, more developed animals like hu-
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mans—can form no long-term memories.
And without long-term memories, it is
hard to imagine that infant brains could
ever master more than rudimentary skills.
“Nurture is important,” says Kandel. “But
nurture works through nature.”

EXPERIENGE KICKS IN

WHEN A BABY IS BORN, IT CAN SEE
and hear and smell and respond
to touch, but only dimly. The
brain stem, a primitive region
that controls vital functions like
heartbeat and breathing, has
completed its wiring. Elsewhere
the connections between neu-
rons are wispy and weak. But
over the first few months of life,
the brain’s higher centers ex-
plode with new synapses. And as
dendrites and axons swell with
buds and branches like trees in
spring, metabolism soars. By the
age of two, a child’s brain con-
tains twice as many synapses and
consumes twice as much energy
as the brain of a normal adult.
University of Chicago pedi-
atric neurologist Dr. Peter Hut-
tenlocher has chronicled this
extraordinary epoch in brain de-

|

the Holmes Middle School in Colorado
Springs, Colorado. She loves music, math
and art—skills usually associated with the
right half of the brain. And while Binder's
recuperation is not 100%—for example, she
has never regained the use of her left arm—
it comes close. Says UCLA pediatric neuroi-

by, tiny bursts of electricity shoot through
the brain, knitting neurons into circuits as
well defined as those etched onto silicon
chips. The results are those behavioral
mileposts that never cease to delight and
awe parents. Around the age of two
months, for example, the motor-control
centers of the brain develop to
the point that infants can sud-
denly reach out and grab a near-
by object. Around the age of four
months, the cortex begins to re-
fine the connections needed for
depth perception and binocular
vision. And around the age of 12
months, the speech centers of
the brain are poised to produce
what is perhaps the most magi-
cal moment of childhood: the
first word that marks the flower-
ing of language.

When the brain does not re-
ceive the night information—or
shuts it out—the result can be
devastating. Some children who
display early signs of autism, for
example, retreat from the world
because they are hypersensitive
to sensory stimulation, others
because their senses are under-
active and provide them with too

velopment by autopsying the
brains of infants and young chil-
dren who have died unexpected-
ly. The number of synapses in
one layer of the visual cortex,
Huttenlocher reports, rises from
around 2,500 per neuron at birth
to as many as 18,000 about six
months later. Other regions of
the cortex score similarly spec-
tacular increases but on slightly
different schedules. And while
these microscopic connections
between nerve fibers continue to
form throughout life, they reach
their highest average densities
(15,000 synapses per neuron) at
around the age of two and re-
main at that level until the age of
10 or 11.

This profusion of connec-
tions lends the growing brain ex-
ceptional flexibility and re-
silience. Consider the case of
13-year-old Brandi Binder, who
developed such severe epilepsy

WHAT'S GOING ON [ven before birth, an in-

fant is tuning into the melody of its mother's
voice. Over the next six vears, its brain will set
up the circuitry needed to decipher—and re-
produce—the lyrics. A six-month-old can rec-
ognize the vowel sounds that are the basic
building blocks of speech.

WHAT PARENTS CAN DO ‘lalking to a baby a
lot, researchers have found, significantly
speeds up the process of learning new words.
The high-pitched. singsong speech style
known as Parentese helps babies connect ob-
jects with words.

WINDOW OF LEARNING Language skills are

~sharpest early on but grow throughout life.

AGE (in years) Birthl1 2 3 4 5 6 7 8 9 10
Recognition of speech

Vocabulary

little information. To be effec-
tive, then, says George Wash-
ington University’s Greenspan,
treatment must target the under-
lying condition, protecting some
children from disorienting noises
and lights, providing others with
attention-grabbing stimulation.
But when parents and therapists
collaborate in an intensive effort
to reach these abnormal brains,
writes Greenspan in a new book,
The Growth of the Mind (Addi-
son-Wesley, 1997), three-year-
olds who begin the descent into
the autistic’s limited universe
can sometimes be snatched back.

Indeed, parents are the
brain’s first and most important
teachers. Among other things,
they appear to help babies learn
by adopting the rhythmic, high-
pitched speaking style known as
Parentese. When speaking to ba-
bies, Stanford University psy-
chologist Anne Ferald has

that surgeons at ucLA had to remove the
entire right side of her cortex when she was
six. Binder lost virtually all the control she
had established over muscles on the left
side of her body, the side controlled by the
right side of the brain. Yet today, after years
of therapy ranging from leg lifts to math
and music drills, Binder is an A student at

ogist Dr. Donald Shields: “If there’s a way
to compensate, the developing brain will
find it.”

What wires a child’s brain, say neuro-
scientists—or rewires it after physical trau-
ma—is repeated experience. Each time a
baby tries to touch a tantalizing object or
gazes intently at a face or listens to a lulla-

found, mothers and fathers from many cul-
tures change their speech patterns in the
same peculiar ways. “They put their faces
very close to the child,” she reports. “They
use shorter utterances, and they speak in an
unusually melodious fashion.” The heart
rate of infants increases while listening to
Parentese, even Parentese delivered in a
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foreign language. Moreover, Fernald says,
Parentese appears to hasten the process of
connecting words to the objects they de-
note. Twelve-month-olds, directed to “look
at the ball” in Parentese, direct their eyes
to the correct picture more frequently than
when the instruction is delivered in normal
English.

In some ways the exaggerat-
ed, vowel-rich sounds of Par-
entese appear to resemble the
choice morsels fed to hatchlings
by adult birds. The University of
Washington’s Patricia Kuhl and
her colleagues have conditioned
dozens of newborns to turn their
heads when they detect the ee
sound emitted by American par-
ents, vs. the eu favored by doting
Swedes. Very young babies, says
Kuhl, invariably perceive slight
variations in pronunciation as to-
tally different sounds. But by the -
age of six months, American ba-
bies no longer react when they
hear variants of ee, and Swedish
babies have become impervious
to differences in eu. “It’s as
though their brains have formed
little magnets,” says Kuhl, “and
all the sounds in the vicinity are
swept in.”

TUNED TO DANGER

EVEN MORE FUNDAMENTAL, SAYS

mothers who were diagnosed as suffering
from depression. As infants, these children
showed markedly reduced activity in the
left frontal lobe, an area of the brain that
serves as a center for joy and other light-
hearted emotions. Even more telling, the
patterns of brain activity displayed by these

Wiring Movement

WHAT’S GOING ON At hirth babics can move
their limbs, but in a jerky, uncontrolled fashion.
Over the next four years, the brain progres-

brain-wave patterns, Dawson has found.
What accounts for the difference appears to
be the emotional tone of the exchanges be-
tween mother and child. By scrutinizing
hours of videotape that show depressed
mothers interacting with their babies,
Dawson has attempted to identify the links
between maternal behavior and
children’s brains. She found that
mothers who were disengaged,
irritable or impatient had babies
with sad brains. But depressed
mothers who managed to rise
above their melancholy, lavishing
their babies with attention and
indulging in playful games, had
children with brain activity of a
considerably more cheerful cast.

When is it too late to repair
the damage wrought by physical
and emotional abuse or neglect?
For a time, at least, a child’s brain
is extremely forgiving. If a mother
snaps out of her depression be-
fore her child is a year old, Daw-
son has found, brain activity in the
left frontal lobe quickly picks up.
However, the ability to rebound
declines markedly as a child
grows older. Many scientists be-
lieve that in the first few years of
childhood there are a number of
critical or sensitive periods, or
“windows,” when the brain de-
mands certain types of input in

Dr. Bruce Perry of Baylor Col-
lege of Medicine in Houston, is
the role parents play in setting up
the neural circuitry that helps
children regulate their responses
to stress. Children who are phys-
ically abused early in life, he ob-

- serves, develop brains that are

exquisitely tuned to danger. At
the slightest threat, their hearts
race, their stress hormones surge
and their brains anxiously track
the nonverbal cues that might
signal the next attack. Because

sively refines the circuits for reaching. grab-
bing. sitting, crawling, walking and running.
WHAT PARENTS CAN DO Cive habics as
much freedom to explore as safely permils.
Just reaching for an object helps the brain de-
velop hand-eye coordination. As soon as chil-
dren are ready for them, activities like draw-
ing and playing a violin or piano encourage
the development of fine motor skills.
WINDOW OF LEARNING Motor-skill develop-
ment moves from gross to increasingly fine.

order to create or stabilize certain
long-lasting structures.

For example, children who
are born with a cataract will be-
come permanently blind in that
eye if the clouded lens is not
promptly removed. Why? The
brain’s visual centers require
sensory stimulus—in this case the
stimulus provided by light hit-
ting the retina of the eye—to
maintain their still tentative con-
nections. More controversially,
many linguists believe that lan-

the brain develops in sequence,
with more primitive structures
stabilizing their connections
first, early abuse is particularly
damaging. Says Perry: “Experi-
ence is the chief architect of the
brain.” And because these early
experiences of stress form a kind
of template around which later brain de-
velopment is organized, the changes they
create are all the more pervasive.
Emotional deprivation early in life hasa
similar effect. For six years University of
Washington psychologist Geraldine Daw-
son and her colleagues have monitored the
brain-wave patterns of children bomn to

AGE (in years}

Basic motor skills
Fine motor ability
Musical fingering

children closely tracked the ups and downs
of their mother’s depression. At the age of
three, children whose mothers were more
severely depressed or whose depression
lasted longer continued to show abnormal-
ly low readings.

Strikingly, not all the children born to
depressed mothers develop these aberrant

Birth1T 2 3 4 5 6 7 8 9 10

guage skills unfold according to
a strict, biologically defined
timetable. Children, in their
view, resemble certain species of
birds that cannot master their
song unless they hear it sung atan
early age. In zebra finches the
window for acquiring the appro-
priate song opens 25 to 30 days after hatch-
ing and shuts some 50 days later.

