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Thank you for providing another open comments period. While I
think five minutes isn't enough time to address all my concerns with
your proposed changes, I will do the best I can. The research I have
found which proves that the first years of a child's life are the most
critical for learning and interventions is all attached.

Many families schedule important doctor or therapist
appointments, surgeries, evaluations or testing during the summer.
We went to Maryland three times to get our daughter fitted with a new
prosthetic eye because without it, her head would become misshapen.
So it was important to do this procedure over the summer. As a
responsible parent I do what is needed to support my family. We have
had to make many decisions about our daughter's care and we always
take into consideration research and expertise. I ask that you all will
do what is necessary to continue supporting families appropriately
according to best practices, research, and common sense.

Comprehensive Child Find System

My daughter, Martha entered kindergarten six weeks ago ready
to learn. She attends a local Catholic school where the teacher
expects a lot of students. Being ready to learn took a couple of years,
many highly educated teachers and support staff such as the Service
Coordinators at the Alliance for Infants and Toddlers teachers at the
Early Learning Institute. Being ready to learn at age of beginners is
key and expected by school districts.

When Martha was six months old I knew something was wrong
with her vision and that this was affecting her development. I went to
her doctor and asked where I could take my child who was not
meeting her developmental milestones, but he didn't know. For four
months I called public agencies asking this same question. I even
called DPW asking what, where or how I could get help for my child,
but they didn't know. I talked to someone who was at a parent
meeting describing how to access Medical Assistance for children with
disabilities and she didn't know either. It was another parent in this
meeting who heard me asking my question. This parent gave me the
number of St. Peters, I finally ended up at the Alliance for Infants. I
performed child find on behalf of my child.



The Child Find process used today finds the children who need
early intervention services. There is a whole group of children in pre-
school now who got the critical services they needed to so they are
ready to learn when they enter school. You ask a doctor now "Where
do I take my child who is delayed?" and you are referred to the
Alliance for Infants and Toddlers. Even specialists such as eye doctors
are referring children. It's especially effective using television as a
way to reach families who often sit home with their child watching
television.

Child Find is right where it should be today. I know lots of
children in elementary, middle, and high schools who struggle and
many fail. These parents have said to me, uOh you are so lucky that
you got your child got into early intervention.

If you don't inform the public about the early intervention
programs, you will have infants and toddlers who are not ready to
learn. Please change the proposed regulations so they state that the
legal entity wilf perform these functions, "with the assistance of the
State."

Time Lines

Time lines are very important. In my daughter's case, we
searched for help for four months. During that four months my
daughter continued to fall behind. As science is now telling us, some
of the most important preparation we can give our children takes place
during the earliest years of life. The first three years are crucial. If
DPW decides to impose inappropriate regulations on the children of
Allegheny County do you want these children, whom you are trying to
short change, to be the ones who decide our care and future when we
are retired and experiencing disabilities? Perhaps by not using best
practices in decisions you make for young children now, later these
same young children (when they are grown to be adults) will decide to
make arbitrary decisions about us when we are most vulnerable. I am
asking you to give infants and toddlers and their families the tools they
need to succeed.

Through highly trained and experienced teachers and therapists
my daughter was near age-appropriate levels by age 2 V2, Please
make clearer the 45 days of referral rule in your proposed regulations.
Why not just make it clearer so there is no question that 45 days of
referral means 45 days from referral.



Requirements and Qualifications of Service Coordinators
And Case Load Maximums

Perhaps the most devastating proposed change is the level
of expertise that a service coordinator must have to do their job
competently. While our Service Coordinator was as responsive as she
could be based on her knowledge of what was available to our family, I
believe that had she far fewer families to coordinate services for she
would have had time to keep up to date on community and state
based services. For example, our service coordinator didn't tell us
about Medical Assistance. For almost two years we supported
Martha's medical needs which, were intensive. She was in the hospital
23 times in another city because there wasn't the level of expertise
(medically) to support her complex needs locally. We were in debt,
which my service coordinator was aware of. If our Service Coordinator
(who was a bigjielp in so many other ways) had the training and time
to research services she was trying to coordinate, our family would not
have suffered that burden of debt. We would have had Medical
Assistance which would have helped with medical and travel expenses.
Our Service Coordinator at the time was really just a Caseworker
because her caseload wasjust that: a load. I felt it and so did other
families in the county. In fact it was felt so much that the title of
Caseworker was changed to Service Coordinator. Families did not
want to be considered cases.

Our Service Coordinator was wonderful and I am glad she was
there for us as much as she could be. Please keep the current level of
expertise required for Service Coordinators and provide an appropriate
caseload or change the title from Service Coordinator to Case
Manager. Service Coordinator would be deceiving to a new family
coming into Early Intervention. One would expect comprehensive
service coordination. One would get only Case Management, which
are two entirely different things, I want to thank The Alliance for
Infants and Toddlers for the wonderful job they do coordinating
services for families. I encourage you to keep service coordination at
the levels that reflect the competencies required. In order to
accomplish the service coordination appropriately there should also be
a caseload maximum. This is only a suggestion but you could see
what other counties have as a caseload maximum.



Outcomes-Based Research

Recently the National Academy of Sciences issued an important
report that recommends a re-examination of national policy and
practice related to young children. Given the explosion in scientific
knowledge about development from birth to age five, coupled with
dramatic social and economic changes in recent decades, the report
recommends that the nation should thoroughly re-examine policies
that affect young children and bolster its investments in their well-

The book From Neurons to Neighborhoods: The Science of Early
Childhood Development concludes that two profound changes over the
past several decades have coincided to produce a dramatically altered
landscape for early childhood policy, services, and childrearing in the
United States. First, an explosion of research in the neurobiological,
behavioral, ancTsocial sciences has led to major advances in
understanding the conditions that influence whether children get off to
a promising or worrisome start in life. These scientific gains have
generated a much deeper appreciation of: (1) the importance of early
life experiences, as well as the inseparable and highly interactive
influences of genetics and environment on the development of the
brain and the unfolding of human behavior; (2) the central roles of
early relationships as source of either support and adaptation or risk
and dysfunction; (3) the powerful capabilities, complex emotions, and
essential social skills that develop during the earliest months and years
of life; and (4) the capacity to increase the odds of favorable
developmental outcomes through planned interventions.

"As a nation, we're simply not taking advantage of how much we
have learned about early development over the past 40 years," said
Jack P. Shonkoff, chair of the committee that wrote the report and
dean of the Florence Heller Graduate School, Brandeis University,
Waitham, MA. "Work and family life are changing dramatically yet
children's needs are not being addressed. This is not about blaming
parents, the workplace, communities, or government. This is about
sharing responsibility, separating fact from fiction, and using scientific
knowledge to promote the well-being of babies and young children/'
In the spirit that this book projects, I am giving you my copy of this

The author makes four major recommendations that could
benefit policy decision-makers in considering current practice and
defining future and more appropriate directions. I urge DPW to use
best practices and research as you move through this process.



End of Testimony
Documents supporting my positions are attached

Infant and Toddler's Research Opportunities

The National Academies has a book on-line or it can be purchased
which would help you understand that care and protection are shared
responsibilities. It is called From Neurons to Neighborhoods: The
Science of Earlv Childhnnd Development and is published by the
National Research Council. At a family's most intimate level, they
require the investment and attention of a limited number of adults. In
the book's final analysis, healthy child development is dependent on a
combination of individual responsibility, informal social supports, and
formalized structures that evolve within a society.
(lUln://wx»\v.nap.edn/books/0'090r>9882/1HinQ

Dr. Shonkoff will be one of the keynote speakers at OSEP's
national Part c and 619 meeting in February. You may want to review
the recommendations in light of your proposed changes. You can
order the book at: http://books.nap.edu/catalog/9824.html.
To listen to the press conference:
http://video.nationalacademies.org/ramgen/news/100300.rm

Attachments:
1. The Day-care Dilemma: Time magazine a Special Report, February

3, 1997.
2. Fertile Minds: Time magazine a Special Report, February 3, 1997.
3. Where You Can Turn: Newsweek magazine a Special Issue,

Spring/Summer 1997.
4. Raising a Moral Child: Newsweek magazine a Special Issue,

Spring/Summer 1997.
5. Helping Families Help Themselves: Newsweek magazine a Special

Issue, Spring/Summer 1997.
6. Won't You Be My Buddy? Newsweek magazine a Special Issue,

Spring/Summer 1997.
7. Good Kid, Bad Kid: Newsweek magazine a Special Issue,

Spring/Summer 1997.
8. Building A Better self-image: Newsweek magazine a Special Issue,

Spring/Summer 1997.
9. Nature or Nurture: Newsweek magazine a Special Issue,

Spring/Summer 1997.



10. Building Healthy Habits: Newsweek magazine a Special Issue,
Spring/Summer 1997.

11. Your Baby Has A Problem: Newsweek magazine a Special Issue,
Spring/Summer 1997.

12. Giving Infants a Helping Hand: Newsweek magazine a Special
Issue, Spring/Summer 1997.

13. Cultivating the Mind: Newsweek magazine a Special Issue,
Spring/Summer 1997.

14. The New Preschool: Newsweek magazine a Special Issue,
Spring/Summer 1997.

15. Fragile: Handle With Care: Newsweek magazine a Special Issue,
Spring/Summer 1997.

16. How to Build a Baby's Brain: Newsweek magazine a Special
Issue, Spring/Summer 1997.

17. When a Child's Silence Isn't Golden: Newsweek magazine a
Special Issue, Spring/Summer 1997.

18. Turning -On the Motor: Newsweek magazine a Special Issue,
Spring/Summer 1997.

19. The Language Explosion: Newsweek magazine a Special Issue,
Spring/Summer 1997.

20. 20 links to Infant and Toddler Web Sites:
http://www.washington.edu/isei/iinks.html

21. Off to a Good Start, Why the first years are so crucial to a child's
development. Newsweek magazine a Special Issue, Spring/Summer
1997.Hey-I_ook Out World, Here I Come: Newsweek magazine a
Special Issue, Spring/Summer 1997.1nfants & Young Children: An
Interdisciplinary Journal of Special Care Practices by James A.
Blackman.

22. Frank Porter Graham Child Development Center, The University
of North Carolina at Chapel Hill, http://www.nap.edu/

23. Infants and Young Children an Editorial Statement.
http://www.depts.washington.edu/isei/journal.htm

24. Monographs of the International Society on Early Intervention
and Editorial Statement.

25. Effective Practices for Preparing Young Children with Disabilities
for School. Source: ERIC Clearinghouse on Disabilities and Gifted
Education Reston VA.

26. Early Childhood Program Research and Evaluation. ERIC
Clearinghouse on Assessment and Evaluation, Washington DC.

27. Core Concepts in Child Development: The National Academies.
28. A Bundle of Emotions: Newsweek magazine a Special Issue,

Spring/Summer 1997.
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THE DAY-CARE
By JAMES COLLINS

E
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

m

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 Starr-
ing Points, a landmark report published by
the Carnegie 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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DILEMMA
of helping children fulfill their potential
but 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 wall 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.

But let's assume that the reforms
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 thoy 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 provision. 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 svstem is a matter of

Too many children
today live in conditions
that threaten their
brain development.
What can we do?
grave concern to child-development and
child-care experts. A recent study found
that 40% of day-care centers for infants and
toddlers gave less than the minimal stan- •
dard of care. Problems ranged from safety .
hazards to unresponsive caregivers to a lack .
of toys. If a caregiver spoons food from one
bowl into the mouths of half a dozen tod-
dlers lined up in high chairs, as has been
known to happen, not only is the health of ;•'
the children at risk but they are surely not :;
receiving the kind of attention that pro- v
motes healthy brain development. ;

"If you push more children into this
system through welfare reform," says Ellen •.;
Galinsky, co-president of the Families and ••.-.;
Work Institute, "and you are saying to these e
families, 'Just get any child care you cans
find and can pay for/ there's a real danger." ;

The challenge for the states is to regu- 3
late and subsidize child care in such a way 2
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What States Are Doing
State-funded prekindergarten
program, family centers and
pilot home visits

Enhanced pre-
kindergarten
program;
home visits
available
when family's
first child

Learning-readiness
program; early
childhood and family-
education program \

State-funded preschool;
early intervention program
for young children with
developmental disabilities

Statewide network of
parent-child centers
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# ^ Program for at-risk
four-year-olds and
their parents

Immunization
campaign;
scholarships for
child-care teacher
training

Prekindergarten
programs for low-
income children

I >. ̂  States with programs for infants and toddlers
\ >LU iHF\RIRTMTn ;> H AGES BIRTH TO 3

States with programs for preschoolers
AGES 3 TO 6

States with family-support programs for
young children AGES BIRTH TO 6

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 necessarily 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. Man' 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-
rner.: 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 S146 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-
boras or to pronde 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
count}' 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'? first year. More than half
of North Carolina's 100 counties are par-

. ticipatmg in the program, at a cost to the
: state of S6S million.

Same-. N I M N * Center 1 W Children in towty. TIME Grsore cy Steve Han

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
ninaround 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

TIME. FEBRUARYS. 1997
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FERTILE
MINDS
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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 j . MADELEINE NASH

R
AT-A-TAT-TAT. RAT-A-TAT-TAT. RAT-A-TAT-

tat. If scientists could eavesdrop on the
brain of a 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

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 California, Berke-
ley, "as if they were autodialing,"

But these neurons—as the long, wiry cells
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 electricity that form those
distinctive rat-a-tat-tats arise from coordinated
waves of neural activity, and that those pulsing
waves, like currents shifting sand on the ocean

Photograph by Anne Geddes
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floor, actually change the shape of the
brain, caning 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
our of neuroscience labs in recent years, the
finding that the electrical activity of brain
ceils changes the physical structure of the
briin 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-
cini. scientists have established, well before
birr.. A brain is not a computer. Nature does
nc: cobble it together, then turn it on. No. the
:%.:r. brans 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-

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-
cor.ian pruning, starting around the age of
10 or earlier, leaving behind a mind whose
par.erns o; emotion and thought are. for
be tier or worse, unioue.

T1MK. FESKl'AKYl 1997
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An embryo's
brain produces
many more neurons, or -
nerve cells, than it needs,
then eliminates the excess.

Thesurviving - ; ' . « ,
neurons spin out I
axons, the long-distance
transmission lines of the
nervous system. At their ends,
the axons spin out multiple
branches that temporarily connect
with many targets.

^M. Electricair-
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Spontaneous
bursts of electrical
activity strengthen some oi
these connections, while others
(the connections that are not
reinforced by activity) atrophy.