WINDOWS OF OPPORTUNITY

WITH A FEW EXCEPTIONS, THE WINDOWS OF
opportunity in the human brain do not
close quite so abruptly. There appears to be
a series of windows for developing lan-
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guage. The window for acquiring syntax
may close as early as five or six years of age,
while the window for adding new words
may never close. The ability to learn a sec-
ond language is highest between birth and
the age of six, then undergoes a steady and
inexorable decline. Many adults still man-
age to learn new languages, but usually only
after great struggle.

The brain’s greatest growth spurt, neu-
roscientists have now confirmed, draws to
a close around the age of 10, when the bal-
ance between synapse creation and atro-
phy abruptly shifts. Over the next several
years, the brain will ruthlessly destroy its
weakest synapses, preserving only those
that have been magically transformed by
experience. This magic, once again, seems
to be encoded in the genes. The ephemer-
al bursts of electricity that travel through
the brain, creating everything from visual
images and pleasurable sensations to dark
dreams and wild thoughts, ensure the sur-
vival of synapses by stimulating genes that
promote the release of powerful growth
factors and suppressing genes that encode
for synapse-destroying enzymes.

By the end of adolescence, around the
age of 18, the brain has declined in plasticity

but increased in power. Talents and latent
tendencies that have been nurtured are
ready to blossom. The experiences that
drive neural activity, says Yale’s Rakic, are
like a sculptor’s chisel or a dressmaker’s
shears, conjuring up form from a lump of
stone or a length of cloth. The presence of
extra material expands the range of possi-
bilities, but cutting away the extraneous is
what makes art. “It is the overproduction of
synaptic connections followed by their loss
that leads to patterns in the brain,” says
neuroscientist William Greenough of the
University of Illinois at Urbana-Champaign.
Potential for greatness may be encoded in
the genes, but whether that potential is re-
alized as a gift for mathematics, say, or a
brilliant criminal mind depends on patterns
etched by experience in those critical early
years.

Psychiatrists and educators have long
recognized the value of early experience.
But their observations have until now been
largely anecdotal. What's so exciting, says
Matthew Melmed, executive director of
Zero to Three, a nonprofit organization de-
voted to highlighting the importance of the
first three years of life, is that modern neu-
roscience is providing the hard, quantifi-

able evidence that was missing earlier.
“Because you can see the results under a
microscope or in a PET scan,” he observes,
“it’s become that much more convincing.”

What lessons can be drawn from the
new findings? Among other things, it is
clear that foreign languages should be
taught in elementary school, if not before.
That remedial €ducation may be more ef-
fective at the age of three or four than at
nine or 10. That good, affordable day care is
not a luxury or a fringe benefit for welfare
mothers and working parents but essential
brain food for the next generation. For
while new synapses continue to form
throughout life, and even adults continually
refurbish their minds through reading and
learning, never again will the brain be able
to master new skills so readily or rebound
from setbacks so easily.

Rat-a-tat-tat. Rat-a-tat-tat. Rat-a-tat-
tat. Just last week, in the U.S. alone, some
77,000 newborns began the miraculous
process of wiring their brains for a lifetime
of learning. If parents and policymakers
don’t pay attention to the conditions under
which this delicate process takes place, we
will all suffer the consequences—starting
around the year 2010. ]
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THE DAY-CARE

By JAMES COLLINS

NVIRONMENT MATTERS. FOR ANY-
one wondering how the latest
brain research applies to the care
of infants and toddlers, that is the
crucial finding. Yes, proper brain
development is a matter of genet-
ics and nutrition and whether a
mother-to-be drinks or smokes, but it also
depends on the stimuli, as the scientists
call them, that a baby receives. It depends
on what the baby sees, hears and touches
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and on the emotions he or she repeatedly
experiences. But if environment matters,
we are faced with a question: At a time
when children suffer from perhaps the
gravest social problems of any group in the
U.S., how do we ensure that they grow up
in the best environment possible?

In many ways, children are better off
today than they were in previous decades.
They are healthier, their families have a
higher income, the level of their mother’s
education (the most important determi-
nant of a child’s intelligence) has risen. But
1 out of every 10 children three years old
and younger lives in “extreme poverty”—at
or below 50% of the federal poverty level.
And the well-being of many others is
threatened by such social changes as the
rise of single-parent households, the un-
even quality of day care, the decline of

communities and, some would argue,
the push to reform the welfare system.
Social policy cannot ameliorate all
these conditions. A change in attitude
toward parenting and marriage would
do children far more good than any gov-
ernment program. Over the past few
years, however, there has been a move-
ment in Washington and the state cap-

itals to address the problems of children,
from newborn to the age of three. Now
neuroscientists, by confirming much of
what social scientists had already surmised
about early development, are giving that
movement added momentum.

The recent concern about infants and
toddlers has been inspired in part by Start-
ing Points, a landmark report published by
the Camegie Corporation in 1994, which
identified a “quiet crisis” in the lives of the
youngest children. Hillary Clinton has
begun to speak out on the impor-
tance of a child’s earliest years, and
several Governors have forcefully
taken up the issue. The size of
the programs in place is quite
modest. But to their advocates
they hold out promise not only
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of helping children fulfill their potential
put also of saving society the costs
incurred when intellectually and socially
impaired children grow up to be intellec-

tually and socially impaired adults.
Government policy in any number of
areas—health care, taxes, the economy,
crime—touches children. But the initiative
that will have the most particular and pow-
erful effect on them is welfare reform. If, as
some predict, the incomes of poor mothers
are drastically reduced as a result of the
. new system, children will be harmed.
i But let’s assume that the reforms
k' work as intended and mothers
get jobs that pay them more
than paupers’ wages. What ef-

fect may the changes

have on childhood development?
There is some evidence that children
benefit if their mothers stay home with
them until they are one year old, and the_
welfare law allows states to exempt new
mothers from work requirements for a
year. But so far, states do not seem to be
taking advantage of the provxsxon. For ex-
ample, in Wisconsin, which is a leader in"
welfare reform, mothers must start looking
for work when their baby is 12 weeks old.
Those who favor these reforms say a moth-
er who has a job will be a prouder and more
responsible parent, and some studies sug-

-gest that children do benefit if their moth-

er receives earned income rather than a

government check for the same amount.

If mothers are out working, howev-
er, the quality of child care provided
by others will largely determine
how well the children fare un-
der the states’ new plans. To

care for their children, many -

mothers will rely on relatives
and friends, some of whom
will be loving and attentive
and some of whom will not.
Also, the strain on the day-

care system is a matter of .

- the chxldren at nsk but thgy are surelx

‘brain 'dévelopm
“What can we.do

grave concern to c)uld-d
 child-care expe

" dard of care. Problems ranged'
' hazards to unresponswe caregl ve
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States with programs for preschoolers :
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as to increase the likelihood of good out-
comes for children. This is true regardless
of welfare reform, of course. Bad day-care
can harm the development of any child.
Research has shown that children benefit
when caregivers are trained and the ratio
of staff to children is high. Several states
license centers accordingly, requiring a
minimum amount of training and setting
ratios for different age groups. Welfare
mothers themselves are not pecessarily the
best caregivers, and it is possible that in
some instances welfare reform will actual-
ly improve the care of children. But high-
quality care is expensive, and states do not
have adequate budgets to subsidize it.

The Federal Government and the states
do have programs specifically aimed at help-
ing the development of infants and toddlers,
although as social policy they are nowhere
near as sweeping as an overhaul of welfare.
The most notable federal initiative is Early
Head Start, which was created in 1994 when
Congress reauthorized funding for Head
Start, the 32-year-old program that brings
three-, four- and five- year-olds into class-
room settings in part to prepare them for
school. Mary Jo Bane was working at the
time at the Department of Health and Hu-
man Services (she quit over welfare reform),
and she led a task force charged with finding
ways to improve Head Start. Child-develop-
ment experts, she says, “pointed the group

toward the importance of interventions ear-
lier than age four.”

In 1996, the budget for Early Head Start
was $146 million, and HHS awarded grants to
143 sites. The money is used to provide a va-
riety of services to poor families with chil-
dren under the age of four and to poor preg-
nant women. How the funds are spent is
determined to some extent by the commu-
nities that receive them. Some communities
are experimenting with family interventions
that include grandparents; others are trying
to address the special health needs of new-
borns or to provide extra help to teen parents
with a history of drug abuse.

SMART START, HEALTHY START

NORTH CAROLINA HAS INSTITUTED A FLEXI-
ble program called Smart Start. Under it,
parents, teachers, doctors and nurses,
child-care providers, ministers and busi-
nesspeople form partnerships at the
county level that set goals for the educa-
tion and health care of children under six.
These partnerships then administer pri-
vate and public funds as they see fit. In
one county, for example, administrators
chose to give subsidies to new parents so
that mothers could stay home from work
during a baby’s first year. More than half
of North Carolina’s 100 counties are par-
ticipating in the program, at a cost to the
state of $68 million.

Governor James Hunt hopes that by
adding hard science to his arguments, he
will strengthen his position when battling
for increases in Smart Start funding. “This
is revolutionary information,” he says of
studies demonstrating the sensitivity of ba-
bies’ brains in the first years of life. “Now
that we can measure it and prove it, and if
it can be made known widely so people un-
derstand this, then they’ll understand why
their schools aren’t going to work for them,
their technical training isn’t going to work,
other things we do later on aren’t going to
work fully unless we do this part right and
do this at the appropriate time.”

Some states have found that a very sim-
ple but powerful way to help parents is sim-
ply to coordinate the various services that
they already offer. In West Virginia, for ex-
ample, single sites that provide more than a
dozen services have been established in sev-
en communities. “Parents typically get a
runaround and may only get a long list of
phone numbers,” says Kimberly Veraas,
chairwoman of the state’s Early Childhood
Implementation Commission. “If they’re re-
ally motivated, they can get information. But
now we're rolling out the red carpet to par-
ents. They only have to tell their story once.”