*Dendrites ^ ^ 3is
After birth, the brain .Z^"^S&]%#*&_
experiences a second growth ^ , #
spurt, as the axons (which send signals] 4 a M #
and dendhtes (v/hich receive them)
explode with new connections. Electrical
activity, triggered by a flood of sensory
experiences, hne-tunss the brain's
circuitry—determining which connections
will be retained and which will be pruned.
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Deprived of a stimulating environ-
ment, a child's brain suffers. Researchers
a* Baylor College of Medicine, for example.
ftave found that children who don't play
^UCT. or are rarely touched develop brains
20cV to 30% smaller than normal for their
a?^ Laboratory animals provide another
provocative parallel. Not only do young
ra^ reared in toy-strewn cases exhibit
m°re complex behavior than rats confined
0 steriie. uninteresting boxes, researchers

*l ^ University of Illinois at Urbana-
^-nampaign have found, but the brains of
^*s* rats contain as many as 25% more
^ a p s e s per neuron. Rich'experiences, in

^ iST words, really do produce rich brains,
ine new insights into brain develop-

[ cr>k are more than in^ in^rPcH^rr ĉ ;_

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-
inc suilty about how many hours they

I spend away from their children—the re-
j suits coming out o: 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 n toddler :.nd provide in-
fant's with stimuii::nc experiences.

The new ir.sichts have begun to iniuse
I new passion UMC :he political debate over
' early\>duc:Uio!i .-r.i da>" c.-:e. There is an
I urgent need, say ciiiid-development ex-

more than just interesting sci- r perts. for preschool programs designed to

boost the brain power of youngsters born
into impoverished rural and inner-city
households. Without such programs, they

• j warn, the current drive to curtail welfare
!J costs by pushing mothers with infants and
;1 toddlers into the work force may well back-
• j fire. "There is a time scale to brain devel-
; opment. and the most important year is the

first/' notes Frank Newman, president of
I the Education Commission of the States.
| By the age of three, a child who is neglect-
t ed or abused bears marks that, if not in-
j delibie. are exceedingly difficult to erase.
" But the new research offers hope as
well. Scientists have found that the "brain
during the first years of lire is so malleable
that very young children who suffer strokes
or injuries that wipe out an entire hemi-

I
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sphere can still mature into highly func-
tional adults. Moreover, it is becoming
increasingly dear 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 cells and
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
biank slate at the mercy of the
environment, but arrives as something
much more interesting. For this reason the
debate that engaged countless generations
o: 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
:rnes and the environment interact. "It's

not a competition," says Dr. Stanley I
Greenspan, a psychiatrist at George Wash- j
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

WiringVision

WHATS GOING ON Babies can see at birth,
but not in fine-grained detail They have not
yet acquired the knack of Reusing both eyes
on a single object or developed more sophist!-
cated visual skills like depth perception. They
also lackhand-eye coordination.
WHAT PARENTS CAM DO There is no need to
buy high-contrast black-and-white toys to
stimulate vision. Bub regular eye exams, start-
ing as early as two weeks of age, can detect
problems that, if left unconnected, can cause &
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.

Birth 1 2 3 4 5 6 7 8 9 1 0AGE (in years)

Vkual acuity
Binocular vision

t in the developing embryo performs an
j origami-like trick, folding inward to give
i rise to a fluid-filled cylinder known as the
i neural tube. As cells in the neural tube
! proliferate at the astonishing rate of
; 250.00U a minute, the brain and spinal
| cord assemble themselves in a series of

tichtiy choreographed steps. Nature is the

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-
I fy some or the genes that guide neurons in
j their long migrations. Consider the prob-
! lem faced by neurons destined to become
I pan of the cerebral cortex. Because they
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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 tiewborns to turn their
heads when they detect the ee
sound emitted by American par-
ents, vs. the cu 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."

mothers who were diagnosed as suffering
from depression. As infants, these children
showed markedly reduced acthity 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

TUNED TO DANGER
EVEN MORE FUNDAMENTAL, SAYS
Dr. Bruce Pern' 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
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 has a
similar effect. For six years University of
Washington psychologist Geraldine Daw-
son and her colleagues have monitored the
brain-wave patterns of children born to

WHAT'S GOING ON At birth babies can move
their limbs, but in a jerky, uncontmUed fashion.
Over the next four years, the brain progres-
sively reGnes the circuits for reaching, grab-
bing, sitting, crawling, walking and running.
WHAT PARENTS CAN DO Give babies as
much freedom to explore as safety permits.
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 Gne motor skills. -
WINDOW OF LEARNING Motor-skill develop-
ment moves from gross to increasingly Gne.

AGE (in years)

Basic motor skills

Fine motor ability

Musical fingering

Birth 1 Z 3 4. 5 6 T 8 9 10

children closely tracked the ups and dowms
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

brain-wave patterns. Daw son 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
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 j
sensory stimulus—in this case the j
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-
guage skills unfold according to
a strict, biologically denned
timetable. Children, in their
view, resemble certain species of
birds that cannot master their
song unless they hear it sung at an
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

i close quite so abruptly. There appears to be
I 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.(T}ie ability to learn a sec-
ond language is highest between birth and
the age of six, then undergoes a steady and
inexorable declinel)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 shirts. 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
lor synapse-destroying enzymes.

By the end of adolescence, around the
a<ze of IS, the brain has declined in olasticitv

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 eenes. 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

Psychiatrists and educators have long
recoenized the value of early experience.
But their observations have until now been
lamely 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
tirst three years of life, is that modern neu-
roscienee 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 education 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 take? place, we
will all suffer the consequences-starting

; around the vear 2010. •
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Where You Can Turn

A;
BY CARLA KOEHL

VID "TELE-PARENTS" WILL TELL YOU THAT THERE'S
nothing like a phone jack and 16 megabytes of RAM
for navigating the mysteries, hurdles and hassles of
life with an infant or toddler. If only you had Net-

. scape and a 28.8 modem—or at least speed-dial —
they'll say, you'd be surfing and dialing your way to parental
bliss with all the child-rearing info that's available by PC and
phone. Are they batty? No. Just a little excited.

There are now more places than ever to
phone for help when mothers and fathers feel
parentally challenged. And the explosion of
parenting Web sites and newsgroups that's
taken place on the Internet over the last five
years is connecting families from household to
household the way the telephone did for the
first time in 18T6. Only this time the advance in
communications isn't just overcomingjdistance
and isolation. It's conquering stigmas.

Kate Ripley was nursing her newborn in
her cabin half an hour outside Fairbanks, Online support:

Alaska, when she found an online breast-feeding newsgroup. "I
was really lonely," she says. "It was a huge relief/' Now that
Rory's 9 months, the baby books are hinting that he's eating too of-
ten. Ripley's group (misc.kids.breastfeeding) says otherwise. "You
don't just want to have someone validate everything you think."
she says. "But it's such a variety of voices, you can cull." Even in
Los Angeles, where there's no such thing as a remote location,
actor Brian Markinson logs on whenever he and his wife are
stumped about their 9-month-old. "It's another resource." he says,

"rather than call a doctor and feel like you're
being a pain."

Technological alarmists, of course, take de-
light in warning that millions of modem-happy
moms and dads will do nothing but produce
millions of antisocial, monitor-gazing kids. A
reliance on dial-tone parenting, they insist,
keeps families, friends and neighbors from
trading advice the old-fashioned way: in per-
son. But a glance at all the live, wired inter-
action out there suggests that, so far, the

Rory and Kate alarmists are wrong.

On the Net

I alt.parenting and misc.kids
I Great places to start on the
1 Usenet—the Internet's coDec-
i tion of newsgroups—for dis-
I cussions on hundreds of topics
| from teething and breast-

feeding to pets and snoring.
Also, rec.arts.books.chiidbren is
a 24-hour-a~day book group on
children's literature.
Childbirth.Org
http:/';u^-w.childbirth.org
Top discussion forums here,
and a home page that gets right
to the point on tough issues,
including "Pregnancy £r HIV/'
"Having Your First Baby Over
35" and "Complications/'
Family.com
http: 'w^-w.family.ccm
Disney's new site has been
criticized for being more up-
scale than helpful. But then-
bulletin boards and chat
rooms are filled with the
voices of intelligent, caring
parents. They must be doing
something right.
ParenTaik Newsletter
http: 7www.tnpc.com
parentalk.-xndiex.btml
Clearly written articles by
physicians and psychologists.
What this site lacks in graphic
creativity, it makes up for in
sheer mass of information.

ParenthoodWeb
http://parenthoodweb.com
Pediatricians and psychiatrists
respond (in due time) to your
e-mail. Meanwhile, they've
posted their stock answers to
anvthing-but-stock questions,
including "Did we make a mis-
take by having a child?"
Parenting Q&A
http://www.parenting-qa.com/
This site calls itself the only
one on the Web "solely devot-
ed to providing parents with
answers to their most press-
ing questions." It does answer
questions faster than most
other sites we tried. But it
also offers essays on touchy
subjects like spirituality, and
suggests reading lists for kids,
games for rainy days.
ParentSoup
http:/Avww.parentsoup.com
Excellent discussion forums
address everything from step-

I parenting and disciplining
i closely spaced siblings to pre-
1 mature babies and children

with attention deficit disorder.
Zero to Three
http://www.zerotothree.orc
The Washington. D.C.-based

I child-advocacy group has just
! launched its Web site. On it; a
i wealth of research and inibr-
; mation on physical, cognitive
! and social development of
' infants and toddlers.

On the Phone
Child Care Aware
800-424-2246
Operators refer parents any-
where in the country to
licensed and accredited child-
care centers in their area.
They'll also send, at no charge,
an information packet on how
to choose quality child care.
Coordinated by the National
Association of Child Care Re-
source and Referral Agencies.
Weekdays, 9 a_m.-5 p.m. CST,
ChiidHelp National Hotline
S00-4-A-CHILD
Twenty-four-hour advice and
referrals for children and
adults with questions or in
crisis. Staffers with graduate
degrees in counseling field
calls on issues ranging from
child-abuse prevention to
whether it's normal for a 3-
vear-old girl to try urinating
while standing up. (Yes, says
a hotline counselor, it is.)
Berber Information Line
800-443-7237
Tipper Core's recorded wel-
come message jolts you from
thoughts of strained' peas on this
24-hour consumer-info line (she
reminds callers that doctors
recommend having babies sleep
on their backs). Moms. dads,
grandparents — not nurses —
work the phones, advising

callers on nonrnedical essen-
tials like diapering, sleeping
and "lots and lots of questions
about food," says one operator.
National Parent Information
Network
800-533-4135
NPIN boasts the largest par-
enting database in the country.
Researchers hunt down refer-
rals, abstracts and answers—
and send them free of charge—
to hundreds of callers every
month. Trouble with toilet
training, the merits of co-op
playgroups vs. private pre-
schools. baby bowel riove-
ments: absolutely nothing is out
of bounds here. Weekdays.
8 a.m.—5 p.m. CST.
Parents Anonymous
909-621-6184 (not toll-free)
The national office in Clare- |
mont, Calif., refers parents to j

| 45 state and regional affiliates. J
i which offer support groups, j
j counseling, referrals. Week- j

days, 8 a.m.-4:30 p.m. PST. '
1 Single Parents Association
j SOO-704-2102

This line, which has just gone
national, helps parents find

I support groups and resources
I in their communities, fields
j questions on parenting skills
; and reminds single parents
; that they're not alone. Week-
; days. 9a.m.-6p.m. CST.

Wiim. TRENT GECAX
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Raisin
A child's first few years of life are the key to whether
you wind up with a darling or a delinquent. What may
ultimately become empathy, generosity or charity
stems initially from a child's selfish preoccupations.

BY DEBRA ROSENBERG
g "îm IRST COMES HEALTH. "DOC-
B | tor/' every parent asks, "is
• I my baby OK?" Then cefmes
m m the harder part: "Will my
B 1 child turn out to be good?" A
B child's first few years of life

, mm are the key to whether you
wind up with a darling or a delinquent.
What may ultimately become empathy, gen-
erosity or charity stems initially from a
child's selfish preoccupations. Infants are
unable to distinguish themselves from the
rest of the world. That may be why new-
born s cry at the sound of other
babies crying—they're not sure
who's really hurting. This "re-
flexive crying" means that ba-
bies have the capacity to re-
spond to others' distress —a
primitive form of empathy. It
also suggests that some morals
are hard-wired from birth.

Scientists have long noted
that empathetic parents tend to
have empathetic children. One
recent experiment on toddlers
found that identical twins were
more likely than fraternal twins
to show similar inclinations to
help people. Because identical
twins share more genes, this is proof that
nature, not just nurture, is at work, says
Carolyn Zarin-Waxler, a psychologist at the
National Institute of Mental Health
(NIMK) and one of those who conducted
the study. Researchers don't think there are
"good" genes and "bad" genes. But they
suspect that genes influence patterns of
brain chemistry, which in rum govern some
behaviors.

Still, genes are only part of the picture.
It's up to parents to show their kids the eth-
ical ropes. While newboms aren't likely to
absorb long lectures, they can grasp many
rules before they — or their parents—even
realize it. Dr. Robert Coles, a Harvard

child psychiatrist and author of "The Moral
Intelligence of Children," maintains that
there are moral implications to nearly
every decision a parent makes. "It's those
everyday, minute-by-minute cues that the
little'ones pick up on," says Coles.

Rushing to the crib every time a child
cries may train her to expect instant gratifi-
cation. It doesn't do the harried parents any
favors, either. Not only will they lose con-
trol of their lives while the child is an in-
fant, but "it may be difficult for them to say
no down the line," says Coles. Children
who don't learn the meaning of the word

"no" will be at the mercy of im-
pulses and desires they don't
know how to control. The re-
sult? Spoiled and demanding
little tyrants. This isn't just a
matter of discipline. "The child
has to learn that there is a high-
er authority that you just don't
question," Coles says.

Parents may be unintention-
ally sending signals from the
start, or deliberately shaping
the most crucial messages. In
his book, Coles relates the story
of Maisie, a woman whose 6-
month-old son. Don. seemed to
relish the act of tossing his emp-

ty bottle onto the kitchen floor. At first
Maisie figured Don didn't know any better.
But she quickly began to suspect he was en-
joying the commotion. Maisie then waited
by her son's highchair and. while distract-
ing him with chatter, gently eased away the
empty bottle. The boy soon lost interest in
throwing it. What may seem like a clever
mother's trick was actually an early lesson
in morals. "That's a kind of moral aware-
ness; it's learning the meaning of con-
straint." says Coles.

Most moral training doesn't have to be so
calculated. Pat-a-cake and peekaboo look
like innocent play, but the parent is in fact
communicating complex sets of rules about

of all
mothers

and 74% of all
fathers say
they plan to
send their
child to Sunday
school or some
other kind
of religious
training

¥
m

turn-taking and expectations. Learning to
alternate coos or synchronize gazes with a
parent prepares the baby for more intricate
relationships later in life. "This is social rec-

I iprocity." says Dr. Robert Emde. a psychia-
! trist at the University of Colorado Health
I Sciences Center. This" kind of give-and-take
I is at the heart of all moral systems. Put sim-

ply, it's the golden rule: do unto others as
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you would have them do unto you. Babies
who are cuddled and cared for-who aren't
spoiled but have their emotional needs
met—are more likely to demonstrate car-
ing behavior later.

Children who go emotionally hungry in
iniancy may simply not have the biological
wherewithal to be compassionate. Dr.
Bruce Perry, a psychiatrist at Baylor Coi-

lege of Medicine, studied brain scans of
children who had been severely neglected.
He discovered that the brain region re-
sponsible for emotional attachments never
developed properly. According to Perry,
babies who don't get their quota of TLC
early in life may lack the proper wirinq to
form close relationships. Other research
supports the theory. Bonnie Kiimes-

Dougan. a psychologist at the NIMH,
found that toddlers who'd been abused
were themselves more likely to hit or insult
a crying peer.

As infants learn to crawl and then to
walk, the budding explorers grow familiar
with how things look and where they be-
long. By the age of 2, kids have become
sticklers for consistency and can't tolerate
it when their own "rules" are violated. A
toddler might become outraged, for exam-
ple, if his mashed potatoes touch his peas.
At the same time, children are constantly
testing the boundaries of their new world.
But they don't go it alone. By IS months,
kids will turn to Mom or Dad for guidance
in unfamiliar situations. Experts call this
"social referencing." In one study, Emde
watched as toddlers glanced at their moth-
ers" expressions, seeking tacit permission,
before approaching a strange robot.

Social referencing helps children acquire
the moral emotions of pride and shame.
Pride is the celebration kids feel as a reward
for "getting it right/' says Emde. A big smile
and a "puffed up" posture are telltale symp-
toms. Shame, on the other hand, occurs
when kids form mental images of a disap-
proving parent Ashamed children avert
their eyes and try to shrink out of sight. That
may not be all bad. "Shame is a part of grow-
ing up and developing a conscience/' says
Coles. It reinforces the notion that certain
behavior—say, torturing the family pet—
just isn't acceptable. Warns Coles: "If a child
doesn't learn to be ashamed of that behav-
ior, we're in real trouble by the age of 2 or 3/'

As children learn to talk, parents can tu-
tor them in positive behaviors, such as al-
truism and manners. By saying "Let's both
of us say 'thank you1/' a parent sets a good
example and includes the child in the be-
havior. Such joint efforts are more effective
than direct commands. They also help in-
still a sense of belonging to a team, what
Emde calls "an executive sense of we." By
the time they are 2, even when they are
alone, kids retain a sense of a parent guid-
ing them. In one experiment. Emde tempt-
ed children to play with toys forbidden to
them by their mothers. Remarkably, the
toddlers resisted—even though their moth-
ers were out of the room. "Didn't you hear
my mommy? I better not play with those
toys' one toddler said.

Just as children learn to imitate language
and gestures, they also mimic the moral
practices they see. Good role models help.
Consider the effect on a toddler who hears
his father say "Tell him I'm not here" when
the boss calls at home. Showering a spouse
with & chorus of "pleases" and "thank
yous." on the other hand, will likely lead to
a thoughtful tot. "Every day is a school day
when i: come? to moral development." says
Coles. By doing their homework, parents
car. heb their kids eraduate with honors. •
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'^bur Baby
Has a
Problem'
Three out of 100 newfaorns suffer birth defects. But more
and more of them can now hope to lead normal lives.

T
BY ROBINA RICCITIELLO
AND JERRY ADLER

HERE IS A PROBLEM." THE
^doctors say. But even be-

fore the words are out
you've seen it in their eyes,
sensed it in the way they
peered at the baby as it
struggled into life, "bearing

the mark of a moment when, in the twin-
ing dance of chromosomes that we call
conception, something microscopic stuck
or came undone. A problem. Two soft
folds of tissue, groping toward one anoth-
er in the darkness of the womb, failed to
meet, somewhere in the three-dimen-
sional complexities of the embryonic
heart. Or the skein of nerves, spreading
intricately from the bulb of the brain, left
an unaccountable gap where no sensa-
tions flow, no muscles feel the impulse to
move. And of all the things you might
have wished for your child—wisdom or
beauty or simple happiness—you are left
forever after with one simple desire, a
word that now embodies all your hope
and longing: normal.

But these problems are a part of the hu-
man condition, exactly as prevalent now as
they were when the United States began
keeping detailed statistics in the 1960s, or
lor that matter in studies that go back to the
1890s: out of 100 babies, on average three
are bom with anomalies that will seriously
affect their health. In one sense, this should
be reassuring for expectant mothers who
get nervous driving under electrical-power
lines: while there is no doubt that drugs, ra-

Benjamin FordKrifka (above and right), a Down syn-
drome child, attends preschool with normal kids

diation or industrial chemicals are capable
of causing birth defects, these events are so
rare as tobe statistically negligible. (To the
degree that birth defects are caused by en-
vironmental toxins, says Dr. Godfrey Oak-
ley, head of the division of birth defects and
developmental disabilities at the federal
Centers for Disease Control, danger is
more likely to be found in molds, vegeta-
bles or something else that has been with
humanity tor much longer than Alar or sac-
charin.) On the other hand, the great ad-
vances of the last 25 years in genetic sci-
ence and embryology haven't done much to

bring the rate of birth defects
down, either. Surprisingly little
research has been done on
birth defects specifically, as
distinct from human genetics: it
was just last year that the CDC
committed a modest S3 million
to set up five centers to study
the estimated 75 percent of
birth defects whose causes re-
main a mystery.

Some problems are very well
understood and can be prevent-
ed, although the prevention in
some cases takes the form of an
abortion. Abolishing fetal alco-

svndrome. which afflicts one babv in
1.000 with developmental problems, is as
easy, and as difficult, as getting pregnant
women to control their drinking. Four hun-
dred micrograms daily of folk acid, taken
before and during pregnancy, cuts by two
thirds the risk of having a baby with neural-
tube defects such as spina bifida. a crippling
failure of the spinal cord to close. Vet "the
best evidence we have is that only one out
of four women is actually following that ad-
vice." Oakley says. One problem: the vita-
min must be taken in the very first weeks
after conception: starring only after a preg-
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Birth defects can arise from inherited genetic abnormalities as is the case with sickle cell
anemia, from viruses such as those responsible for rubella, from poor prenatal care-or
from reasons so mysterious they can only be labeled fate:

•astccranranhirtfidetets- (hxarTence • Otter birtli defects
Congenital heart defects

Narrow stomach/intestine junction

Congenital hip dislocation

Sickle cell anemia

Cerebral palsy

Cleft lip/cleft palate

Clubfoot

Down syndrome

Fetal alcohol syndrome

Hearing impairment

Spina binda

Cystic fibrosis

Fragile X syndrome

Congenital HIV infection

Missing/underdeveloped limbs

Duchenne muscular dystrophy

Anencephaly

Congenital rubella syndrome
'\JVl R1KTMN- IN THf. C-S. 'BLACK BAHJES " W 1

1/2.000**

1/3,500***

i/srooom
1/100.000

HI7E BABIES.

ij=ncy is confirmed may be too late. In the
Izsi four years. Oakley adds, there were
more preventable birth defects resulting
zrom foiic-acid deficiency in the United
5:ates than in the infamous epidemic of
'j^iiciomide poisoninc in Europe 40 years
£!•:. when a drug prescribed to ease mom-
in; sickness turned out to cause babies to be
:-:rri with ilioners for arms and leqs.

A more complicated case is that of cere-
bral palsy, a nerve disorder that can affect
voluntary movements including walking,
writing and speech. Many cases result
from maternal infections during pregnan-
cy, and when doctors began controlling
these a generation ago they expected cere-
bral palsy to eventually disappear. In-
stead, the rate has increased by 2*0 percent

in 20 years, to approximately
two in* 1.000 births. This is be-
cause doctors are now keeping
alive many more very prema-
ture and low-weight babies,
who are prone to brain damage
from lack of oxygen at birth.
Yet a recent study showed a
virtual elimination of cerebral
palsy in at-risk babies whose
mothers received the drug
magnesium sulfate. which ap-
pears to protect the brain
against the toxic effects of oxy-
gen deprivation. Thus the par-
tial conquest of this crippling
condition may yet be at hand,
allowing for the fact that it can
also be caused by lead poison-
ing, head injuries, encephalitis
and probably several other
things that we don't even know
about yet.

But cerebral palsy is far from
the worst problem a baby can
be born with. The very worst
things that can go wrong with an
embryo are never encountered,
because they are lethal long be-
fore birth, in some cases, before
the woman even knows she has
conceived. By definition, a fe-
tus born alive is a survivor, al-
though sometimes the parents
have no choice but to start
mourning there and then. Ba-
bies born without brains (anen-

cephaly) or with extra copies of chromo-
somes (trisomy) rarely live for more than a
few days or weeks, except in some special
cases, of which the best known is Down
syndrome.

These conditions are rare, however.
The most common lethal defects, al-
though still accounting for only a fraction
of 1 percent of all births, are malforma-
tions of the heart. Fortunately, these are
problems that surgeons have learned to
treat (chart). Few conditions are more
devastating than hypoplastic left-heart
syndrome, in which the main pumping
chamber fails to develop, and as recently
as 15 years ago it was invariably fatal. But
a three-stage operation developed by Dr.
William I. Norwood, in which the right
ventricle is made to do the job of its unde-
veloped partner, now keeps some of these
children alive, at least until they can re-
ceive a transplant. Transposition of the
aorta and pulmonary artery, which results
in the heart's recirculating unoxygenated
blood out to the body, used to be fatal
about 90 percent of the tune, but now has a
90 percent survival rate after surgery. Ad-
vances such as these, plus better neonatal
intensive care generally, have contributed
to what Dr. Richard B* Johnston, medical
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director of the March of Dimes, says is a \
50 percent drop in deaths from birth de- j
fects since the 1960s. I

Down syndrome in theory is completely j
preventable, in the sense that there is a reli-
able test for the extra chromosome known
to be its cause, after which the pregnancy
can be terminated. Of course, that's not a
solution to everyone's taste, and around 10
percent of women who know their babies
will be born with Down syndrome go on to
have them anyway, says Dr. Barbara K.
Burton, director of the genetics center at
Columbia Michael Reese Hospital in Chi-
cago. But even though the other 90 percent
do have abortions, the number of Down
syndrome babies bom each year is not de-
clining, because more women are becoming
pregnant later in life, when the chance of
having a Down syndrome child rises dra-
matically. Burton estimates that only 6 to 8
percent of pregnant mothers get the tests—

amniocentesis or chorionic \illus sampling
— that can detect the extra chromosome.
Some of them may be put off by the slight
risk of miscarriage, but a new test that may
be available as early as next year promises
to end that danger, according to Dr. Allen
Horwitz of the University of Illinois Col-
lege of Medicine. The procedure involves
locating the infinitesimal quantity of fetal
cells that cross the placenta into the moth-
er's bloodstream, so only a sample of her
blood would be required. "It's a way of
rinding samples of genes or chromosomes
of the fetus without invading the uterus."
says Honvitz.

And what of the mothers who have their
babies anyway? A generation ago they
would have been told that their child
might never learn to speak, was certainly
ineducable and probably should be sent to
an institution—where, says David Patter-
son, president of the Eleanor Roosevelt

Institute (which promotes genetic re-
search), life expectancy was around 9
years. Unnumbered thousands of children
perished in neglect that way. before an as-
tounding paradigm shift that began in the
1970s, with parents who insisted on taking
their Down syndrome babies home with
them. With adequate care, it turned out.
Down syndrome children didn't have to
die before the age of 10; life expectancy
now is 55 and rising, according to Patter-
son. With someone willing to teach them,
most could learn to read, and some, says
Lori Atkins of the National Down Syn-
drome Society, even have driver's licens-
es. It is possible, in short, for ? Down syn-
drome child to hold a job and live at least a
version of the sort of life that every parent
dreams of from the moment he or she
hears the fateful news that a child has "a
problem."

A normal life. •

Finding a Web of Support
Online sites offer information and a sense of community

BY CARLA KOEHL
ARK BENCHES

| will always be great
places to pick up
parenting tips. So
will back fences,

doctors' offices and board-
rooms. But for families of chil-
dren with disabilities, all the
chats in the world can't begin
to provide the depth of infor-
mation—and. often,
the level of under-
standing and sympa-
thy—that's available
online. Which is why,
for every major disor-
der and disease, it
seems there's a Web
site or online support
group. It's also why
some of the best Inter-
net resources are cre-
ated and maintained
by the very parents
who need them most.

Case in point: Portia
Iversen. When her
son. Dov, was diag-
nosed with autism at
21 months. Iversen
feverishly hunted for
information about the
disease. "I would just
spend all night going

on different neuroscience
Web sites," she says. A relief?
Sort of. Like so many mothers
before her, she found it wasn't
enough, especially for nar-
rowing down the best re-
search studies and finding the
most plugged-in parents. So in
November 1995. when Dov
was 3H. the Los Angeles sit-
com writer put her career on

Rare Genetic Diseases In Children

- Am lntetmt Rwom* O*w»«*y -

Double strand of hope: 'A Child's
DNA Helix1 marks a homepage

hold to cofound Cure Autism !
Now with her husband, movie j
producer Jonathan Shestack. I
From CAN'S Web site (http:// ;
w^vAv.canfoundation. org/) • i
users can now get updates on '
research studies and grant :
proposals, and hyperlink to
autism newsgroups. j

Dozens of other top parent-
created sites on everything :
from Down syndrome !
(http:/Avw-w.epL\.net/~mcross ;
/down-syn.htmT), Sturge-We- •
ber syndrome (httpt/'/www. I
centex.net/-huntjul/index. •
html) and infantile Refsum's j
disease (http://w-ww.pacifier. j
com'-mstephe,) are connect- :
ing families to one another. :
going far beyond the fare of-
fered in health sections of on-
line services or even online
parenting magazines. Along
with Parents Helping Parents
(http:/. 'www.php.com7) and
the Usenet's hundreds of spe-
cial-interest bulletin boards,
they're creating a sense of
community among families
who— either because they live
in remote areas or because
they're coping with such rare
diseases —wouid otherwise
feel not nine; but isolated.

Also keep in mind: some of
the best sites are those whose
sole purpose is to link users to
as many different childhood-
disability and disease pages as
possible. Internet Resources
for Special Children (http://
www.irsc.org/) was created by
Julio G. Ciamarra, whose son
was born with cerebral palsy,
epilepsy and moderate retar-
dation.Rare Genetic Diseases
in Children (http://mcrcr4.med.
nyu.edu/-murphp01/homenew
/htm) is maintained by staffers
at the New York University
Medical Center. WellnessWeb
(http ://weU\veb.com/index.
htm) pays such close attention
to issues like treatment op-
tions, drug dosages and physi-
cian selection that it won a
1996 Best Site of the Year
award from Net Magazine. Its
sickle cell anemia link (http://
w-eBweb.com/index/qsickle.
htm) goes a lot further than
other sickle cell sites to focus
on the disease in African-
Am ehcan children. Another
excellent site is the National
Institutes of Health home page
(http:/Avww,nih. gov), where
just typing "childhood" into
the search engine field pulls up
dozens of links to highly spe-
cialized research studies, in-
cluding papers on acute lym-
phocytic leukemia. Try finding
those on a park bench.