As developmental experts often point
out, child rearing is not an innate skill, and
several states are trying to help educate
parents about parenting. Home visits by
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social workers or nurses are among the
most promising methods. In Oregon such
visits occur under a program called
Healthy Start. Sandra Daus, 22, a single
mother of an 18-month-old girl, recalls the
help she received from Mellissa Magill.
“She encouraged me to read books, a lot of
books,” says Daus. “I thought when Sydney
got older, maybe two or three, we'd start
reading. Mellissa said no, start reading to
her now. Sydney was a month old.”

In Vermont someone from the state’s
Success by Six program first visits a home
within two weeks of a baby’s birth. “That
gets us in the door at age zero instead of
age five, so we can assess what families
need,” Governor Howard Dean points out.
Visits may continue for up to three years.
“It is so inexpensive,” says Dean, “to take
care of children relative to the other things
we do, such as build jails and put up ex-
pensive social-service networks for run-
away youth.”

With the new scientific evidence to
bolster it, the logic for spending money on
early-childhood development programs
may seem incontrovertible. But not every-
one is convinced. The question of what ap-
proaches have worked and will work has
not been resolved. Research supports the
long-term benefits of older programs that
are used as models today, but those studies
are criticized because they look at very
small samples of children who were given
special attention and care.

“We have seen over and over and over
that even if you can produce good results
with small programs, when you expand to a
national level, the effect often disappears,”
says Ronald Haskins, a top Republican staff
member of the House Ways and Means
Committee. “That is the case with Head
Start. We still do not have evidence that
Head Start produces any long-term effects.”

Social science, however,.is an imper-
fect discipline. Referring to programs for
young children, [sabel Sawhill, a scholar at
the Urban Institute and former official in
the Clinton Administration, has written,
“The evidence is always mixed. We simply
do not know whether they work. In these
cases, one must weigh the risk of doing
something and having it not work against
the risk of doing nothing and missing an
opportunity to improve lives. It can be just
as costly to not fund a potentially success-
ful program as it is to fund a potentially un-
successful one.”

Right now, the total public expendi-
ture on early-childhood development is
tiny. Given the potential rewards, how
risky is a bigger investment? —Reported by
Ann Blackman/Washington, Wendy Cole/Chicago,
Rita Healy/Denver, Melissa Ludtke/Cambridge
and Lisa H. Towle/Ralelgh

HOLLYWOOD

GOES GAGA

Whoopi, Robin, Rob and friends

have found a new cause

ELEBRITIES WHO PUBLICLY EMBRACE
worthy causes sometimes seem to
be auditioning less for Sense and
Sensibility than for Clueless. Stars
have dangled from bridges to
protest logging practices, hawked clothes
made in sweatshops while promoting
moral values and slugged pesky photogra-
phers even as they were begging for kind-
ness to animals. A recent surge of show-biz
interest in children, however, seems to be
as well aimed as it is high profile. More
than half a dozen organizations founded or
funded by Hollywood celebrities are zero-
ing in on kids’ issues. And early childhood
development is one of their top concerns.
In April, ABc-Tv will air a prime-time
special on brain development, directed
by Rob Reiner and featuring such A-list
stars as Tom Hanks and Robin Williams.
It’s the opening shot of an elaborate mul-
timedia blitz that is coordinated by Fam-
ilies and Work Institute, based in New
York City, and includes public-service an-
nouncements, magazine specials, home
videos, online sites and cp-RoMs. “I
couldn’t create a big, federally funded
program,” says Reiner. “But I certainly
can put on a show to raise awareness
about how the first three years critically

impact the way a child
later deals with society.”

Reiner says he be-
came interested in baby
brain activity three years
ago during his own analy-
sis. Now he is taking his
case directly to the top.
He has been urging
President Clinton to host
a Washington summit on
the subject, and last
month sat beside Hillary
Clinton at a White House
arts-award dinner. The
next day she gave a
speech that included a
long section on early-
childhood learning. “It’s
an important issue for
the President to get on,”
says Reiner. “You talk
about trying to fix the
welfare situation. This is
awaytodoit.”

Reiner is one of
dozens of celebrities who
have joined Hollywood’s
latest children’s crusade.
Whoopi Goldberg, Bar-
bra Streisand, Whitney
Houston and Henry
Winkler have all donated
their names, their time
and even their money to
various kids’ causes. Not only did Steven
Spielberg and his wife Kate Capshaw co-
found the Children’s Action Network,
which makes educational films and spon-
sors immunization campaigns, but Spiel-
berg also chairs the Starbright Foundation,
an innovative charity group that deploys
entertainment technologies to help ease
the suffering of sick children.

Hollywood’s interest in a cause often
means Big Money. A benefit movie pre-
miere can raise up to $350,000 in a single
night. Still, as Starbright managing director
Chris Garvey notes, “Our board members
give more than their money and Rolodex-
es. They relish the hands-on experience of
dealing with children in hospitals.”

But not too hands on. Celebrity sight-
ings at clinics and youth shelters are, for
the most part, rare. “We try to provide chil-
dren with a calm, soothing place, not
chaotic, star-studded events,” says Leslie
Johnson of the Westside Children’s Center
in Culver City, California. “Besides, chil-
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.dren under three have different ideas

about celebrity. When Barney came to our
Christmas party, Jim Carrey could have
been standing there and no one would
have noticed him.” —By Jeffrey Ressner/
Los Angeles
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Hillary Rodham Clinton

Comfort and Joy

The First Mom suggests reading as an easy way to help a baby’s brain grow

HE NIGHT AFTER THE INAUGURAL, BILLAND I GATHERED
with our family in the solarium on the third floor of the
White House. After dinner our toddler nephews Tyler
and Zachary climbed up on the couch with their Uncle
Bill to hear him read a story. They accompanied him with
words, sounds, pointed fingers and a few tussles over who
would hold the book. As I watched them, I thought of all the
times Bill and [ used to take turns reading stories to Chelsea.
Every night one of us (and occasionally both) would stretch
out on her bed, hold her in our arms, and either read or
make up new tales about imaginary characters who em-
barked on improbable but breathtaking adventures.

Bill and I did not know about brain cells or synapses or
the newest discoveries in neuroscience. Reading to
Chelsea became a daily ritual because it’'s what our own
parents and grandparents had done with us, and because
we wanted to spend quiet time with her every day. Bill's
grandmother thought that
reading to him would help
him develop a strong vo-
cabulary and the language
skills he would need later
on in school. My mother
and father placed a similar
premium on reading, and
to this day I remember the
feelings of security and
comfort that I felt sitting in
my grandfather’s lap when
he read stories to my
brothers and me.

Today, thanks to ad-
vances in brain research,
we know that reading with
a child has intellectual,
emotional and physical
benefits that can enhance
the child’s development. The intimacy of sharing books
and stories strengthens the emotional bonds between a
parent and child, helps a child learn words and concepts,
and actually stimulates the growth of a baby’s brain.

As I discussed in my book, It Takes a Village, scientists
have discovered that children whose parents read and talk
to them during the first three years of life create a stronger
foundation for future reading success. In other words,
what our parents and grandparents knew instinctively is
now backed up by hard scientific evidence.

That’s why doctors and nurses are starting to pre-
scribe reading to babies along with regular checkups and
vaccinations. Recently [ went to Georgetown University’s
Medical Center with Maurice Sendak, the renowned
children’s author and illustrator. His book Where the
Wild Things Are was one of Chelsea’s—and Bill's—fa-
vorites. Mr. Sendak read the story to children, and I an-
nounced, along with representatives of the American
Academy of Pediatrics, the American Booksellers Associ-

Mrs. Clinton with her daughter in the crucial first three years

ation and the American Library Association, a national
campaign to put books in the hands of parents who bring
their young children to the doctor, and to get doctors to
prescribe daily reading. My husband and [ will be dis-
cussing this and other activities to follow up on the latest
findings about the brain at a White House conference in
the spring.

It’s important that we take to heart what the neuro-
scientists are telling us—without losing the heart of the
reading experience. In today’s high-tech world of E-mail
and microchips, it is easy to forget the importance of hu-
man connections in our daily activities. Technology has
brought many welcome conveniences to our lives. But it
has the potential to create feelings of distance, detachment
and isolation among us.

Reading to a child while touching, hugging and hold-
ing him or her can be a wonderful antidote to the im-

: personal tendencies of the
i information age—for both
> the adult and the child.
While critical to building
brains, reading is equally
important to building
trusting and close relation-
ships. That’s why many of
us remember the warm
embrace or the comfort-
able lap that cradled us
when we read books as
children. And that’s why
reading should not be
viewed solely as an intel-
lectual proposition, par-
ticularly in the era in
which we now live.

If Americans take away
only one lesson from these
exciting scientific discoveries, I hope it’s that reading to
children is easy, affordable and feasible for parents no
matter what their level of education or economic station in
life. Children’s books are available for free at public
libraries in every community and can be found at reason-
able prices in many bookstores. Doctors, librarians, teach-
ers, book publishers, business leaders and the news media
can help make books available to families and educate
parents about the vital role that reading plays in our chil-
dren’s lives.

It isn’t very often that we have before us such a simple,
inexpensive and pleasurable way to improve our children’s
health and development and raise their prospects for a
brighter future. Whether you lie down together on the rug,
sit together in an old rocking chair or cuddle on your
child’s bed the way Bill and I used to with Chelsea, there
is no better way to spend time than reading to your child.

And now we also know that there are few better ways
to help your baby’s brain grow. e
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Effects of educational TV viewing of lower income preschoolers
on academic skills, school readiness, and school adjustment
one to three years later.

Executive Summary
Backgroundand Purpose of Study

This report summarizesthe key initial results from a four-year longitudinal study of low-
income children's media use and its relationship to the subsequent development of their
“academicsskills, schoolreadiness, and school adjustment.