U'fiJi JEANNE GORDON
in Los Angles
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Giving Infants
a Helping Hand
Of course kids need hugs. But physical contact may also help
preemies gain weight faster and healthy babies digest food better.

BY SARAH VAN BOVEN
• N BETWEEN CRUSADES AND, IDEO
logical battles with the pope, the
Holy Roman Emperor Frederick II
had time to conduct a little 13th-
century-style child-development

, research. He removed a group of
babies from their families and handed them
over to nurses who attended only to their
most basic needs—feeding but not, holding
them, bathing but not hugging them. Fred-
erick wanted to learn what language the in-
fants would speak if they never heard
adults talk or sing a lullaby. He learned
something else instead: the children all
died. As one 13th-century historian ex-
plained, Frederick "laboured in vain ... For
they could not live without the petting."

Fortunately, scientists now do more
compassionate research. But their work
with fragile neonates and classrooms full of
romping preschoolers points toward much
the same conclusion: touch is vitally impor-
tant to the development of healthy, happy
children. Whether bolstering the immune
system or simply increasing communica-
tion between parents and children, an extra
dose of cuddling and massage appears to
have many positive effects.

At the University of Miami's Touch Re-
search Institute, director Tiffany Field can
rattle off study after study on the effects of
touch. Premature babies given daily mas-
sage gain 47 percent more weight and are
discharged from hospitals six days earli-
er—at a savings of 310,000
each in medical costs. Co-
caine-addicted and HlV-in-
fected newborns show low-
er levels of stress as well as
better weight gain and mo-
tor skills with touch therapy.
From colic to sleep disor-
ders to hyperactivity, thera-
peutic touch seems benefi-
cial. Says Field. "Most of us
think touch only has psycho-
logical benefits, but it's actu-
ally an important stimulus to
the central nervous system."

This stimulus works in

parents
say that they
hug and
cuddle their
young chile!
every day;
88% say that
they play with
their child
every day

Feel the power: In case parents need another excuse
to cuddle a baby, science shows it's therapeutic, too

several ways. Biological psychologist Saul
Schanberg of Duke University found that
newborn rat pups failed to grow when
taken away from their mothers. Without
regular maternal licking, pups showed
decreased levels of important growth
hormones. But when a lab assistant imitat-
ed the tongue strokes with a wet paint-
brush, hormone levels rose and the pups

resumed growing. Similarly, stud-
ies have shown that touch therapy
can also lead to weight gain in hu-
man babies. "The pressure stimu-
lates a branch of a cranial nerve
called the vegetative vagus," says
Field. "It activates the gastroin-
testinal tract, releasing hormones
like insulin." The higher insulin
levels make food absorption more
efficient—and babies can grow
faster. According to Field, touch
also decreases stress. Infants who
receive massage show lower lev-
els of the stress hormone cortisol
in their urine—a hormone that

kills important immune cells at
high levels.

Little 3-month-old Alexan-
dra Reynolds doesn't know
anything about cortisol levels.
She just knows that she likes
the strokes her mother. Tracy
Reynolds, is practicing on her
chubby arms and torso during
an infant-massage class at New
York City's 92nd Street Y. "At
home I massage her after her
bath, or when she's a little
crabby, and she calms right
down," says Reynolds as Al-
exandra coos and waves her
fists, never taking her eyes off
her mother. An estimated
10,000 parents learned baby
massage last year, says Mindy
Zlotnick of the International
Association of Infant Massage.
The association considers mas-
sage a way for parents to get to
know their babies' nonverbal
cues, and for both to relax to-
gether. "I'm glad brain re-
search is documenting the
power of touch/' says Zlotnick.
"But for parents who take my
classes, the baby's reaction is
all the proof they need."

While Alexandra and her
mother easily grasp the power
of touch, the medical establish-
ment isn't always quite as en-
thusiastic. Many doctors who
heartily endorse the idea of ex-
tra hugs and back rubs stop
short of prescribing regular
massage for the purpose of
helping babies to grow or re-

ducing their stress. After all, touch research
is still a relatively new field. Cautions Dr.
Neena Modi, a pediatrician at London's
Hammersmith Hospital. "It is very correct
for the medical establishment to be skepti-
cal. We're only at the beginning stage of ad-
dressing basic research questions." Still,
more and more neonatal ICUs like those at
Presbyterian Hospital in Dallas and the
University of New Mexico Hospital in Al-
buquerque are beginning to utilize touch
therapy, and the popularity of parental in-
fant massage continues to grow. And if it
doesn't accomplish anything else, touch re-
search certainly gives parents a good justi-
fication for extra hugs and kisses.

Schanberg still laughs when he recalls
his elderly grandmother's reaction to his
discovers' of a link between touch and
growth. "She said, Tou went to Yale to get a
Ph.D. and to get an M.D., and that's what
you've learned? To touch a baby is good?' I
told her, 'Grandma, sometimes science is
slow'." But after seven centuries, at least
science is catching up with Frederick II. •
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Cultivating the Mind
Children come preprogrammed to learn. How can parents help? Be patient, keep
talking and soon you will hear those magic words: Dada, can I borrow the car?

© The Baby's Brain ...
When a baby is bom, primitive structures in the
brain —those controlling respiration, reflexes and
heartbeat —are already wired. But in higher re-
gions of the cortex, neural circuits are rudimentary
at best: the vast majority of the 1.000 trillion con-
nections (synapses) that the newborn's billions of
neurons will eventually make are therefore deter-
mined by early experience.

Connections that are reinforced by a baby's
exposure to language, images, sounds! facial ex-
pressions and even lessons in cause and effect
(Baby smiles. Mommy smiles back) become per-
manent. Tentative connections that are not
reiniorced by early experience axe eliminated.
To maintain such a large number of connections
requires so much metabolic energy that a child's
brain consumes twice the energy of an adult's.
And because no two babies have the same experi-
ences, no two brains are wired the same.

# The Windows of Opportunity
Circuits in different regions of the brain mature
at different times. As a result, different circuits are
most sensitive to life's experiences at different
ages. What a child is best able to learn when:

AGE IN YEARS

Motor development Y-j h&M

Emotional control

Social attachment

Second language

Music •3553

a-Zmontfcsofai

... \s Greater Than the gum of Its Parts

Active from the
second or third
month, the parietal
lobe allows child to
recognize objects
and have better
eye-hand coordina-
tion. The temporal
lobe assists with
hearing, language
and smell.

Thalamus

The cerebellum
controls a new-
bom's balance and
muscle tone. Later
this large region of
the brain coordi-
nates motor,
sensor}- and other
functions.

5-8mnnfcoId

Divided into four lobes, the cerebrum rep-
resents 70 percent of the central nervous
system. A person's ability to remember,
feel and think depends on this region.

Basal ganglia

Hippocampus

The brain stem controls the necessary
functions of the body, such as breathing,
circulation, heartbeat and reflexes. It is
one of four regions of the brain already
completely wired at birth.

Along with the
sensorimotor cor-
tex, the thalamus
regulates a new-
bom's basic move-
ment and is alrea-
dy wired at birth.
The circulate cor-
tex, hippocampus
and basal ganglia
are also just abou*
fully formed
and control basic
functions.

The frontal lobe
develops gradually
at the end of the
first year. It coin-
cides with the
arrival of higher
cognitive abilities
such as reasoning
and speech.

© month old
-Z-.VJZ2V. Small throaty
sounds may turn into coo-
ing by end of first month.
Responds to voices.
t 'eno-y Some babies may
star: to expect feedings at
regular intenrais.
" - . Use simple, lively
phrases and address baby
ov name.

0 months old
Avz-cnr.:- Begins to make
simple associations—il
he cries, he gets picked up.
Awareness of outside
stimuli increases.
-• :;.u>; f i Communicates
mainly by crying. Grunting
noises sound more vowel-
like, such as "ooh-ooh"
and -ahh-ahh."

0 months old
:• . ' c : : ; May respond to
mirror image by smiling.
Stops sucking to listen to
parent's voice.
:..y.%ic Whimpers,

squeals, chuckles, gurgles
at back of throat. Stimu-
lated to make sounds by
hearing others talk.

0 months old
.-. ... .- .:„. May sense

strange places or people.
. . ;.-. May babble rou-
tinely to himself or to oth-
ers. May raise voice as if
asking a question.
•..:~:r Distinguishes
who's who in his life. May
recognize mother in a
group of people.

Engage child in face-
to-face talk. Mimic his
sounds to show interest.

0 months old
..rZ-7.^i May drop ob-

ject just to watch parent
pick it up. Looks at where
object falls from and
where it lands on the floor.
:.-••: :•••• .••: Watches mouths
intently and tries to
imitate inflections. May
start to utter consonant
sounds like "nf and "b."

.:./ :•-. May anticipate a
whole object after seeing
only part of it.

0 months old
•••:- •*•" . . . . ; M a y p e r c e i v e

cause and effect: wave the
rattle and it makes a noise.
. : - ' . . . Learns to make
new sounds by changing
shape of mouth.
":• Tr>* to phase out baby
talk and use more adult
language around child.

© months old
v.r.crznui: May sort toys
like blocks by size.
U ! ^ ; : ^ May make sev-
eral sounds in one breath.
Recognizes different tones
and inflections.
. , : ••:;t: r; Improves memon
by playing hiding games
and by observing the com-
ings and goings of others.
Remembers that a jack-in-
the-box pops up at the end
of a song.

O months old
^r.;:-::.-: Starts to imitate
a broader range of sounds.
Responds to familiar
noises by turning head
and torso.
T:-; Remember* how to
respond to specific
phrases: raise* his arms
when he hear> ">o big."

c

G
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Babies understand more than they can say at first.
so don't be discouraged if your child's first words
take Lime. Speak to your child constantly. During
the second year, a toddler discovers that every-
thing has a name, and vocabulary explodes:

® Stimulating Solutions
Holding a child's interest for more than two
minutes can be a challenge, but there's no need to
dash to the toy store for a cure. Some of the best
learning tools are right in your house:

12 months

IS months

4-7 months

7-9 months

9-12 months

Around 12 months

16-20 months

Around 2 vears

9-IGroanthsold

Average number of words

Sounds mastered

First language-like sounds:
"eee-eee." "ooo-ooo"

First well-formed syllables:
"ma-ma," "da-da"

Melodic babbling

First words

First word combinations

First sentences

Socks: Teach colors by
sorting socks with child.
Fabrics/materials: Stimulate
babv's touch with materials
like fur, tissue, felt and
sandpaper.

Q months old
_ •:•.--• '•-....... May respond to
his name and other words,
like "no." Listens intently
to conversations. May say
"ma-ma" and "da-da."
Likes to imitate coughs.
::.::::-_ Notices when
someone leaves room and
anticipates their return.

0 months old
- -:°--~\-\y. Maybe able to
determine heights and
edges of objects.
.;/ .... _: Adds gestures to
words: waves when saying
"bye-bye" or shakes his
head while saying "no."

Q months old
. •; ,:.••-. Imitates word

rounds as well as actions.
Learns the meaning of
words by hearing
them used in different
situations.

. Games like peekaboo
and pat-a-cake stimulate
baby's memory skills.

Q months old

. - . . - . ' . May babble
short sentences that only
he understands. Shows
more control over intona-
tion and inflection. May
say rwo to eight words like
bow-wow' or "hi."

Old magazines: Test mem-
ory by asking baby to
point out familiar objects
like animals and food.
Stairs: Practice counting
when climbing with child.

® months old
Awareness By imitating
adult actions, she learns
that objects have func-
tions. Uses toy telephone
like a real phone.
Language May not say full
words yet but gestures to
complete idea. Says "ba"
and points to ball.

© months old
Awareness Understands
that she can make things
happen by her actions.
Language Enjoys rhymes
and jingles. Expresses
needs mainly through
gestures: brings books to
parent to read.

© months old
Language May follow sim-
ple commands like "come
here." Points to familiar
objects when requested.
Recognizes names of
major body parts.
Tips Develop associations
by giving word labels to
everyday objects and
activities.

0 months old
Language May say six or
seven words clearly.
Enjoys word games and
singing songs like "Pop
Goes the Weasel."

4M&moomm@m

0 months old
Language May start to use
words to express needs:
says "up" to be held.
Enjoys pointing at pictures
in books. May understand
more words than can say.
Tips Speak slowly and give
child time to respond.

(D months old
Awareness May grasp the
idea of "now."
Language Vocabulary
explodes. Child starts
learning as many as 12
words a day. "No" is chief
word. Points to own body
parts or to pieces of cloth-
ing when asked. May refer
to self by name.
Tips Asking child simple
questions stimulates deci-
sion-making process.

0 months old
Awareness May be aware
of cause and effect but not
of potential dangers. Real-
izes doors open and shut
but may not know to keep
hands from getting caught.
Language Focuses on
words and objects that are
central to her life.

© months old
Language Near end of sec-
ond year, she learns that
everything has a name and
constantly asks. "What's
that?" May combine two
words like "all gone."
Memory May be able to
recall a familiar object or
person without seeing or
touching it.
Tips Do not pressure a
child to speak. Acknowl-
edge her body language
but let chile hear the
words that complement
the gesture.

© months old
Awareness Improving
memory skills may allow
child to make right asso-
ciations. Matches shoes
with the correct family
member.
Tips Explain safety in sim-
ple terms. Feeling the heat
from a stove teaches the
meaning and danger of
"hot" objects.

© months old
Awareness Recognizes
when a picture book is up-
side down. Learns to turn
pages one at a time.
Language Enjoys listening
to simple stories. May take
the lead in conversations
and use words to express
feelings or ideas.

© months old
Language May use words
to express frustration or
anger. At times, still relies
on facial expressions or an
occasional scream to com-
municate feelings.
M./nory May follow simple
directions, but attention
span is fleeting.
Tips Have genuine two-
way conversations with
child. Try not to respond
with "uh-huh." A child
will recognize when you
are not listening.

© months old
Language By end of second
year, some children may
have a vocabulary of more
than 200 words. Mimics
adult inflections and
actions.
Memory May grasp mean-
ing of "soon" and "after
dinner..." but has limited
knowledge of days
and time.

Z-3 years old

% # - W months old
Awareness Starts to solve
problems in his head. May
understand number con-
cepts like ordination (one
dog, two dogs) and the
process of classification (a
cat is an animal).
Language Vocabulary
grows rapidly and child
starts combining nouns
with verbs to form three-
to four-word sentences.
Begins to use pronouns,
such as "I" and "me," and
other parts of speech. May
begin to ask "why" ques-
tions. Pays attention to
what others say, whether
to him or to someone else.
Tips To keep his attention,
choose books that encour-
age touching and pointing
to objects.

©-©months old
Awareness Understands
relationship between
objects. May sort out toys
by shapes and colors. By
the age of 3, has very one-
sided reasoning and still
cannot see an issue from
two angles.