Method

More than 250 families with a preschool child participated in the study. Children were 2
or 4 yearsold at the beginning of the study, 5 or 7 at the end. All families lived in low-
income census tracts, and 46% had received means-testedassistancein the past 3 years.
About 40% were African American, 40% European American,and 20 % Hispanic.

Families were evaluated four times, each a year apart, in an office visit lasting about two
hours, during which the parent was interviewed, and the child was tested on ‘a variety of
achievement tests and assessment situations.

A two-bour visit was made to the home of each family on four occasions, also a year
apart, to assess supports for social, emotional, cognitive and educational development.

During the year separating each of these home and office assessments, periodic telephone
interviews were conducted with the parents, yielding a detailed record accounting for how
the child spent every minute of the preceding day.

In analyses of the relationship between television viewing and subsequent academic
outcomes, statistical controls were applied for parent education, family income,
preschool attendance, the child's first language, the supportiveness of the home
environment, and the child's initial level of language skills at the outset of the study.

Key Findings

The children's viewing of educational children's programming accounted for just under
two hours per week at ages two to four, and declined to about one hour per week by age six
to seven. Almost 80 % of that viewing up to age five was accounted for by Sesame Street.

Non-educational cartoon viewing occupied 7-8 hours per week of these children's lives
up to the time when they started kindergarten, then it declined.
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Viewing of adult (general audience) programs was about 16 hours per week at age 2
(mostly because they were with parents who were watching). This viewing declined to 8
hoursby age 5or 6, then started to rise slowly at age 7, to about 9 hours per week.

Viewing of children's educational programs was negatively related to viewing of non-
g prog 8 Yy g

educational cartoons and adult entertainment programming. The relationship was small,
but consistent.

Up to age five, there was a strong positive relationship of viewing educational children's
programs in general, and Sesame Street in particular, to time spent reading or being read to
and time spent in educational activities. It was still positive, but less so, at 6 and 7.

Viewing of non-educationalcartoons and of adult entertainment programs was consistently

negatively related to time spent reading, and also negatively, but less strongly, to time
spent in educational activities. ' '

For the younger children only, prior viewing of children's educational programs in
general, and Sesaine Street in particular, were consistent positive predictors of letter-
word knowledge, math skills, vocabularysize, and school readiness on age-appropriate
standardized achievementtests, even when statistical controls for children's background
and initial levels of language skills were applied. About 25 minutes per day of. viewing
added a third of a standard deviation in test scores (about 5 points on a test with a range of
scores from 70 to 130 points). :

With the same controls in place, non-educational cartoon viewing and adult program
viewing had consistently negative, but somewhat weaker effects on the same outcomes.

For six- and seven-year-olds, prior viewing of children's educational programs in general,
and Sesame Street in particular, was a positive predictor of reading skill (paragraph
comprehension) and also a positive predictorof teachers' judgments of overall school
adjustment in first or second grade.

Conclusion

Young disadvantaged children's viewing of Sesame Street and other
educational children's programs appears to play a positive causal role in their
development of readiness for school. That contribution occurs between two and
five years of age, and is independent of the contributions of parents’ education,
quality of the home environment, aud family income, all of which also make
contributions to the same positive outcomes. By contrast, the viewing of non-
educational cartoons and adult programming has negative effects on readiness for

school. Among four- to seven-year-olds educational TV viewing favorably
affects reading and school adjustment.



1320 Braddock Place
Alexandria, Virginia 22314
703.739.5000
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The Ready to Learn Service on PBS
Participating Stations
(as of January 1997)

Alabama Public Television West Michigan Public Broadcasting
Arkansas Educational Television Network WETA /Washington, D.C.

Blue Ridge Public Television WFYI/Indianapolis, IN
Connecticut Public Television WFSU /Tallahassee, FL
Georgia Public Television WGBH/Boston, MA

Idaho Public Television WGBY /Springfield, MA
KACV/Amarillo, TX WGTE/Toledo, OH
KAKM/Anchorage, AK WGVU/Grand Rapids, Ml
KBYU/Provo-Salt Lake City, UT WHRO/Richmond, VA
KCET/Los Angeles, CA WHYY/Philadelphia, PA
KCOS/El Paso, TX WILL/Urbana, IL
KCPT/Kansas City, MO WIPB/Muncie, IN
KCTF/Waco, TX WKAR/E. Lansing, MI
KCTS/Seattle, WA WKPC/Louisville, KY
KEET/Eureka, CA WLAE/New Orleans, LA
KERA, Dallas, TX WLRN/Miami, FL

KETC/St. Louis, MO WLVT/Allentown, PA
KLRN/San Antonio, TX WMEC-WQEC-WSEC/Springfield, IL
KLRU/Austin, TX WMFE/Orlando, FL _
KNCT/Killeen, TX WMHT/Schenectady, NY
KNNME/ Albuquerque, NM WMVS-WMVT/Milwaukee, WI
KOOD-KSWK/Bunker Hill, KS WNEO-WEAO/Kent, OH
KOZK-KOZ]/Springfield, MO WNET/New York, NY

KRMA /Denver, CO WNIN/Evansville, IN
KSYS-KFTS/Medford, OR WNPB/Morgantown, WV
KTCA /St. Paul, MN WNPE-WNPI/Watertown, NY
KTEH/San Jose, CA WOSU/Columbus, OH
KTLC/Oklahoma City, OK WOUB/ Athens, OH
KUHT/Houston, TX WPBY/Huntington, WV
KUSM/Bozeman, MT WPSX/University Park, PA
KTNW/Pullman, WA WPTD-WPTO/Dayton, OH
KTWU/Topeka, KS WOQED/Pittsburgh, PA
Louisiana Public Broadcasting _ WQPT/Moline, IL

Maine Public Broadcasting WSIU /Carbondale, IL
‘Maryland Public Television WSKG/Binghamton, NY

New Hampshire Public Television WSRE/Pensacola, FL

Oregon Public Broadcasting : WSMQ/ Austin, MN
WBGU/Bowling Green, OH WSWP/Beckley, WV
WCFE/Plattsburgh, NY WTTW /Chicago, IL

WCNY /Syracuse, NY WTVI/Charlotte, NC
WCTE/Cookeville, TN WTVP/Peoria, IL
WCVE-WHTJ]-WCVW /Richmond, VA WTVS/Detroit, Ml
WDCN/Nashville, TN WVIZ/Cleveland, OH.

WDSE /Duluth, MN WUCM-WUCX/University Center, MI
WEDU/Tampa, FL WUFT/Gainesville, FL
WEIU/Charleston, IL WXEL/West Palm Beach, FL

WXXI/Rochester, NY
WYES/New Orleans, LA

The Ready to Learn Service on PBS reaches approximately 77% of the country, more than 73 million
American homes and more than 29 million children.
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CORPORATION FOR PUBLIC BROADCASTING FUNDS FIRST WEEKLY SERIES FOR
PARENTS, TWO NEW DAILY SERIES FOR CHILDREN

First series funded exclusively for Ready To Leamn education initiative,
to feature Interet and radio components

Pasadena, CA, January 8 — In one of the most ambitious efforts to date to hamess the power of

public television to teach, the Corporation for Public Broadcasting today announced $8.4 million !
in funding for two new dalily series for children, and two accompanying weekly series for M
parents, targeted to air in 1997-98 and 1998-99, as part of CPB's Ready To Leam education
initiative. Each series wifl feature related interactive online, print, and outreach components to
prepare children for school.

The Corporations's Ready To Learn Programming Initiative features, for the first time, weekly
programming for parents, which directly relates to the new daily children's shows and PTV:
The Ready To Leam Service on PBS. The children's series offer active televisjon that engages
each child's interest, then extends it through books and related activities performed after the
TV is tumed off. :

CPB is providing $4.2 million to a partnership of the Children's Television Workshop (CTW)
and Columbia TriStar Television Distribution to develop and produce 40 episodes of DRAGON
TALES, a daily animated half-hour preschool series based on Ron Rodecker's acclaimed dragon
drawings, and 13 episodes of the accompanying weekly half-hour parenting series SHOW AND
TELL ME, to help parents and other caregivers participate effectively in their children's
leaming. The producers will also create “Parenting Moments,” brief between-program spots
for television and radio, along with an interactive Internet component for children and families.

CPB also is providing $4.2 million to public broadcaster WGBH Boston, in partnership with
Sirius Thinking, Inc., to develop and co-produce 40 episodes of an innovative half-hour daily
literacy series, BETWEEN THE LIONS, for 4 to 7 year-olds, and a related 13-part weekly
half-hour series KIDS AND HOW TO GROW THEM for parents and caregivers, along with an
interactive online component for the Intemnet.

“This is a new vision for television,” said Richard W. Carison, CPB President and CEQ. “We
are providing parents, the most important teachers, with programs that explain the ‘why' and
the ‘how to' they can use to improve their child's school readiness skills. When you consider
that a child spends more than 4,000 hours in front of a television by the time he or she begins
kindergarten, it makes sense to give mom, dad, and the caregiver a ready reterence to help.”

- more -
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DRAGON TALES, a story-driven animated, musical adventure, takes place in the magical
world of dragons. Max and his big sister Margarita, whose parents came to the U.S. from Latin
America, are drawn through a storybook to “Dragon Land,” a parallel universe that mirrors
human reality with a rich cast of lovable dragons. There, the children journey with their
friend Blaze, who faces new challenges in each episode. Blaze will ask the children at home to
sing, whistle, make silly sounds, laugh, cry, imitate musical instruments, and do animal
sounds. Each activity will help children cope with new situations, make choices, and leam
important lessons.

The primary educational goal of the series is to encourage children to face new experiences with
confidence by helping them to pursue challenges, overcome fears, and make difficult tasks
easier through teamwork.

SHOW AND TELL ME is designed to educate parents and caregivers about ways they can help
children become ready to leam. Guest experts, hidden camera segments, celebrity parents,
people on the street interviews, and funny and enlightening clips from other Ready To Leam
programs and Columbia TriStar's vast library of family sitcoms and dramas, will shed light on
issues that parents want to know about. Parent-child activities using real parents and kids,
role-playing games, and story telling segments will give parents and caregivers specific,
hands-on activities to share with their children.

“We are thrilled to continue our partnership with public television, and we are excited about
our new relationship with Columbia TriStar Television Distribution,” sald CTW President and
CEO, David V.B. Britt. “We couldn’t have asked for a stronger teammate. DRAGON TALES
will captivate preschoolers, and, with SHOW AND TELL ME continue CTW's tradition of
bringing children and families the best of what media can offer.” Britt also noted that “CTW is
delighted to be working with Oregon Public: Television, where SHOW AND TELL ME will be
produced.” '

“We're thrilled that the Corporation for Public Broadcasting has selected these remarkable
projects to be part of their Ready to Leamn Program,” said Barry Thurston, President,
Columbia TriStar Television Distribution. “And, we're delighted to join forces with the
Children's Television Workshop. The collective creative and marketing talents of our two
organizations form the ideal partnership to produce quality programming that entertains,
informs, and hopefully inspires a greater commitment to learning.”

BETWEEN THE LIONS is the first new show in decades to promote literacy and teach the
skills beginning readers need to master. The series covers reading, writing, listening, and
speaking skills. It will motivate children to read and write, and it will provide them with
skills instruction. BETWEEN THE LIONS will use a mix of language and phonics instruction,
music, humor, lovable characters, animation and Zazzu and Zig, the Lion comedy team hosts,
who not-too-fiercely guard the doors of the library, to teach children about reading. Once
inside the library, children are quickly transported to another dimension: a place where books
come to life, and where you can find yourself wandering through the pages of an all-too-real
story. Children will be delighted with Click the Mouse, the librarian; Zina and Zack, the
intenéely curious, mischievous, one year-old lion cubs; Heath the Thesaurus, a long-necked
dinosaur who runs the library's reference department; and Books Bunny, a streetwise,
wisecracking rabbit with the inflections of a New York cab driver and an all-embracing love
for reading.

- more -
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KIDS AND HOW TO GROW THEM, targeted to parents and other caregivers, is a lively,
imaginative, and humorous talk show that will strive to show adults how to connect with their
children, how to safeguard their health, and how to spark their creativity.

“No skill is more critical to a child’s success in school than the ability to read,” said Brigid
Sullivan, WGBH Vice President for Children's Programs. “What better service could public
television offer our children?”

“These will become signature shows and services for PTV: The Ready To Leam Service on PBS,”
said Carolynn Reid-Wallace, CPB Senior Vice President for Education and Programming. “They
have the potential to reinvent how we reach and teach not only children, but their parents and
caregivers as well."

Ready To Leamn, which began in 1992, is CPB's response to the nation's first education goal --
that all children enter school ready to learn. The linitiative helps provide children with the
basic skills they need to succeed in school. It joins local public television stations, community
organizations, and national producers to help parents use television to teach their children and
encourage them to read.

Each of the 44 public television stations patticipating in the PTV: The Ready To Learn Service
on PBS broadcasts up to nine hours of PBS children’s programming daily. The broadcast
service is complemented by major outreach components including educational materials,
workshops, activity guides, and books that reinforce programming messages. The Service,
which currently reaches more than half of all households, will be offered nationwide in 1996.

CPB funding for the new programs is based in part on a recently awarded $7 million grant from
the U.S. Department of Education’s National Early Childhood Institute to help create new
television programming, purchase books, and develop educational materials and workshops in
English and Spanish for the Ready To Leam Initiative. CPB'’s efforts also help make possible the
success of PTV: The Ready To Leam Service on PBS.

Reading is a critical component of Ready To Learn. Through CPB's partner First Book, a
national not-for-profit dedicated to providing books to children who otherwise might not get
them, more than 300,000 free books have been distributed by public television stations at
Ready To Leam workshops.

Grant amounts are contingent upon successful completion of contract negotiations.

CPB is a private, nonprofit corporation, created by Congress in 1967 to oversee the
development of public radio, television, and online services for the American people. The
Corporation is a grantmaking organization responsible for funding more than 1,000 public
stations. CPB is the industry's largest single source of funds for national public radio and
television program development and production.

Contacts:

WGBH: Angela Lifsey, Media Relations, (617) 492-2777, ext. 4367
CTW: Ellen Lewis Gideon, Vice President, Publicity and Promotion, (212) 875-6396

###
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@ CORPORATION FOR PUBLIC BROADCASTING

Peggy O'Brien
Vice President, Education
Office of Education and Programming

14 February 1997

Ms. Jeanine Smartt
The White House
Domestic Policy Council
Suite 217

Washington, D.C. 20500

Dear Ms. Smartt,

At the request of Naomi Karp, I am sending you a small “packet of goods”
to familiarize you with the Corporation for Public Broadcasting’s Ready
To Learn project. It begins with a brief summary of one or two recent
research studies which show--as prior research has consistently shown--
that young children can and do learn important kinds of concepts and skills
through good, educationally-focused television programs.

Though television can be a powerful teaching tool, it is far from a child’s
first or best teacher. That’s why TV is only one part of the Ready To Learn
Service, and why Ready To Learn embraces children, their parents, and
their adult caregivers, too.

Through television programming, books, other printed educational
material, and workshops, Ready To Learn introduces parents, not only to
the critical reality that they are their children’s most important teachers,
but to concrete and practical ways in which they can use books and good
educational television to help their children become ready for school.

What I believe makes this project a comprehensive and powerful one is the
fact that Ready To Learn is simultaneously on the air--on free, accessible
public television airwaves--and in communities across the country. The
whole infrastructure of public broadcasting--educational staff at stations,

901 E Street NW
Washington, DC 2(KK4-2037
(202) 879-9725

Fax: (202) 347-6706



producers, PBS, and CPB--is at work here, bringing young children to the
pleasures of reading through programming for kids and parents, the
distribution of free children’s books and regular publications like PTV
Families and Para la familia, workshops for parents and daycare providers,
and partnerships with local institutions like libraries, bookstores, and
literacy organizations. Children right here in Washington, D.C. benefit
from Ready To Learn, along with children of migrant workers in Pocatello,
ID, newly-arrived Russian immigrants in the Bronx, children in poor
sections of Miami, and more.

Ready To Learn is the Corporation for Public Broadcasting’s number one
educational priority. We work hard at it because we know that the stakes
are incredibly high--the next generation of our own children, and their
children, and their children.

I am pleased to supply you with this information, and I will be happy to
provide you with more detailed material at your request.

Sincerely yours,

Ope

cc:  Naomi Karp
Carolynn Reid-Wallace



THE CORPORATION FOR PUBLIC BROADCASTING

READY TO LEARN SERVICE

EDUCATIONAL PHILOSOPHY

The Ready to Learn Service is an initiative developed by public broadcasting in
response to the important national education goal--that by the year 2000, all
American children will begin school ready to learn. Public broadcasting seeks to
help children achieve this goal--including those for whom English is a second
language--by introducing their parents and adult care-givers to ways in which using
television and books with children can help them become ready to learn. Ready to
Learn works on behalf of America’s children by using the very best that public
broadcasting has to offer--excellent new television programming that teaches; well-
conceived and effective educational materials which include PTV Families and PTV
para la familia, bi-monthly publications for adults and children; new free books for
children who otherwise would not be able to own their own books; and newly
designed educational outreach workshops sponsored by public television stations in
their own communities.

Parents, community volunteers, daycare providers, and teachers can use school
readiness opportunities presented by good television programs in conjunction with
educational materials and books in order to bring into full circle the dynamic created
by parent, child, the viewing of quality programming, and attention to language, the
written word, books, and reading.

Ready To Learn is exploring national partnerships with organizations like the
National Center for Family Literacy, Avancé, and the American Library Association.
Local public television stations are implementing the Ready To Learn Service in
collaboration with a wide range of partners including: local chapters of the National
Association for the Education of Young Children, the Urban League, Head Start and
Even Start programs, local literacy councils, libraries, churches, school systems, and
others.

With funding from the U. S. Department of Education, CPB has expanded from the
10 original Ready To Learn stations in 1994, to 44 stations in 1995, to 95 stations in
1996. This means that 77% of the U. S. television households--more than 73 million
American homes and more than 29 million children ages 2-11--are reached by the
Ready To Learn Service.



COMPONENTS OF THE READY TO LEARN SERVICE

1. PROGRAMMING

Ready To Learn stations commit to air at least 6.5 hours of non-violent, educational
children’s television programming daily. Nationally, CPB identifies and funds new
programs for the Ready To Learn Service. One such project in development is
Between the Lions, an innovative new daily half-hour series for 4-to-7 year olds
which will teach them to read. Employing a mix of whole language and phonics
instruction, Lions will embed the decoding skills children need to learn within a
meaningful, fun, literature-driven half-hour of television. The program takes place
in a library which is inhabited by an animated group of puppets and “real” people
and where books come to life. Although the series is about reading and writing
English, it is being designed in such a way that children who are native Spanish
speakers--or native speakers of any other language--will enjoy it and gain needed
English skills. Reading scholars including Victoria Purcell-Gates, Dorothy
Strickland, and Maria Estela Allende Brisk are at work with the creative team on the
project. Key literacy organizations including The Center for the Book, The
American Library Association, the International Reading Association, and the
American Association of School Libraries are resources as well so that Between The
Lions will serve as a catalyst in the continuing national emphasis on reading.

Kids and How To Grow Them is a weekly half-hour series for parents and
caregivers, thematically related to Between The Lions. Both shows are produced by
WGBH/Boston, MA and Sirius Entertainment, Inc. and are expected to air in 1999.