Language May grasp two-
or three-part command.
Can follow story line and
remembers many ideas
presented in books. May
correctly name colors.
Memory Becomes more
focused on activities like '
reading and drawing. May
tell people his age but has
no sense of the length
of a year.
Tips Do not expect child to
use perfect diction. If he
stutters, set an example by
talking calmly and cor-
rectly. Slow down speech
and try not to draw atten-
tion to his difficulties.
Help child use words to
describe emotions.

BY JENNIFER LACK

SOURCES'. "THE EARLY CHILDHOOD
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Teaching nursery school is not about formal lessons.
It's about listening and guiding, helping little children
to make sense of the big world they're entering.

The New
Preschool

BY LYNNELL HANCOCK
AND PAT WlNGERT

ISTEN TO THE SNAP,
crackle, pop of baby neu-
rons. Teacher Martha Ro-
driguez crouches near the
2-year-old sand diggers at

I Manhattan's Bank Street
I Family Center, gently ne-

gotiating the rights to a suddenly special
yellow rake. As Rodriguez bargains, the
toddlers spin new connections to the brain
area that controls "gimme now" impulses,
connections that could very well later be
used to ratchet up their SAT scores or their
job-interviewing skills. Head teacher Lisa
Fan-ell explains that the doll in Cammy's
hot grip is really Caroline's
from home, hence her class-
mate's avalanche of tears. Cam-
my's brain is \vixing up to read
other people's feelings, a skill
she'll need to navigate through
future relationships. A third
teacher leads the diaper-de-
pendent kids, one by one. to the
changing table, exchanging coo
for coo, babble for babble. Each
child's neural circuits are carv-
ing highways in the brain where
future vocabulary words will
later travel with ease.

ID the "superbaby" '80s. the
preschool debate centered on
how soon was too soon for children to be
coached in the ABCs or one-rwo-threes.
Now the discussion has become more
about nurturing neurons, less about drilling
for facts. Brain research underscores what
educators have long argued: early social
and emotional experiences are the seeds of
human intelligence. Time spent flipping
Has beards—at the age of 1 or 3—is pre-
cious time wasted. Instead, teachers need

to tune in to each child's daily experiences
and needs, helping them feel safe and loved
while encouraging them to explore and ex-
periment. "Children are born hard-wired,"
says Sue Bredekamp of the National Asso-
ciation for the Education of Young Chil-
dren. "Experience provides the software."

Is this nation's haphazard collection of
nurseries and day-care centers—which ac-
commodate nearly half the 15 million in-
fants and toddlers whose parents are work-
ing—up to such a task? According to a 1995
national study conducted by the University
of Colorado Economics Department, the
answer is clearly no. Many programs are
unlicensed. Most are staffed with un-
trained, poorly paid adults. Ninety-one

percent don't have basic toys,
books, hygiene or enough
adults to respond to each child.
A full 40 percent are downright
hazardous, both to a child's
health and safety as well as
to her social and intellectual
development.

The formula for preschool
success mirrors a child's up-
bringing in a good home.
Whether in pricey private
preschools or Head Start-like
programs. American educators
agree on the simple elements
that add up to quality: one
trained, well-paid teacher as-

sicned to even* three to four infants or
half-dozen toddlers: safe, stimulating sur-
roundings and strong ties between staff
and families, so children know there is lov-
ing continuity in their lives. This is neuro-
science. not rocket science. The well-re-
garded Bank Street Family Center, for
children 6 months to 4 years, has been per-
fectinc this family-friendly formula for
nearly three decades. There is no Mozart

of all
parents

saythat they
plan to start
sending their
child to school
by the age of 3;
an additional
30% say their
child will start
by age 4

Wi
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training, no foreign-language tapes, no
work sheets to ponder. Instead, its unas-
suming rooms are filled with big. lumpy
armchairs for reading, a kitchen for cook-
ing, tables for drawing, blocks for building
forts, stairs for building muscles. Children
(about 12 per class) are free to visit other
classrooms, as they would go from bed-
room to den at home.

Education at this age is not about im-
parting facts and imposing strict schedules.
It's about listening, guiding, helping indi-
vidual children to make sense of the real
world. The "curriculum" is learning to say
goodbye to Mom. forming relationships to
others, feeling competent exploring their
world. With these emotional skills rein-
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dren under 3 only has 22.000 slots for 2.9
million eligible children. With federal wel-
fare reform pushing more mothers
of young children into the work force.
demand is expected to reach record
levels. More parents will have to patch to-
gether a makeshift sitter system. "There is
too much freelancing with these kids al-
ready," says Ron Lallv. director of the
Center for Child and Family Studies in
San Francisco.

Although some child-development ex-
perts believe the best solution would be for
more parents to stay home with young
kids, that clearly isn't a reality for many
families, especially since many women
bring home half the family income. Unlike
families in Germany or Sweden. American
parents do not receive government subsi-
dies to replace one parent's paycheck. In-
stead, we rely on the kindness of strangers.
"We require licenses for beauticians and
caterers," says Sharon Lynn Kagan, author
of "Reinventing Early Care and Education."
"It's ludicrous that we don't require licenses
for child-care workers."

Licenses will not rescue Washington,
D.C.'s Model Early Learning Center, home
away from home to 20 children and their
pudgy cat. Coco. The richly outfitted
preschool, modeled after the pioneering
Reggio Emilia nurseries in northern Italy,
has served some of the capital's poorest
children for the past four years. But last
year local public funding shriveled, and the
school may close in June.

Still, the Model Center children go
about their projects, oblivious to the
school's fate. A small group recently
hatched a plan for a "flying machine" for
the peripatetic Coco. The cat's contrap-
tion would have a magic button to con-
vert it into a submarine, and wings made
of dried leaves and feathers. Whether or
not this ambitious plan is ever completed,
it already has produced enough brain-
storming to electrify the minds of its
young designers. These tots are wired for
ideas, the ultimate head start. •

forced, says director Margot Hammond,
reading, writing and physics will come
more easily when kids are ready. And,
since children's brains are so malleable at
this age, supportive care can even repair
neurological damage created by depressed.
distracted or abusive parents. Heavy doses
of love, attention and proper signaling be-
tween caregiver and toddler forge new
connections.

Parents are known to scramble for a
spot on Bank Street's lengthy waiting list
while their children are still in utero. They
start saving then, too: tuition is S16.000 a
year for an all-day program. The vast ma-
jority of families can't afford such sticker
prices. The new Early Head Start for chil-

©Who's Watching the Kids?
Parents rely on relatives or paid sitters to help mind even their smallest children. With
1-year-olds* 50 percent of families use some nonparental arrangement By the time they
are 5. just 16 percent of children are watched only by their parents.

PERCENTAGE OF CHILDREN IN EACH ACE GROUP*

less thanl | 1 year old Usearsold JwarsoklUyearsoliI Sjearsatt
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Silence Isn't Golden
Some toddlers don't say a word. Should their parents simply
be patient—or send them to 'speech-language' therapy?

BY CLAUDIA KALB
AND TESSA NAMUTH

Boyd is in-
creasingly
w o r r i e d
about her

. 18-month-
old son, Ryan. At 15 months,
Ryan said absolutely noth-
ing. Now he has a handful
o f words-"mama," "dada,"
"duck," "ball"-but far fewer
than the norm for his age. Ryan's
pediatrician has suggested that
he be tested for a speech delay,
but Boyd has resisted, con-
cerned that her son will be la-
beled developmental^ im-
paired simply because he's not
talking as much as his play-
mates. "I think he'll talk when
he's ready," she says. "You've
got to give kids a little room to
grow and be themselves/'

Not long ago. giving children
like Ryan a little room would
have been routine. Parents of 2-
y ear-olds who were barely saying
single words, let alone simple
two-word sentences, were reas-
sured that the child would "out-
grow it." Speech therapy was re-
served for severely disabled
children, such as "those with
autism or cerebral palsy. But to-
day toddlers who have what developmental
specialists call "expressive language delay"
are at the center of a heated debate over
whether they need speech therapy. Research
has shown that early speech and language dis-
orders can lead to later difficulties learning to
readL write and spell. As a result, some pedia-
tricians and preschools have abandoned the
wait-and-see attitudes and are recommend-
ing intervention for children whose language
development raises red flags ^page 21). "Now
i: we see a child faltering at all," says Jean
N landelbaum. director of All Souls, a Manhat-
i2n nursery school, "we recommend an evalu-
ation." But others see speech-language ther-

Speech work Joe Riccardo. 3; New York therapist Sima Gerber

apy as unwarranted treatment for a problem
that will likely clear up on its own. "It can get
them talking a lot faster," says Grover White-
hurst, a specialist in language delays, "but af-
ter a couple of years you can't tell the differ-
ence between kids who had early intervention
and kids who did notM

No one knows why children like Ryan
(the majority of late talkers are boys) don't
speak. "It's often a big mystery." says Patri-
cia Walsh Kaye. a Manhattan speech-lan-
guace pathologist. Hearing is an obvious
suspect: even mild loss from ear infections
can slow comprehension and thus the ability

; to speak. High-risk pregnancies involving

drugs or alcohol interfere with
normal brain development. En-
vironment may play a role, too:
some children do not speak be-
cause nobody speaks to them.

For parents, the mystery is
less what caused the problem
than how to know when it's se-
rious. There can be huge vari-
ability in speech and language
development. By IS months
most children have a vocabu-
lary of about 20 words. By 2
they're forming two-word sen-
tences ("Mommy juice"). What
if the child is nowhere close to
passing these milestones? If she
shows good comprehension
and uses gestures to communi-
cate, she is probably still on tar-
get for language development,
lack of words notwithstanding.
Talking will almost certainly
come soon. Doctors' real con-
cern centers on toddlers who
do not understand simple ques-
tions or instructions.

Proponents of early interven-
tion worry that kids who ap-
pear to be just delayed speakers
may end up having more severe
speech and language problems
later. They're also concerned
that toddlers who are frustrat-
ed at not being able to express
themselves could develop be-
havior problems. Denying
treatment, they say, is not the
answer. "I'd rather err on the
side of putting a kid in therapy
who might outgrow it," says
Pamela Rollins of the Callier
Center for Communication
Disorders in Dallas. Texas.

Not all would agree. It is diffi-
cult to tell, argue researchers,
whether in the long run speech
therapy actively helps or simply
goes along for the developmen-
tal ride. One speech and lan-
guage specialist Rhea Paul at
Portland State university in

Oregon, found that of children under 2 who
were not talking, about two thirds showed
continued delays at 3. At 4. half did. But by
kindergarten 75 percent of the children had
caught up with their peers, scoring within
the normal range—albeit at the low end —
for language expression. "They are making
slow progress all along." says Paul. "It's
likely they will be able to function more or
less OK by the time they get to kinder-
garten—even without intervention."

The debate is far from over. In the mean-
time. Malinda Boyd is hoping Ryan will out-
grow his problem—and that soon enough
he'll be talking her ear off. •

N E W S W E E K S P E C I A L I S S U E



Turning On the Motor
Babies start their engines at the same time, but some may be crawling while others
are tottering across the room. No matter what speed, they all cross the finish line.

©Growing Up. Step by Step
As any parent can attest, children grow at their
ovm pace. Some babies walk at eight months,
others start at fifteen months. Some speak at a
year, others a few months later. The step-by-step
graphics throughout this issue, like the one below,
track an average child's development from zero to
three. Please consider them a guide, not a dictum.

AGE (IN MOS.j ACHIEVED BY PERCENTAGE OF CHILDREN

E3E3EI3
On back: turns head freely
from side to side, head cen-
tered most of the time

On stomach: lifts head strong-
ly, face straight ahead

Rolls completely over:
any direction

On stomach: raises head and
chest, supporting self on fore-
arms or arms

Sitting, supported: holds head
erect and steady

Sits alone for 30 seconds
or more

Pulls self to stand by furniture

Prewalking progression:
creeping on hands and
knees or hands and feet: sit-
and-hitch

Gets from lying to sitting
without aid

Stands alone: 10 seconds
or more

Walks well alone

2% 3% 4%

10% 13 14

© month old
--:.-;. ziuiv~ JerW move-
ment smoothens as
nervous system and mus-
cle control improve. Most
actions are reflexive, like
sucking and bringing
closed fists up to his
mouth. Thrusts arms and
lees. Head flops backward
u '^supported.

1 En Garde! Fenc
Primitive reflexes domi-
nate a newborn's move-
ment. Place a nipple in his
mouth and be will auto-
matically suck. During the
first year, reflexes fade and
are replaced with inten-
tional actions:

Moro reflex

Walking/stepping reflex

Rooting

Tonic neck reflex

Palmar grasp

Plantar grasp

Moro reflex: When startled,
throws arms and legs out
and extends neck.
Walking/stepping reflex:
When soles touch a flat
surface, places one foot in
front of the other.

ing snd Other Early Reflexes.
Moro reflex ^yp Tonic neck \ \

0 months old
r;n-2 moigr Opens and
closes hands carefully.
May hold object for a few
moments.
Gross nioior Legs start to
straighten from mward-
curving newborn position.
Struggles to raise head.
Some reflexes fade near
month's end.

Tonic neck

AGE (IN MONTHS) WHEN REFLEX DISAPPEARS

Rooting: When stroked on
cheek, turns head toward
hand in search of food.
Tonic neck (fencing) reflex:
When head is turned to
one side, arm on same side
straightens while the

opposite arm bends.
Palmar grasp: When hand
is stroked, immediately
grabs finger.
Plantar grasp: When sole c
foot is touched, foot flexes
and toes curl.

5-anuntfcoJd

0 months old
Fins mots?" May swipe at
dangling objects. Should
move both arms equally
well when lying on back.
Gross motor Pushes down
on legs when standing on
firm surface. Learns to
bounce. May raise head
and chest when lying on
stomach. Kicks gain force,
as flexibility in hip and
knee joints develop.

O months old
Fine meior Reaches with
arms. Clenches rattle and
puts it in mouth.
G ĉsr. motor May learn
how to shift weight from
side to side and flip over.
Upper body and arms
strengthen: child may sit
up with support. Often
lean? for balance.

0 months old
r:p.'i motor May swap
object from hand to hand.
May hold bottle.
Gross motor Developing
better control of trunk,
bead and neck. Raises
head and holds it up while
lying on stomach. May
also rock like an airplane.
Grabs feet and brings
them to mouth when rest-
ing on back.

0 months old
Fine mcior Reaches out
when sitting, often in a
raking motion.
Gross moto** Rolls over in
both directions. Maintains
balance while sitting due
to stronger abdominal and
back muscles. May move
forward on stomach, push-
ing with legs.

© months old
Fine motor Clasps hands
and enjoys banging objects
together. May grab for a
toy with one hand.
Gross mcto~ Supports
entire weight on legs; likes
to bounce. Sits with light
support from pillows.
Pivots when sitting to
reach objects. May get into
sitting position by pushing
up on arms.