2. PUBLICATIONS

PTV Families and PTV para la familia are magazines designed to help adults
become more involved in their children’s learning. They include information,
ideas, and learning activities for both parents and children. Ready To Learn stations
distributes 800,000 copies free, every other month, to families across the country.

3. Books

Every month, through CPB’s First Book program, stations order anywhere from 200
to 2500 children’s books to distribute in workshops at Ready To Learn sites in their
communities--Head Start centers, homeless shelters, pre-school programs, teen
mother programs, Even Start centers, and more. Ready To Learn stations currently
provide more than 28,000 free, new books per month to children who would not
otherwise be able to own their own books.

4, WORKSHOPS

Workshops are person-to-person training sessions provided by public television
stations for parents, teachers, and child-care givers. Workshop leaders discuss and
demonstrate practical ways in which adults can help their children become ready to
read and ready to learn, using books, good television, and other resources.
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EXECUTIVE SUMMARY

Data from a large national survey of young children, the National Household
Education Survey of 1993, were used to examine the extent to which U.S. preschoolers and
kindergarten students watch four different educational television programs: Barney and
Friends, Mister Rogers’ Neighborhood, Reading Rainbow, and Sesame Street. The survey
data were also analyzed to determine whether viewing of the programs was associated with
more frequent signs of emerging literacy in preschool children, and with less frequent
learning and behavior problems in kindergarten students.

The audience for Public Broadcasting Service (PBS) children's programs was found to
be extremely broad and diverse. Eighty-eight percent of all preschoolers and 80 perceat of
kindergartners watch at least one of the four programs once & week or more. Seventy-three
percent of preschoolers and 61 percent of kindergartners watch two or more of the shows.
Younger preschoolers are more likely to watch than older preschoolers or kindergartners, but
even among older kindergartners, more than half watch two or more PBS programs
regularly. The programs are reaching majorities of young children in virtually all

demographic groups. In contrast to many other educational aids, which are more likely to be
| used by families with more education and income, viewing of PBS children's programs is
just as common or only slightly less common among children of parents who had less than a
high school education or poverty-level or near-poverty incomes as among children of parents
with more education and higher incomes. Young children who live in communities with high
concentrations of child poverty are also as likely to be viewers of the PBS programming as
preschoolers and kindergarmcrs living in areas with less child poverty.

Four-year-old preschoolers who were viewers of one or more of the PBS programs
were more likely to be able to identify colors by name, count to twenty, recognize letters of
the alphabet, and tell connected stories when pretending to read. The viewing-related
differences were more pronounced among preschoolers from low-income families than among

those from non-poor families. The developmental differences between viewers and non-

i



viewers remained significant when other relevant child and family characteristics, including
frequency of parental reading and preschool program attendance, were controlled by means
of regression analysis. The survey did not find that watching greater numbers of the PBS
programs was associated with higher lévels of preacademic skills. Among three-year-olds,
however, those who watched three or all four of the PBS programs were more likely to
demonstrate emerging literacy than those who watched two, one, or none of the programs.
The survey did not find clearcut evidence that watching a particular show or set of shows

was more beneficial than watching others.

Among kindergartners from low-income families, there were indications that having
watched Sesame Street prior to beginning school was associated with less negative feedback
to parents from teachers about the child's performance or conduct in school. The effect of
Sesame Street viewing were only marginally significant, however. Among kindergartners
from non-poor families, a history of PBS viewing was associated with a greater likelihood of
receiving negative feedback from teachers, as was a history of having attended preschool
programs.

The survey data support the contention that regular viewing of educational television
programs can aid children’s preparation for school, but two caveats are in order. First, the
survey was not a controlled educational experiment. Families whose offspring watched (or
did not watch) PBS children's programs were self-selected and the differences in the
children’s development may have been due to other factors that were correlated with but not
caused by PBS viewing (or non-viewing). Second, preschoolers from low-income families
who watched PBS programs were still behind their peers from non-poor families in
recognizing letters, counting to twenty, and other signs of emerging literacy. Whatever good
it may be doing, educational television is not a cure for the handicapping effects of coming
from an educationally or economically impoverished family. The findings underscore the
need to work with parents and day care providers and to find ways in which educational

television might be made more beneficial to children who come from disadvantaged family

backgrounds.

ii
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Research Notes

No. 99, January 1997

Children Who View PBS Programs
New Findings From Roper Youth Report

CPB participated in the Roper Starch Worldwide Roper Youth Report 1996. Roper
interviewed more than 1,200 children ages 6-17 in person in their homes in May
and June of 1996. CPB included a special set of proprietary questions for children
ages 6-12. These additional questions yielded interesting findings about the children
ages 6-12 who watch PBS.

Children who watch PBS are a lot like other children: they share the same
demographics as the rest of the population.! In key demographic characteristics such
as household income, education of the parents, and ethnicity, the PBS viewers were
not significantly different than the non-PBS viewers. They also shared some
behavior traits: they all watched a great deal of television—over 29 hours per week.
They had similar attitudes about social issues: they had the same degree of concern
about issues such as violence on TV, drugs, homelessness, and pollution of air and
water.

PBS Viewers View and Do

However, PBS viewers showed some differences from the children who did not
recall watching PBS. These differences also reflect the educational and activity-
oriented emphasis that is found in PBS programs.

Programs like Reading Rainbow, Lamb Chop’s Play-Along, Bill Nye, the Science
Guy, Wishbone, and Where in the World is Carmen Sandiego? are designed to
encourage children to move beyond a passive state to learn more about the program
content. In the Roper study, children confirmed that they did just that following
viewing of the above PBS programs. After watching PBS programs, children have
become motivated to engage in activities such as reading a book, making something,
researching a subject further or doing an experiment.

TAbout half of the sample indicated PBS viewing.

By ATy X T TR TS
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Even though children watch a lot of television, it doesn’t mean that children are not
reading. PBS programs promote reading. In this survey, the.children who watched
PBS were more likely to have read a non-school book. They were also more likely
to read a magazine.

Children who watch PBS were more likely to have used a personal computer in the

past 30 days, but were less likely to own a personal computer at home. Their
computer usage was greater at school compared to non-PBS viewers.

Kids and Computers

percentage

Have Used Used

computer computer computer
athome at school past 30
days

PBS Viewers Like School

Children who watched PBS were more likely to say they looked forward to going to
school. In addition to using computers more at school, they also indicated a greater
use of video and movies in the classroom. Children who watched PBS also were
more likely to rate the use of computers and video in the classroom as positive
learning experiences. PBS viewers also were more likely to say that teachers
influenced them about what they will be when they grow up.

Parents Play an Important Role

While the income of the parents or their educational level did not show significant
differences in the non-PBS children’s families versus the PBS viewers, the PBS
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Quality of Care and the Buffering of Stress Physiology:

Its Potential Role in Protecting the Developing Human Brain

Megan R. Gunnar
Institute of Child Development

University of Minnesota

dne of the most exciting areas in neuroscience these days is that of “neural
plasticity!’. Neural plasticity refers to the capacity of the brain to change with experience.
The evidence now accummulating clearly shows that the blueprint for “growing a brain is
not solél}y contained in the genetic code. In fact, it is clear that through evolution our
genes haye come to use “experience” as part of the basic information that builds a brain,
The expgnences children have provide some of the information that is used by the genome
in decidihg what to “make” and when to “make it” and thus how the brain gets structured
dunng =ty development. Along with positive, “growth promoting” events, adverse
events also are important in sculpting the developing brain. In this presentation I discuss
one mechanism by which these events may do damage to the central nervous system, and I
will talk @bout & major way that it appears nature has “solved” the problem of how to
protect .e developing brain from the impact of adversity.

dverse ovents, be they physical or psychological, can recruit powerful “stress-
sensitiveg’ physiological systems. The locus ceruleus-norepinephrine system (the one that
regulates adrenaline) is one of these systems. Another system, and the one I will talk
about, i the hypothalamic-pituitary-adrenocortical (HPA) system. This system produces &
steroid Hormone, cortisol in humans, that has ubiguitous effects on metabolism, the
immune|system, and the brain. In the brain, cortisol does many things, but one “bad” thing
it does ip to facilitate the processes the cause cell death and that reduce the number of
dendrites (connections) among neurons in certain arcas of the brain. Adults who have
experieniced chronic or intense activation of this system (for example those with Post-

traumatic Stress Disorder, PTSD) show shrinkage of a certain brain region, the
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pus, that is important in learning and memory. Infusion of cortisol into the brains

adults causes impairments in seicctive attention. In rat models of humen

af problems, high levels of corticoids over many days causes an area of the brain,

Hala, to be overactive. The amygdala is involved in anxious, hypervigilant

Monkey infants whose were ¢xposed to high levels of these corticoids in utero

tally) when their brains were rapidly growing. show many long-term

impairmehts in thinking and are highly anxious and stress reactive as they grow up.

Monkeys|reared in deprived environments without 2 real “mother” also show similar

impairments, as do monkey infants reared by mothers who are being chronically stressed

and whode mothering behavior is severely impacted as a result. Finally, infant rats who get

repeated|
show ma
If]

have evo

the case i

stressed early in development grow up to be hyper-stressreactive adults and to

hy of thse impairments, as well.

stress is so bad for the developing brain, one would expect that mechanisms

ved to protect the developing brain from its effects. This certainly appears to be

infant rats who go through a period of time while they are in the nest where it

is almost [impossible to get the HPA system to produce corticoids (called the stress

hyporesp
from the
coming

mothet,

nsive period or SHRP). This SHRP is maintained through specific stimulation
other. Remove the mother for 24 hours and you get a reactive HPA system

-line, provide the necessary, specific stimulation usually derived from the

d the HPA system remains in the SHRP mode. In monkeys, & very social animal

infant mgnkey.

human i
stimulat)

cortisol.

e now have good evidence that something like this buffering is also happening in
ants. The HPA system of the newborn is very reactive and labile. Almost any
n, even undressing and weighing the baby, will produce large increases in

owever, by 3 moaths of age there is & dampening of cortisol responses to

handiing,|and by one year of age even such things as getting shots (¢.g. childhood

inoculati

ns) no longer elevate cortisol. What keeps the HPA system so buffered? It seems



that expefience in a relationship with caregivers is the thing. Children who are in secure

emotiona| relationships with their attachment figure(s) do not show elevations in cortisol
to stress.

rs (i.e., shots, strange events, brief separations), while children who are in
insecure ¢motional relationships do show elevations (see figure 1). Children who are given

a warm ahd sensitive babysitter during brief (30 minute) periods of separation from the

—

attachment figure also fail to show elevations in cortisol, while those given a cold/distant
babysittes do show elevations. Children who are reared in orphanages without anyone to

become attached to show abberant patterns of cortisol secretion over the day. Those

orphans with higher cortisol levels also show more developmental delays (cognitive,

d social). Thus it is clear that we “protect” the developing brain from the
deleteriops impact of stress hormones by providing high quality caregiving that blocks or
buffers stress systems, That is, that prevents the activation of stress physiology even under
condition)s that the baby finds noxious (i.e., getting & shot). Failure to provide these safe,
responsiye contexts for development may result in the physiology of stress adversely
affecting|the development of brain areas involved in learning and memory, sttention

regulatior, and negative emotionality.

motor,
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Parenting on the Brain

Mildred M. Winter has watched the way tecnage mothers sometimes resist their
babies' exploring touches. She knows how these young parents brush away the tiny
fingers that tug on their carefully coifed hair or threaten to smudge their makeup.
Some of these inexperienced mothers are so self-conscious about their appearances
that they rarely pick their infants up at all.

But research in neuroscience suggests that babies need to gaze at Mom's face up
close and finger her mouth and cyes if the parts of their brains that control vision
and sensory-motor skills are ever to reach their full potential. After all, there's a
good reason that the distance from a mother's cradling arms to her face measures
about two feet: That's roughly the distance at which a newborn's eyes focus.

Such observations have prompted Winter to look for ways to incorporate findings
from neuroscience into her work at the Parents as Teachers National Center Inc., the
St. Louis-based nonprofit organization that she directs. For 23 years, the program
has taught parenting skills to expectant teens and new adult parents who are either
poor, single, or never graduated from high school. The idca is to translate research
findings for parents and to provide them with the information they need to maximize
their children's chances of success in school.

Since its 1981 inception in four Missouri school districts, the program has built an
enviable track record. Today, 1,907 programs operate in 47 states. Moreover, studies
show that teachers of 1st graders who've grown up in the program rated the
youngsters higher than their classmates in reading, math, language arts. social
development, work habits, and physical fitness.

"But the research we use now comes out of the fields of education and psychology,"
Winter says. Wondering if research on brain development might also help parents in
the program, she approached ncuroscientists around the country. What she came
away with convinced her that the additional research would not only benefit parents,
but it might also motivate them to improve their child-rearing practices.

With the support of a $478,300 grant from the Charles A. Dana Foundation, the
center is now working with neuroscientists from the Washington University School
of Medicine in St. Louis to distill 10 principles of prenatal and postnatal brain
development and to translate them into scripts, videos, and other audiovisual
materials that parent educators can use. Beginning inJanuary 1998, educators will
start delivering this information to the doorsteps of 80 families inthe program.

To determine if the added effort makes any difference in those families, the center
plans to monitor them over time and compare their parenting practices with those of
80 other families who will be receiving only the regular program information.
"We'll be enhancing what we tell parents now--not throwing it out," Winter
explains. "But we think this 1s the place to start. Every parent wants the best for his
or her child so we have a very receptive audience here."

—-DEBRA VIADERO

On the Web

12/03/96 09:45:12
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For more information on Mildred Winter's organization, Parents as Tcachers
National Center Inc., visit its Web page.
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Brain Trust

By Debra Viadero

A baby is born with more than 100 billion brain cells. .

more than he or she will ever use in a lifetime. Some of Neuroscience

these brain cells, called ncurons, have already been offers a wealth of

Eard-wired to other c;lls. The_\f control the baby's‘ research on the
cartbeat, command its breathing, produce reflexes, .

and regulate other functions cssential to survival. human brain and

_ N how children
But the rest are just waiting (o be hooked up and [ T
played like orchestra instruments in a complex musical earn" 1? _
composition. Parents, educators. the baby's carly question 1S: Will
experiences--all these l"a;lors will dc_:lerml{le which e ducators put
neurons conncct and which connections will eventually . LT
wither and dic from lack of usc. their faith in it?

The circuits that form esscntially decide who we arc. They can influence whether a
child becomes shy or outgoing, musically talented or tonc-deaf, silver-tongued or
tongue-ticd. Chances are a child bathed in language from birth will learn to speak
quickly. A baby whose coos arc met with smiles, rather than impassivity, will likely
become emotionally responsive.

Over the past 20 vears or more, neuroscientists have amassed a wealth of knowledge
on the brain and its development from birth to adulihood. And they are beginning to
draw some solid conclusions about how the human brain grows and how babies
acquire language, sight and musical talents, and other abilities.

The question now is: How much of thesc data can educators use? The answer is
uncertain. Some findings hint at definitc dircctions for education. Others, stemming
primarily from animal studics, are tcntative at best.

" But a few points are clear. Onc is that the brain
If you tell _ matters. Helping parcnts nurture healthy brains in their

decisionmakers children will lead to a pavofT in school later on. That
or parents "Your means that babics, while still in the womb, should

. e receive proper nutrition and protection from the
child will have a harmful effects of drugs, alcohol, and cigarettc smoke.
better brain if you After birth, it means immersing children in
do this or that. environments that are emotionally and intellectually

2

rich and stimulating.
then that seems to
The second point is that neuroscience. with its

have a_more reputation as a "hard scicnce.” could be a potential ally
seductive appeal for educators. Educators for years have claimed that
than anything we the early years of childhood were critical to learning.
educators can But their own studies, coming from a body of scientific

work perceived as "soft" and lacking in the kinds of
say. " graphic evidence that come from brain scans and
Edward Zigler biological studics, have sometimes fallen on deaf cars.
Yale University.

"If you tell decisionmakers or parcnts. 'Your child will
have a better brain if you do this or that,’ then that seems to have a more seductive

12/03/96 09:41:06
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appeal than anything we educators can say." savs Edward Zigler, the director of the
Bush Center in Child Development and Family Policy at Yale University.

The connections neurons make with one another are called synapses. While various
parts of the brain develop at different rates, study after study has shown that the peak
production period for synapses is from birth to the later clementary school years.

During that time, the receptive branches of the nerve cells, or dendrites. are growing
and reaching out to form trillions upon trillions of synapses. The brain's weight
triples to nearly adult size. What's more, periods of rapid synapsc production in
specific parts of the brain scem to correspond 1o the development of behaviors linked
to those parts of the brain.

But at almost the same timc the brain is linking up cclls. it also begins pruning ofT or
fine-tuning connections. "We know the brain in other specics, as well as in man,
goes through a period when it makes too many connections," says Harry Chugani, a
neuroscientist at Children's Hospital and Wayne State University in Detroit. The
synapses that are not repeatedly used die off while others remain. "The child who
learns piano will learn those connections and, 20 years later, will learn to play again
easicr than someone who has not studicd it," says Chugani, whose studies have
looked specifically at glucose production in the developing brain.

The brain uses glucosc at each cell connection as a source of cnergy. By age 4,
Chugani found. a child's brain uses more than twice the glucose that an adult brain
uses. Between ages 4 and 10, the amount of glucose a child's brain uscs remains
relatively stable. But at age 10, glucose utilization begins to drop off until it reaches
adult rates at age 16 or 17.

Chugani's findings suggest that a child's peak learning vears occur just as all those
synapses are forming. Yel. in practice, students rarcly study foreign language,
complex mathematics, or music until their later clcmentary ycars. And the most
intense periods of instruction often do not come until college.

“In Japan, they play in college. don't they?" Chugani asks, noting how the rigorous
pace of instruction for Japanesc students drops off once they enter a college or
university. "It's almost as if they understand that.”

None of these findings is to suggest that pcople cannot
learn later on in life. The findings do indicate,
however. the possibility that critical periods exist for
some skills. In other words, naturc may open doors for doors for
development that slowly begin to close as the vears go developments
by. Chugani's work puts the key years at age 0 to 10. .
But other neurosciel?lisls, such as Yalc Un%versity's that SlOWIy begm
Patricia Goldman-Rakic, belicve the critical period to close as the

may be even shorter. years go by'

Nature may open

Some of the most compelling experiments in carly

brain development have focused on vision. Scientists have known for years that
babics afflicted with cataracts in the first two years of life will never have perfect
vision once the cataracts have been surgically removed. Similarly, Torsten Wiesel
and David Hubel, in a 1970s experiment, found that sewing shut one cyec of a
newborn kitten rendered it blind--cven after the cye was reopened. The rcason: Too
few ncurons had connected from the closed cve to the visual cortex.

The same idea may also bear on learning in other areas. such as language. Patricia

K. Kuhl, a researcher at the University of Washington in Seattle, has shown in a
series of recent studies that infants arc drawn (o speech sounds common Lo their
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native language even before thev speak.

Kuhl studied 6-month-old babigs in the United States and Sweden. Each infant sat
on a parcnt's lap while a nearby loudspeaker continuously repeated a speech sound.
such as "ee." If the sound changed from the original, the infants were taught to look
at the speaker where an animated toy would pop out.