G months old
fine motor Learns to open
fingers at will and drop or
throw objects.
Gross motor Coordination
improves, and child may
start to crawl, often push-
ing backward at hrst.
Some babies scoot across
the room on their bottoms
instead of crawling

E
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in between feeding and sleeping, babies need a
daily dose of exercise to strengthen their muscles
and improve coordination. Workout time should
be playful and relaxed: stop immediately if baby
seems distressed:

Birth-Hear WjwrsoW |2-3yearsoU

Open a parenting book and you may feel you need
a translator to understand what you're reading. A
few key motor terms, deciphered:

• Put baby on
back, rotate
legs as if he
were pedaling.
• Place child on
stomach to
encourage him
to lift his head.
• Lay baby on a
blanket on the
floor so he can
move body and
reach for toys.
. Hold baby up-
right, support-
ing his weight.

• Practice kick
ing with balls.
• Make simple
obstacle courses
to improve
coordination.
• Play follow the
leader together.
. Help child
move along
monkey bars,
climb up slides.
• Let child push

• Climb stairs by
holding hands.

.Teach child
how to pedal
and maneuver

• Throw balls
into large
basket to im-
prove aim.
• Practice bal-
ance by walk-
ing on tiptoe
and standing
on one leg.
• Play simple
game of
Simon says.

Combat crawling: Uses
only arms to push for-
ward on stomach.
Creeping: Moves on
stomach by pushing with
feet and steering with
outstretched arms.

Cruising: Walks while
holding on to furniture.
Pincer grasp: Picks up
objects with thumb and
index finger.
Raking: Reaches out and
grabs many objects.

© months old
Fine motor May roll ball to
others and pick up objects
in motion. Throws balls.
Drinks regularly from cup.
Gross mcicr Has more
control over stopping and
turning when she walks.
Likes to push carriage,
rather than sit in it.

0 months old
Firv* rrctor- Puts objects in
containers then takes them
out. May nnger holes on a
pegboaxd and enjoy toys
with moving parts like
wheels or levers.
Or::: motcr Near the end
of the first year, baby may
begin to pull up on furni-
ture and stand. Learns
how to bend knees and sit
down after standing.

(£) months old
i*!-r r-rr.\)r May hold
crayon and try to scribble.
Intrigued by tiny things.
C • ,:•:: .-o-;or May walk
while holding on to furni-
ture. May let go momen-
tarily and stand without
support. Sits confidently

© months old
~--7>. -z,v Likes to turn
pages, often not one by
one. Fascinated by hinges
and may swing door back
and forth.

© months old
. ' . ;: . T: :•„:?•• Children walk
at about their first birth-
day, although some start
earlier or later. First steps
will be shaky; stumbles,
and an occasional bump,
are very likely.

© months old
Fine motor Points with
index finger. Accurately
picks up small objects with
thumb and index finger.
Gross motor May walk
with feet wide apart, toes
pointing out. Uses arms
for balance when walking.

© months old
Fine motor Holds two or
three objects in one hand.
Turns containers over to
dump contents.
Gross motor May stoop to
pick up toy and carry it
across the room.

© months old
Fine motor Builds small
towers of blocks and then
knocks them down.
Gross motor Climbs stairs
on hands and knees:
descends by crawling and
sliding. Pushes or pulls a
toy while walking.

© months old
Fine motor Puts round peg
into correct hole. Tries to
fit things inside each other.
Gross motor May try to
lack ball but steps on it
instead. Walks sideways
and backwards. Quickens
pace when excited or
being chased.

0 months old
Fine motor Sorts many
shapes and drops them in
matching holes. Takes toy
apart and puts it back
together. Unzips zippers.
Gross motor Keeps feet
closer together when
walking; gait becomes
much smoother. May walk
up stairs with parents.

© months old
Fine motor May stack three
or four blocks. Loves to
inspect new objects and
places. Tries to climb out
of bed. May take off socks
and shoes.
Gross moior Active and
adventuresome through-
out the day. Walks, climbs,

' trots and runs whenever
possible.

© months old
Fine motor Throws ball
overhand instead of
tossing it.
Gross motor May lock ball
without falling or tripping.
Likes to hang from bars
by her hands. May climb
onto an adult-size chair,
pivot around and sit down.
Running may look stiff:
child may have trouble
stopping and maneuvering
corners while running.
Tries to jump with both
feet, but may not get or!
the ground.

© months old
Fine motor May turn pages
one at a time. Enjoys
finger painting and scrib-
bling with big crayons.
Loves to inspect tiny
objects, especially bugs.
Shows hand preference.
Gross motor Looks down
to dodge obstacles while
walking. May walk up
stairs, holding on to rail,
both feet on one step.

© months old
Fine motor May put on
shoes but often on the
wrong foot. Tries to buckle
car seat belt.
Gross motor Alternates
easily between walking
and running, sitting and
standing. Lakes to be
pushed on a swing and
enjoys other playground
activities.

© months old
Fme motor likes to play
with clay. May draw a
crude circle if shown how.
Gross motor Shows greater
coordination in movement.
Often runs rather than
walks. Can seat self at
table and climb into car
seat on own. May throw
ball into a basket.

© months old
Gross motor Moves with
greater efficiency by end
of second year. Child is
sturdier on feet and less
likely to fall. Some tod-
dlers may walk up and
down stairs by themselves
others may feel more
comfortable crawling on
steps. May enjoy dancing
to music and learns
how to move according
to tempo.

© - © m o n t h s old
Fine motor Child learns
to coordinate movements
of his wrist, fingers
and palm. May unscrew
lids, turn knobs, unwrap

Gross motor Constantly on
the move. Loves to be
chased. Enjoys going
down slides, swinging
and running around play-

I grounds. May pedal small
tricycle. Learns to walk on
tiptoe and may be able to
stand on one foot. May
count stairs and jump off
the final step. Jumping in
place still takes great
effort and coordination.

© - © m o n t h s old
Fine motor Learns how to
hold a pencil in writing
position. Loves to draw
with chalk and crayons.
Imitates vertical and hori-
zontal strokes, but may
have difficulty making
a cross with two lines.
May use small scissors
with parent supervision.
Rotates jigsaw pieces and
completes a simple puzzle.
By the age of 3, child will
have enough muscle coor-
dination to play a simple
musical instrument.
Gross motor Walking
becomes more adultlike
with a heel-to-toe gait
likes to try out new types
of movement like gallop-
ing and trotting. May
alternate feet when going
up stairs. Capable of mul-
tiple actions when moving.
May throw a ball while
running or eat ice cream
while walking. Bends over
easily without falling.
Kicks ball in an intended
direction. May hit a base-
ball if it's placed on a
stand. Pedals and steers
a tricycle well.

BY JENNIFER LACH

SOURCES: "THE EARLY CHILDHOOD
YEARS". THE 2 TO 6 YXAA OLD." "THE
SECOND TWELVE MGNTHS OF UtX"
AND 'THE FIRST TWEUT MONTHS OF
LIFT" BY THERESA AND FKANK
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AND YOUNG CHILD" BY STEVES P.
SHELOV, M.D.: "YOUR BABY £- CHILD"
BY PENELOPE LEACH: PARENTS AS
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GROWING CHILD: INFANT R£FL£,\
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BY GEOFFREY COWLEY
ARRY IS A PIXIE-FACED g-YEAR-OLD WHO CANT
vet draw a circle or stack his blocks in a simple
pattern. There is little chance he will ever live
independently. He may never learn to tie his
own shoes. Yet Barry is as chatty and engaging a
person as you could ever hope to meet. He
knows his preschool classmates—and their par-

ents—by name. When he wakes his mom in the morning, he
strokes her cheek and tells her how beautiful she is. Then he
asks her how she slept. Barry has Williams syndrome, a rare
congenital disorder caused by abnormalities on chromo-
some 7. Children with the condition share an array of dis-
tinctive traits, including weak hearts, elfin faces and ex-
tremely low IQs. But they're unusually sociable, and often

display an extraordinary feeling for language. Ask a
Williams child to name an animal, says Dr. Ursula Bellugi of

the Salk Institute's Laboratory 'for Cognitive Neuro-
science, and you may get a fanciful discourse on yaks,

koalas or unicorns.
If we learned language in the same way that we

learn to add, subtract or play cards, children like
Barry would not get much beyond hello and good-
bye. Nor. for that matter, would normal toddlers.

Whether they emerge speaking
English, Spanish, Czech or
Hindi, children all travel the
same road as they learn to
speak and understand words

As anyone who has struggled through college French can attest, pick-
ing up a new language as an adult is as simple as picking up a truck. Yet
virtually every kid in the world succeeds at it—and without conscious
effort. Children attach meanings to sounds long before they shed their
diapers. They launch into grammatical analysis before they can tie

their shoes. And by the age oT 3. most produce sentences as readily as
laughter or tears.

Scholars have bickered for centuries over how kids accomplish this feat, but
most now agree that their brains are wired for the task. Like finches or spar-
rows, which learn to sing as hatchlings or not at all. we're designed to acquire
certain kinds of knowledge at particular stages of development. Children sur-
rounded by words almost always become fluent by 3, whatever their general
intelligence. And people deprived of language as children rarely master it as
adults, no matter how smart they are or how intensively they're trained. As
MIT linguist Steven Pinker observes in his acclaimed 1994 book "The Lan-



;e Explosion
guage Instinct/' "Language is not a cultural artifact that we learn the way we
learn to tell time or how the federal government works. It is a distinct
piece of [our] biological makeup." Whether they emerge speaking
Spanish. Czech or Hindi, kids all acquire language on the same gen- _
eral schedule. And as a growing body of research makes clear, they -*
all travel the same remarkable path.

Sound
THE JOURNEY TOWARD LANGUAGE'' STARTS NOT IX THE
nursery but in the womb, where the fetus is continually bathed
in the sounds of its mother's voice. Babies just 4 days old can
distinguish one language from another. French newborns
suck more vigorously when they hear French spoken than
when they hear Russian — and Russian babies show the oppo-
site preference. At first, they notice only general rhythms and
melodies. But newborns are also sensitive to speech sounds,
and they home in quickly on the ones that matter.

Each of the world's approximately 6.000 languages uses
a different assortment of phonemes, or distinctive

Kids attach meanings to sounds
before they shed their diapers
and analyze grammar by age 3

sounds, to build words. As adults, we have a hard time even hear-
ing phonemes from foreign languages. The French don't notice any
real difference between the th sounds in thick and (hen-and to most
English speakers, the vowel in the French word tu (ee through rounded lips) is
just another oo. Researchers have found that month-old infants register both of
those distinctions and countless others from the world's languages. But at 6
and 10 months, they start to narrow their range. They grow oblivious to for-
eign phonemes while staying attuned to whatever sounds the speakers
around them are using.

Acquiring a set of phonemes is a first step toward language, but
just a baby step. To start decoding speech, you have to recognize
words. And as anvone listening to a foreign conversation quickly dis-
covers, people don't talk one ... word ... at ... a ... time. Real-life lan-
guage-even the melodious "parentese" that parents use with in-
fants—consists mainly of nonstopstreamsofsound. So how do babies
suss out the boundaries? Long before they recognize words, says
Peter Tusczyk. a cognitive scientist at Johns Hopkins University,
they get a feel for how their language uses phonemes to launch ;

syllables. By the time they're 7 months old. American babies "^Mt

are well accustomed to hearing /joined with r (as in tram]

and c with / (as in clam), but they've been spared com-
binations like db. gd. kt. ts and ng. all of which oc-
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cur in other languages. And once they have
an ear for syllables, word boundaries be-
come less mysterious. Ten / groaning I
deadbeats / are / cleaning / a / train on I
blacktop makes acoustic sense in English,
even if you don't know the words. Te /
ngroanin Igdea / dbea I tsare/ cleanii nga/
traino/nbla/cktop isn't an option.

As children start to recognize and play
with syllables, they also pick up on the met-
rical patterns among them. French words
tend to end with a stressed syllable. The ma-
jority of English words — and virtuaHy all of
the momnu^daddy-babydoggie diminutives
that parents heap on children—have the ac-
cented syllable up front. Until they're 6
months old. American babies are no more
responsive to words like bigger than they
are to words like guitar. But Jusczyk has
found that 6- to 10-month-olds develop a

clear bias for words with first-syllable ac-
cents. They suck more vigorously when they
hear such words, regardless of whether
they're read from lists or tucked into
streams of normal speech. The implication
is that children less than a year old hear
speech not as a blur of sound "but as a series
of distinct but meaningless words.

Meaning
BY THEIR FIRST BIRTHDAY, MOST KIDS
start linking words to meanings. Amid their
streams of sweet, melodic gibberish, they
start to name things—ball, cup, bottle, dog-
gie. And even those who don't speak for a
while often gesture to show off their mastery
of the nose, eyes, ears and toes. These may
seem small steps; after all, most 1-year-olds

are surrounded by people who insist on
pointing and naming every ob-

ject in sight. But as Pinker
observes, making the

right connections is a
complicated busi-
ness. How complicat-
ed? Imagine yourself
surrounded by people
speaking a strange lan-
guage. A rabbit runs

by. and someone shouts, "Gavagail" What
does the word mean? "Rabbit" may seem the
obvious inference, but it's just one of count-
less logical alternatives. Gavagai could refer
to that particular creature, or it could have a
range of broader meanings, from "four-
legged plant eater" to "lurry thing in motion."
How do kids get to the right level of general-
ization? Why don't they spend their lives
trying to figure out what words like "rab-
bit" mean?

Because, says Stanford psychologist
Ellen Markman, they come to the game
with innate mental biases. Markman has
shown that instead of testing endless hy-
potheses about each word's meaning, kids
start from three basic assumptions. First,
they figure that labels refer to whole ob-
jects, not parts or qualities. Second, they
expect labels to denote classes of things
(cups, balls, rabbits) rather than individual
items. Third, they assume that anything
with a name can have only one. These as-
sumptions don't always lead directly to the
right inference ("I'm not a noying," Dennis
the Menace once told Mr. Wilson, "I'm a
cowboy"). But they vastly simplify word
learning. In keeping with the "whole ob-
ject" assumption, a child won't consider a
label for "handle" until she has one for
"cup." And thanks to the "one label per ob-

Using innate linguistic software,
kids assume that labels refer
to wholes rather than parts,
and to classes (cups, balls),
not individual items j

y
ject" assumption, a child who has mas-
tered the word cup never assumes that
handle is just another way of saying the
same thing. "In that situation," says Mark-
man, "the child accepts the possibility that
the new word applies to some feature of
the object."

Words accrue slowly at first. But around
the age of 18 months, children's abilities
explode. Most start acquiring new words
at the phenomenal rate of one every
two hours —and for the first time, they
start combining them. Children don't all
reach these milestones on exactly the
same schedule; their development rates
can vary by a year or more, and there's no
evidence that late talkers end up less flu-
ent than early talkers. But by their second
birthdays, most kids have socked away
1.000 to 2.000 words and started tossing
around two-word strings such as "no nap."
"al wet" or "bottle juice."



How to Talk
Tarentese to
Your Child

PEOPLE THE WORLD
over alter their way of
speaking when they ad-

dress infants and toddlers.
The effects of "parentese" .
(originally called "moth-
erese") continue to be hotly
debated, but "a number of
[its] features are likely to fa-
cilitate language learning,"
says linguist Naomi Baron of
The American University.
Among them:

Higher pitch captures a
child's attention. Speaking
more slowly, and with careful
enunciation, makes it easier
for the baby to distinguish in-
dividual words; emphasizing
or repeating one word ("Isn't
that a huuuuuge huge dog-
gie?") also helps.

Short utterances help the
child grasp grammar more
readily than Faulknerian
monologues. Don't abandon
complex sentences entirely,
though: toddlers whose par-
ents use many dependent
clauses ("because..." and
"which...") learn to do so earli-
er than the children of parents
who do not.

Repeating a child's utter-
ances ("That's right! It's a
birdie") assures her she's
been understood. Recasting

Enunciate, repeat new words and don't forget your pronouns

what the child says ("Want
cookie?" "Would you like a
cookie?") expands her reper-
toire. The only aspect of
parentese that may impede
language development: sub-
stituting proper nouns for
pronouns ("Does Billy want
to swing?"). These are tricky
to master (your "you" is my
"I"), and toddlers should be
exposed to them.

Red Flags
Even normal children whose
ears are filled with parentese
may refuse to speak. Some
delays can be harmless, but
those after the age of 3 may
affect how well a child will
read, write and even think.
• 0-3 months Does not turn
when you speak or repeat
sounds like coos,
• 4-6 months Does not re-
spond to "no" or changes in
tone of voice, look around for
sources of sound like a door-
bell, or babble in speechlike

sounds such asp, b and m.
• 7-12 months Does not rec-
ognize words for common
items, turn when you call her
name, imitate speech sounds
or use sounds other than cry-
ing to get your attention.
• 1-2 years Cannot point to
pictures in a book that you
name or understand sim-
ple questions ("Where is
your Teddy?").
• 2-3 years Can't understand
differences in meaning ("up"
vs. "down"), follow two re-
quests ("please pick up the bot-
tle and give it to me"), string to-
gether two or three words or
name common objects.
• 3-4 years Does not answer
simple "who," "what" and
"where" questions. Cannot be
understood by people outside
the family, use four-word sen-
tences or pronounce most
phonemes correctly. If delays
persist until kindergarten,
most pediatricians recom-
mend speech therapy.

Grammar
ONCE KIDS CAN PASTE TWO WORDS TO-
getber; it's not long before they're gen-
erating sentences. Between 24 and 30
months, "no nap" may become "I don't
want nap," and "bottle juice" may blossom
into "I want juice." When kids hit that
stage, their repertoires start expanding
exponentially. Between 30 and 36 months,
most acquire rules for expressing tense
(walk versus walked) and number (house
versus houses), often overextending them
to produce statements like "I bringed
home three mouses." They also start using
"function words"—the somes, woulds,
u-hos. hows and afters that enable us to ask

either "Do you like milk?" or "Would you
like some milk?"

More fundamentally, they discover that
words can have radically different mean-
ings depending on how they re strung to-
gether. Even before children start combin-
ing words on their own, most know the
difference between "Big Bird is tickling
Cookie Monster" and "Cookie Monster is
tickling Big Bird." That awareness marks
the zenith of language development. A
chimp can learn to label things, and a
high-powered computer can process more
information in a minute than any person
could handle in a lifetime. But neither
a chimp nor a mainframe is any match for
a runny-nosed 3-year-old when it comes to

reporting who did what to
whom. When a chimp with a
signboard signals "Me banana
you banana you," chances are
he wants you to give him one.
but the utterance could mean
almost anything. Three-year-
olds don't talk that way. The
reason, most linguists agree.
is that natural selection has
outfitted the human brain
with software for grammati-
cal analysis. As MIT linguist
Noam Chomsky realized more
than 30 years ago, the world's
languages all build sentences
from noun phrases ("The big
dog") and verb phrases ("ate
my homework"). And tod-
dlers who have never heard
of grammar identify them
effortlessly.

To confirm that point, psy-
cholinguists Stephen Crain and
Mineharu Nakayama once in-
vited 3-, 4- and 5-year-olds to
interview a talking "Star Wars"
doll Qabba the Hutt). With a
child at his side, one researcher
would pull out a picture and
suggest asking Jabba about it.
For example: "Ask Jabba if the
boy who is unhappy is watch-
ing Mickey Mouse." You can't
compose the right sentence —
"Is the boy who is unhappy
watching Mickey Mouse?" —
unless you recognize the-boy-
who-is-unhappy as a single
noun phrase. As Chomsky
would have predicted, the kids
got it right every time.

If children's minds were
open to all the possible rela-
tionships among words, they
would never get very far. No
one could memorize 140 mil-
lion sentences, but a kid who
masters 25 common recipes
for a noun phrase can produce

more than that number from scratch. Too
much mental flexibility would confine
children. Pinker observes; "innate con-
straints set them free." Not everyone is
blessed with those constraints. Kids with
a hereditary condition known as Specific
Language Impairment, or SLI, never de-
velop certain aspects of grammar, despite
their normal IQs. But those are rare ex-
ceptions. Most kids are so primed for
grammatical rules that they'll invent them
unnecessary.

Consider hearing adults who take up
American Sign Language so they can share
it with their deaf children. They tend to
fracture phrases and leave verbs unconju-
gated. Yet their kids still become fluent.

N E W S W E E K S P E C I A L I S S U E



^i^ iii ^1^ i ^ ^ 7 îî ^̂ ^̂ ^̂
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grammatical signers. "Children don t need
good teachers to master language," says
Elissa Newport, a cognitive scientist at the
University of Rochester. 'They pick up
whatever rules they can find, and sharpen
and extend them." That, according to Uni-
versity of Hawaii linguist Derek Bicker-
ton, is why the crude pidgins that crop up
in mixed-language communities quickly
evolve into fully grammatical Creoles.

When language lacks a coherent grammar,
children create one.

That's not to say language requires
no nurture. Children raised in complete
silence grow deaf to grammar. "Chel-
sea/' whose correctable hearing problem
went untreated until she was 31, eventual-
ly learned enough words to hold a job in a
vet's office. Yet her expressive powers
have never surpassed those of a chimp

with a signboard. She says things like
"The woman is bus the going" or "I
Wanda be drive come." Fortunately.
Chelsea is a rare exception. Given even a
few words to play with, most kids quickly
take flight. "You" don't need to have left
the Stone Age," Pinker says. "You don't
need to be middle class." All you need to
be is young.

With DONNA FOOTE in Los Angeles

Advise and Consent
There are baby books galore. A guide to the best of the lot.

Eisenberg (left) and Murkoff tell parents 'what to expect'

BY WESTON KOSOVA

T I "HH E SHELVES OF
' E TOany homes groan

I under the weight of
K parenting books.
M .. Some are tru-

ly awiu]—ponderously
written and clumsily or-
ganized. Others offer
little more than what
most parents would
have figured out with-
out much effort. But
the best among them
are more than mere
owner's manuals. Their au-
thors have wisdom and hu-
mor about the inner lives of
children, and a near-telepath-
ic ability to anticipate and
clearly answer even the most
arcane questions. Each gets

ZaZSEBSaSE

there by a slightly different
way, and none covers every-
thing. But any of the books
below will unravel the mys-
tery behind most blooming

rashes, teething bouts
and crying jags.

ii In the beginning,
there was Dr. Benjamin
Spock. Fifty years and
five editions later, his
Baby and Child Care

Clear-eyed (Pocket Books. SJS) is
still one of the most

thorough and clear-eyed of the
guides. In briskly tilled chunks
("Reasons for weaning from
the bottle at one year." "Joint
and growing pain? "I he says
what he thinks and why. then
moves on. He is acainst walk-

SS

ers, in favor of two or three
hours of fresh air each day and
prefers pacifiers over thumb-
sucking. Skeptical of profes-
sional advice givers, he tells
new parents, "Don't be over-
awed by what the experts say.
Don't be afraid to trust your
own common sense." Ironical-
ly, though, he is particularly
good on illnesses and other
questions where common
sense alone won't cut it.

Just as good are the "What
to Expect" books, by Ar-
lene Eisenberg, Heidi E.
Murkoff and Sandee E.
Hathaway (Workman-
Publishing. $12.95). What
to Expect the First Year
and What to Expect the
Toddler Years are or-
ganized chronological- Good Q&A
ly by month—helpful-
ly letting you in on what
the devious little tyke has
in store next. There are ex-
cellent sections on topics
ranging from breast-feeding
to special-needs children,
and a handy chart detailing
common child illnesses (see if
yours can get them all!). What
makes these books stand out
are the long question-and-an-
swer sections. "My baby sud-
denly turned two colors—red-
dish blue on the bottom and
pale on the top. What's wrong
with her*' At one time or an-
other ever>f parent is con-
vinced his kid is breaking
new ground in weirdness. It s
reassuring to learn that
plenty of others have been
there before.

#

Kid-centric

Penelope
Leach's classic,
Your Baby &
Child (Knopf.
$19.95), is by far
the most pleasur-
able to read.
Unlike the oth-
ers. Leach ex-
plains things from the baby's
point of view. This leads her to
reject some of the advice in oth-
er books. Take getting the kid
to sleep. Spock advises letting
him cry it out. Leach finds that
ridiculous. Sending a baby the
message that "it's no good cry-
ing because I'm not going to
come back no matter how sad
you are," she writes, "can only
make him more sure that it is

dangerous to let you go
at all/5 Leach is particu-
larly good on fussy chil-
dren, and coaxing
hunger-strikers to eat.

T. Berry Brazeltons
best seller, Touchpoints
(AddisonWesley.
$14.95), is becoming a

night-stand staple. Don't turn
to this "map of behavioral and
emotional development" when
your kid has the mumps. It isn't
a medical guide. But if you're
going nuts because she won't
stop saying "no" or refuses to
speak to anyone but her imagi-
nary cat, Brazelton can help.
Drawing on his own
pediatric practice and re-
search, he elegantly explains
how children learn to interact
with the people
and things
around them —
and how to tell a
potential prob-
lem from behav-
ior that mav seem ,
odd. but is kc- i ^ - ^ " "
tually normal. A staple

i i
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I Links to Related Web Sites

ISEI
ISEI HOME PAGE | COORDINATING COMMITTEE | MEMBERSHIP DIRECTORY | MEMBERSHIP APPLICATION |
MEMBERS* LISTSERV | UPCOMING CONFERENCES I BOOKS AND ARTICLES | EARLY INTERVENTION RESOURCES |
ISEI PUBLICATIONS

Several links to Web sites related to early intervention are included below. Send suggestions for additions to:
isci@u. washington.edu

• Aspen Publishers—serving the publication needs of health care professionals for over 40 years, including
publication of the interdisciplinary journal, Infants and Young Children. (USA)

• Brookes Publishing Companv-the premier publisher in the early intervention field in the United States with
close ties and affiliations with publishers in numerous countries throughout the world (USA)

• CLAS Institute-Culturally and Linguistically Appropriate Services, Early Childhood Research Institute at
University of Illinois at Urbana-Champaign. (USA)

• The Division for Early Childhood (DEC)-of the Council for Exceptional Children (CEC). (USA)
• Downside Up. L td -A charity dedicated to improving the quality of life for Russian children with Down

syndrome. (Russia)
• Early Childhood Care and Development-Site of The Consultative Group on Early Childhood Care and

Development (USA)
• Early Childhood Research Institute on Measuring Growth and Development—a comprehensive, individualized

measurement system for children with disabilities from birth to eight years of age (USA)
• EIRI-Early Intervention Research Institute at the Center for Persons with Disabilities, Utah State University.

• Eleanor Roosevelt Institute-an independent facility for basic biomedical research in Denver, CO. (USA)
• Frank Porter Graham Child Development Center-This Center, located at the University of North Carolina at

Chapel Hill, is a multidisciplinaiy center for the study of young children and their families. (USA)
• Global Early Intervention Network—to provide a supportive and collaborative community network to facilitate

continuous learning about early intervention. (USA)
• Infants and Young Children - An interdisciplinary journal of special care practices (Aspen Publishers, Inc.)

• The Journal of Early Intervention-published by the International Division for Early Childhood of the Council
for Exceptional Children (USA)

• National Center for Early Development and Learning (NCEDL)--This Center focuses on enhancing the
cognitive, social, and emotional development of children from birth through age eight. (USA)

• New Mexico's Support NETwork for Early Intervention-the Network for Effective Training and Technical
Assistance for New Mexico's Early Intervention programs (USA)

• NICHCY-The National Information Center for Children and Youth with Disabilities (USA)
• The Ontario Association for Infant Development—(Canada)
• Waisman Center Early Intervention Program-This site includes an extensive set of links to policy, research and

programmatic resources. (USA)

• ZERO TO THREE-This site contains two tracks, one for parents and one for professionals. (USA)

Please send any comments or questions to: isei(g.u.washington.edu

http: depts. Washington, edu/isei/lnks. html



oaGo
[ifes year;) £ i r & 3 D cracriSL T



% I
T IS A MOMENT YOU
never forget—the
first time you hold
your baby in your
arms. Who is this
mysterious new per-

son? Before long, you will
know the difference between
a cry of hunger and a cry for
comfort, a genuine grin and
the grimace produced by an
upset stomach. But here's
the amazing part: as much
as you are learning (and at
times it seems like more than
any human could handle),
your baby is learning a thou-
sandfold more. Every lulla-
by, every giggle and peek-
a-boo, triggers a crackling
along his neural pathways,
laving the groundwork for
what could someday be a
love of art or a talent for soc-
cer or a gift for making and
keeping friends.

Cutting-edge science is
confirming what wise par-
ents have always known
instinctively: young children
need lots of time and atten-
tion from the significant
adults in their lives. This
does not mean that parents
have to go out and spend a
small fortune on specially
designed infant-stimulation
toys or flashcards for babies
or any of the other dubious
developmental aids that prey
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Science confirms what wdse parents haveIc^k
on parental insecurities. What it does mean is that
parents should take advantage of their child's natural
curiosity. Babies are learning machines; everything
is interesting to them. Shadows on the sidewalk, the
distant barking of a dog, a voice on the telephone:
these are miracles to an infant. If parents share a
baby's wonder and laughter, children will grow up
feeling that their observa-
tions and responses are
valid and that people lis-
ten to them.

Researchers looking for
new answers to old ques-
tions about the impor-
tance of heredity and
environment have discov-
ered that much of what
makes a person unique is
the result of experiences
in the first three years of
life. New technology, such
as positron emission
tomography (PET) imag-
ing of the brain, has pro-
vided hard data on the
importance of these
years. Simple activities,
like cuddling and rocking

Even at 9 months, babies are learning machines

a baby, stimulate growth. The long-term effects of in-
adequate nurturing can be devastating. In profoundly
deprived children—for example, orphans left to lan-
guish in an institutional nursery—-critical areas of
the brain remain undeveloped. Psychologists say
that language development begins early, as well.