Once the infants had Icarned this trick, Kuhl and her collcagues tested them to
gauge their sensitivity (o sounds in their native tongue vs. sounds peculiar to a
foreign tongue. For example, the "ee" sound common in English is not found in
Swedish. The Swedish "y," on the other hand, is absent from English. Sure enough,
both American and Swedish babies turned their heads more for the sounds from the
foreign language. That is, Amcrican babies could distinguish small acoustic
differences in Swedish sounds but could not hear the same small differences for
English. Swedish infants turned more often to the English sounds. So. by age 6
months, babics from both cultures were behaving in a "language specific" way.

Yet, other studies suggest that even younger babics--ncwborns--are still "language
generalists” in that they distinguish between sounds of all languages. What happens
in the intervening months?

"We started looking at carctakers,” Kull says. The researchers noticed that
carctakers, in addressing infants. tended to speak more slowly, to stretch out sounds.
and to use higher pitch voices and curvy intonations. Aided by this most natural
form of instruction. she says, babies over time develop a "perceptual magnet" for
familiar sounds. In other words, by 6 months, the babics' brains may have alrcady
hard-wired particular pathways for their native language. That's why adult speakers
of Japancsc, for example, pronounce an English word such as "lake" as "rake.” In
their native language, theyv hear "1" in the same sound cluster as "r."

"I'm not so sure I belicve there is an absolute critical period for language learning."
Kuhl concludes, "but I believe it's difficult learning a second language past a certain
point, and that is due to this interference effect” that comes once the language
"magnets" are firmly in place.

Does this mean parcnts should hang Berlitz tapes from their children's cribs? No,
Kuhl says. But it does suggest that sccond languages should be taught as early as
preschool and that children with otitis media, a chronic inflammation of the middle
ear that hampers hearing in voung children, may develop speech problems later on.

In music, 100, researchers have used magnctic-resonance imaging to examine the
cortex, or the outer "bark," of the brain. Each sensc has its own relay station in the
cortex. They found. for example, that the carlier a string musician had begun
playing an instrument, the greater the amount of cortex dedicated to controlling the
finger movements nceded to play that instrument.

And psychiatrists have long known that babies whose parents fail to appropriatcly
mirror or reward their emotional responses sometimes lose the ability to display a
full repertoire of emotions. Even at 3 months of age, infants of depressed mothers
mirror their mothers' moods while playing with them.

Of coursc, nature's doors of opportunity are not completely inflexible. The brain is
noted for its plasticity--its ability to adapt and change. And studies have shown that
ncw synapses form over a lifetime with exposure to ncw experiences.

But there is little question among brain researchers that carly experience, cducation,
and environment play a primary rolc in determining who we are. That notion runs
counter o scveral long-entrenched vicws of Icarning, says Frank Newman, the
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president of the Education Commission of the States, which held a conference on
neuroscience and education in July with support from the Charles A. Dana
Foundation. "It is widely assumed, for example, that most of us are born on a bell
curve," he says, referring to the 1995 book asserting that intelligence is fixed at
birth.

Brain studies. on the other hand, suggest the opposite. They indicate that parents
and educators have a golden opportunity to mold a child's brain. And that calls for a
full-court press during the carly years--that is, a rich child-care environment without
undue academic stress.

Psychologists like Zigler have advocated for such a push for a long time. And
education researchers have offered their own statistical ammunition in that struggle.
Among the strongest of those efforts is a 20-vear study by Craig T. Ramey, a
rescarcher with the Civitan International Research Center in Birmingham, Ala.

Child it] Beginning in the 1970s. Ramey and his colleagues
ldren with provided social services and five years of preschool to
preschool groups of black and disadvantaged children. Compared
: with similar groups of children who reccived no such
experiences had services. or who only rcceived special help later on in

Slgmﬁcantly clementary school. the children with preschool

higher IQS experiences had significantly higher 1Qs throughout
clementary school. Morcover, the gains they made

throughout lasted at least through age 15--the last time resecarchers

elementary tested the children.

school.

Yet, says Zigler, policymakers have largely ignored
such evidence. "We know rotten environments hurt kids, vet we don't have a
problem putting millions of kids in rotten day carc every day," he says. "One
umplication of all this is that mothers ought to be home at least scveral months after
a child's birth--if not a wholc year. But in the United Statcs, we have only 12 weeks
unpaid leave, and young families can't afford 1o take unpaid leave."

Al the least, says Zigler. neuroscicnce offers additional--and somewhat more
glamorous--cvidence strengthening cducators' case.

But critics arc quick to caution against a hasty marriage between the two disparate
fields. "There's a misunderstanding that if science discovers a fact it is irrational,
immoral, or unintelligent not to usc that fact in schools," says Jerome Kagan, a
Harvard University psychologist. "But schools are a crecation of the populace. For
example, he says, it's probably true that boys are biologically better prepared to do
mathematics than girls or that men make better fighter pilots than women.

"Does that mecan we should have separate classes for girls or prevent women from
becoming fighter pilots?" Kagan asks. "Of course not. Society has every right to say,
"Yes, that's an interesting fact, yet my values tell me to ignore that fact."

Kagan, for one, is wary of resurrecting the centurics-old notion that a child's cntire
future is determined in the first ycar of life. "For lcarning to read, write, or do
arithmetic, ves, children vary." he savs. "But it is a mistake to assumc if you have the
right expericnces the first year. you will be prepared, or. if not, you will not be
prepared.” Certain Guatemalan tribes, for example, sometimes raisc their infants in
isolation to protect them from "the cvil eye." Yet. those children still develop
language.

Ever the cautious researchers, some ncuroscicntists also worry that educators will

Jjump on findings before they have been conclusively proved. In the 1980s, for
example, some educators, psychologists, and entrepreneurs extended research
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findings from neuroscience 10 suggest that either the left or right hemisphere of an
individual's brain would be dominant. Left-brainers were thought to be highly
verbal. scquential Icarners who preferred logical and analytic thinking. Right-brain
learners. on the other hand, were thought to have difficulty expressing themselves
verbally but excellent spatial memories and highly developed recall abilities, among
other characteristics. Consequently, curricula were developed to appeal to one or the
other learning style.

But, say Renate Nummela Caine and Geoffrey Caine in Making Conncctions:
Teaching and the Human Brain. the original studies that gave rise to the theory
involved severing the corpus callosum. the band ol nerve fibers that connects both
brain hemispheres. (o provide relicl from epileptic scizures. That procedure prevents
the two halves of the brain from communicating. But normal brain activity, on the
other hand, involves interaction between both sides of the brain.

"The most accurate statcment that we can make at this point is that research on
hemisphericity is inconclusive," they write.

Early childhood is not the only devclopmental period for which neuroscicnce can
inform educators. Studies have shown, for example, that stress and constant fear--at
any age--can circumvent the brain's normal circuits.

Joseph LeDoux at the Center for Ncuroscience at New York Universily was among
the first to show that the amygdala, the part of the brain that controls fear, rage, or
other strong cmotions, can perccive things that trigger thosc emotions before the
rational, thinking part of the brain does. What's more, this almond-shaped cluster
perched just above the brain stem can actually command the body into action. It can,
in the words of Daniel Goleman, the author of the best-sclling book Emotional
Intclligence, cssentially "hijack" the rest of the brain,

The more this pathway is used, the easier it is to trigger--a notion that may help
explain why batiered or abused children find it difficult to learn. Verbal or visual
cues that remind them of their experiences may be constantly shifting their
amygdalas into gear, getting in the way of more rational thinking.

But emotion may also serve to cnhance memory. Larry

Cahill, James McGaugh, and their colleagues at the Researchers
Center for Neurobiology, Learning, and Mcmory at the  found that peop]e
University of Cdllfo_rma-[rv.mc, ha\f.c found that people were better at
were beltter at recalling stories or slides that had . )
aroused strong feelings in them than those that were reca"mg stories

devoid of emotional context. or slides that had

In another experiment, the two researchers also aroqsed §trong
discovered they could improve memory in laboratory feelin gs1n them
rats by injecting them with Adrenalin. Administering

beta blockers, on the other hand. to inhibit the effect of than those ,that
the Adrenalin, tended 1o erase memory improvements. were devoid of

emotional

"I think this is something that ought to be used in the

classroom all the time," McGaugh says. "Teachers context.

should present information in an exciting way. We shouldn't act as though there is a
diffcrence betwecn cognition and cmotion.

"Good tcachers." he adds, "alrcady do this."

Whether educators will begin 1o take more cucs [rom ncuroscience remains 10 be
seen. The Dana Foundation, which co-sponsored the July conference on cducation
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and neuroscience. has launched a small grant program designed to encourage
partnerships between the two ficlds. In the meantime, McGaugh suggests that
teachcers should look to the field in the same way astronomers once looked to the
National Acronautics and Space Administration. They should ask: "Herc's what we
want to know: how can you help us?”

Some Neuroscience Terminology

amygdala: An almond-shaped cluster just above the brain stem that triggers
cmotions.

axon: A slender fiber--along which impulses travel--branching out from the cell
body to the dendrites of other ncurons. Most neurons have only one axon.

cell body: The part of the neuron where information is received and stored.

cerebral cortex: The "bark” of the brain. It is the layer of gray matter that covers
the cerebrum. Each of the five senses has its own relay station and its own area of
the cortex.

dendrite: The short, branching cxtensions of a nerve cell that receive stimuli from
other cells. It is one of three parts that make up the neuron. The other parts are the
cell body and the axon.

neuron: One of the impulsc-conducting cells that make up the brain, spinal cord,
and ncrves. Humans are born with more than 100 billion neurons, most of which are
yel Lo be connccted to onc another.

plasticity: The brain's ability to change and adapt over time.

synapse: The connection formed between one neuron and another through which
message impulscs travel. Scientists believe the stimulation that babies and young
children reccive detecrmines which synapscs form in the brain--that is, which
pathways become "hard wired." Anindividual brain ccll may be connected to 10,000
or more other cells.
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