The building blocks are games like peek-a-boo, which
teach babies about face-to-face communication, and
the seemingly incomprehensible babble known as
parentese. the beginning of verbal interaction. The
first years also shape a child's personality. Although
some characteristics, such as a tendency toward shy-
ness, maybe genetically determined, studies have

shown that babies who
are hugged often and feel
loved and cared for are
much more likely to grow
up confident and opti-
mistic. In other words,
genetics provides the raw
material; life molds the
spirit and the soul.

Studies have also
shown that family con-
nections are at the core
of a child's social devel-
opment. Despite wide-
spread reports about the
demise of the extended
family, a new NEWSWEEK

Poll of parents of chil-
dren under 4 showed
that grandparents and
in-laws still play a huge

role in child rearing. The vast majority of parents sur-
veyed said they turned to their own parents or other
family members when they needed advice rather than
books, videos or classes. Fifty-nine percent said that
grandparents were "very" involved in their child's
life. Traditional values also seem to be alive and

© What Matters Most: A NEWSWEEK Poll
Lc our poll on this and the following pages, we asked parents of
kias under 4 about their goals and worries for the future, how
they discipline their kids and how they view their own families.

Which of the follow-
ing is your most
important goat as
a parent?
48 ̂ t Malong sure
he she grows up to
be a moral person
38-: Making sure
he she is happy

9% Making sure
he/she does well in

4% Making sure
he/she makes friends
and gets along well
with others
1% Making sure he/
she is good at sports

Do you worry about
the following when
you think about your
child's future?
54% He/she will be
kidnapped or the
victim of a violent

52% You won't be

able to afford
his/her college costs
51% He/she will
have a serious
accident or illness
41% He/she
will be a victim of
sexual abuse

36% You won't have
enough money to
buy him/her the
things he/she needs
35% You won't be
able to find or

afford good health
care for him/her
29% He/she wont
grow up to share
your values
22% He/she will
develop a learning
disability
22% You won't be
able to find or afford
good day care

14% He/she will
have trouble making
friends at school

Where do you turn
for advice and
guidance about how
to raise your child?
87% Your child's fa-
ther/mother
69% Your mother or
mother-in-law
66% Doctors,
nurses and other
health professionals

52% Other family
members or
relatives
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>) known: kids need lots of time and attention
healthy. Nearly half (48 percent) of the parents said
that making sure that their child grew up to be a
moral person was their most important goal.

New attention to the early years presents a chal-
lenge for parents, educators and policymakers. Ac-
cording to the landmark 1994 Carnegie Corporation
study "Starting Points " only half of infants and tod-
dlers are routinely read to
by their parents. The ef-
fects are serious: teachers
report that more than a
third of kindergartners
are not ready to learn
when they arrive at
school. Day care is anoth-
er pressing issue. Fifty-
six percent of mothers
of children under 4 are
in the work force, yet
there are no national
child-care standards. As a
result, too many children
spend their days in unsafe
facilities under the super-
vision of inadequately
trained caregivers. Nearly
a quarter of families with
children under 3 live in

Toddlers who feel loved grow up confident and optimistic

poverty. Most of these are families headed by single
parents (usually the mother) without access to regular
health care or other social services.

According to the NEWSWEEK Poll, more than half
of the parents surveyed said they did not believe
that the policies of government and business were

supportive of families with very young children. But
can leaders and legislators break out of their old ways
of thinking and be as innovative as the scientists?
There are some hopeful signs. In the absence of a
clear national mandate, states and municipalities
have started their own initiatives. Generally, the goal
is to help children by reaching out to the whole family,

including parents and of-
ten grandparents. Some
states target specific
groups—at-risk children
or teen parents, for ex-
ample—and offer such
services as home visits
by nurses., or parenting
classes. Schools can also
take advantage of the
research. In the last few-
years, many districts
have cut art and music
classes even though
studying these subjects
can help children learn in
other areas. Art and mu-
sic are not just luxuries,
as financially strapped
school administrators
sometimes claim.

There are more than 15 million American children
under the age of 4. A child born this year will gradu-
ate from high school in 2015 and college in 2019.
Think of these infants and toddlers as the architects
of the 21st century. They are heading toward that
future now, one baby step at a time. •

47% Books about
parenting
4196 Magazines
about parenting
36% Religious lead-
ers like priests, min-
isters or rabbis
34% Friends or
neighbors
23% Babysitters
or other child-care
workers

19% Television
shows or videos

Asked of parents
with children 1 to 3
years old: How often
do you use the fol-
lowing disciplinary
methods when your
child misbehaves?
Explaining why
behavior is not ap-
propriate:
73% often
16% sometimes
4% hardly ever
7% never

Giving a timeout —
that is. making child
take a break from
whatever activity
he/she is involved in:
35% often
56% sometimes
12% hardly ever
1796 never
Taking away a toy

27% often
42% sometimes

16% hardly ever

15% never

Yelling at child:

10% often

31% sometimes

38% hardly ever

21% never

Spanking child:

7% often

24% sometimes

36% hardly ever

32% never

Compared with your
own father/mother,
how do you think you
rate as a parent?

46% the same

27% better

21% much better

4% worse

Are the policies of
government and
businesses generally
supportive of
families with very
young children?
55% Not suppor-

39% Supportive

FOR THIS NEWSWEEK POLL. PRINCETON SURVEY RESEARCH
ASSOCIATES INTERVIEWED 506 PARENTS BETWEEN THE ACES
OF lS AND 44 WITH CHILDREN O-3 YEARS OLD #22 MOTHERS
AND 1S4 FATHERS) BY TELEPHONE FEB. 25-MARCH 2. 1997- THE
MARGIN OF ERROR IS * / - 5 PERCENTAGE POINTS. THE
KFWSUTEK POLL C 1997 BY NEWSWEEK. INC.
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F I R S T STEPS
Scientists now understand in greater detail than ever before the various anatomical and

neurological changes that allow children to develop motor and sensory abilities. The new

research findings are calling into question the very idea of developmental milestones.

Look
,Here



EL1ANA, 14 MONTHS OLD, REFUSES TO WALK. SHE
has never attempted to stand alone, much less
take a step. The other four children in her play
group, however, have all earned the right to be
called toddler: they started staggering on two feet
right around their first birthdays. Even Eliana's
friend Rachel, not yet 10 months old, has taken a
few precarious steps. But Eliana is seemingly

Come

oblivious to her playmates' advanced locomotion.
A demon crawler, she is still perfectly content to
navigate her Washington, D.C., house on hands
and knees. Her parents, of course, are certain that
they have the first health}' kid in human history
who will never learn to wralk.

They shouldn't worry. And not only because
the annals of child development are replete with
stories of "late walkers" or "delayed talkers." Re-
generations, anxious new parents have sat up
nights comparing their child's accomplishments
with the all-important "milestones" mapped out
by pediatricians and development researchers.
Babies sit up at 6 months, for instance; they blurt
out "ma-ma" and "da-da" by 9 months, and start
walking at a year. But scientists now understand
in more detail than ever before how motor and
sensory skills develop. The new findings call into
question the very idea of developmental mile-
stones and suggest that it is not meaningful to

By Pat Wingert & Anne Underwood
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use the labels "early" and "late" when it
comes to a baby's accomplishments. That
isn't to say broad guidelines are useless.
Parents should be concerned if. say, their
10-month-old can't sit up by himself. But
the best evidence now shows that each
young brain forms the neuronal and muscu-
lar connections required for sitting and
crawling, walking and talking, at its own
pace. There is no prize for finishing first —
and. in most cases, no need to panic just be-
cause your tot isn't keeping up with the jun-
ior Joneses.

Considering how cruelly uncoordinated
humans are at birth, it's a wonder babies
learn to walk at all. A newborn has virtual-
ly no control over his limbs. Except for the
most primitive reflexes, like sucking and
grasping, he cannot will his arms or legs in
any direction. These reflexes originate in
the brain stem, the only part of the brain
that is fully functional at birth. But be-
tween the fourth and seventh months, as
the cortex of the brain develops, these re-
flexes become inhibited. After a while, the
primitive reflexes seem to disappear alto-
gether, allowing an increasingly sophisti-
cated progression of motor skills to take
their place.

Papa, don't push: Violin prodigy Yeou-
ChengMa (left) 'traded my childhood'

f ** RADLING A NEWBORN,
M said playwright Sebas-
I . tian Barry in "The
^K^J Steward of Christen-

dom." is like "holding a three-
pound bag of loose corn": the
baby has about as much motor
control as the sack of kernels
and is equally incapable of any
intentional movement. Yet to
many parents it seems like only

Before that can happen, the brain must
learn to deliver precise commands to the
muscles. And for that, neurons must be
myelinated. A white, fatty substance that
coats nerve cells like the plastic insulation
on telephone wires, myelin keeps electrical
signals traveling along a neuron rather than
leaking out and dissipating. Myelin also
prevents "cross talk," in which the electri-
cal signal in one neuron interferes with that
of a nearby one: thanks to myelin, a nerve
impulse telling the right hand to reach up
and scratch the nose doesn't accidentally
move the left foot instead. At the same time
that nerves are being myelinated, the rapid-
ly maturing brain is forming and pruning
synapses (junctions between neurons), cre-
ating well-organized networks out of a
chaotic jumble of billions of nerve cells. It
will be two years before all of a child's
nerves are fully myelinated.

Sensory skills at birth are just as rudi-
mentary. Newborns can usually distinguish
between faces and other objects—and they
can recognize their parents' voices even in
the womb. A newborn can focus on objects
no farther than 13 inches away, about the
distance to his mother's face when he's bot-
tle- or breast-feeding. He can track slow-
moving objects, but loses them if they are
more than 18 inches away. For the first few
weeks, this is all the vision he needs—and
about all his brain can handle. From there,
vision improves gradually. By the seventh
month, he has developed binocular vision,
the ability to see in three dimensions. But it
will take seven to nine years before he can
score 20-20 on an eye chart.

As her neuromuscular and sensory sys-
tems mature, a baby at last gains some con-
trol over her wayward body by the age of 1 or

IM\

P*
2 months. Placed on her stomach, she'll
struggle to hoist her bowling ball of a head
from the floor. Not long after that she will
bring her chest off the ground. It makes intu-
itive sense that children develop control
over their heads first. Without a steady visu-
al field, they cannot develop hand-eye coor-
dination and balance, both of which are pre-
requisites for crawling and walking. At 3 or
so months, the baby will prop herself up on
her forearms. She'll get control of her upper
arms before her lower arms, her wrists be-
fore her fingers, her legs before her feet.

little Artists and Athletes
Fine and gross motor skills may not forecast the future
an instant between
this period of almost
comic uncoordination
and the moment their
teenage violinist mas-
ters the precise fin-

gering required for rapid arpeg-
gios, or their adolescent jock
musters all the coordination in
her quadriceps to nail the triple
jump. How much do these later
feats owe to early-childhood
practice and precocity?

The development of fine and
gross motor skills proceeds in-
dependently. Although they re-
quire the same physical founda-

tions —formation of brain
synapses, myelination of nerves
(main story)—the two skills
proceed in fits and starts. If a
baby is putting lots of effort into
gross motor skills one week, he
won't be working much on fine
motor skills. And every new
move has to be repeated over
and over to strengthen neural
circuits that wind from the
brain's thinking areas into the
motor cortex and out to nerves
that move muscles. But how
quickly a child acquires motor
skills is hardly a harbinger of
achievement "How earlv a

baby walks has little to do with
future athletic ability," says
Laurie Walther Nathanson, au-
thor of "The Portable Pediatri-
cian for Parents."

Yet stories abound of how
athletic greatness was fore-

| shadowed by childhood flair.
I Olympic soccer gold medalist
I Mia Hamm says she "began
| kicking a ball at the age of 2."

She lived in Italy and copied
the older kids in the park. And
the story of how Tiger Woods
swung his first golf club at 10
months has taken on the status
of legend. Whether such preco-

i
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All of this is good practice for the next big
step: rolling over, which a baby usually
masters at anywhere from 2 to 6 months.
To get it right, she must develop the ability
to rotate her spine, something she's pre-
pared herself to do with all the kicking and
flopping over she's been doing since her
earliest days. Eventually she shifts her
weight so far to one side that momentum
takes her completely over. The first few
rolls are usually accidents. But by now she
has enough control to repeat actions she
likes. Much to her delight—and her par-

ents'—she can soon flip at will. Using mus-
cles repeatedly gives them the strength and
elasticity known as "muscle tone/' which is
as important as the development of the
nervous system in producing intentional
movement.

With muscles and coordination working
in concert, babies can start working up
to more demanding skills, like sitting up
and crawling. This requires much more
strength and balance than the relatively
simple movements they've done up until
now. Once they get the hang of it, typically

by 7 or 8 months, it's usually not long be-
fore they're tipping forward on all.fours for
a little crawling practice. Most kids start
out by rocking back and forth on their arms
and legs. Eventually, they learn to put
enough weight on one side that they free up
one arm, then the other. Some never quite
master the traditional crawl. They scoot
along on their bottoms or drag their bellies
across the floor using only their arms. "It's
all part of baby problem solving," says Es-
ther Thelen, professor of psychology at In-
diana University. The point isn't to crawl
for its own sake, "but to get someplace."
About 15 percent of kids skip crawling alto-
gether and move right on to walking.
"Rather than go through gross motor devel-
opment in some specific sequence," says
Johns Hopkins neurodevelopmental re-
searcher Bruce Shapiro, toddlers often
"reach for their functional threshold" ~
even if that means skipping milestones. In
the case of early walkers, he says, "by the
time the muscle tone comes in, they're
ready to stand up."

T
cious moments set Hamm and
Woods on the road to stardom
is debatable, but there is no
question that down the road
there is a "too late." No world-
champion skater or golfer took
up the sport after 12. And in his
1996 book "Why Michael
Couldn't Hit," neurologist
Harold Klawans of Rush Med-
ical College in Chicago de-
scribe? how, at 31, basketball
megastar Jordan couldn't retool
his visual-motor synapses
enough to whack a curve ball.
"The brain has to learn how to
recognize the spin and speed
and direction of the [pitched]
ball,'" explains Klawans, "and
then to swing the bat at just the
right speed and in precisely the
proper location." If the brain's
visual and motor neurons are

not trained between the ages of
2 and 11 to do that, by adult-
hood the neurons are simply
not "plastic" enough to be
rewired for the job.

If parents want to raise a
prodigy, the best they can do is
make experiences available to
the child. Kids who get to han-
dle paintbrushes and Prince
racquets early on figure out that
art and tennis are considered
cool in the household, for in-
stance. But sometimes it is not
the obvious experiences that
sculpt excellence: Walter Pay-
ton, one of the NFL's greatest
running backs, took ballet as a
child. Still, physical skill is only
one ingredient in artistic or ath-
letic achievement; the rest is
mental. Olympic swimmer Amy
van Dyken says, "You can't

teach mental toughness. You
can teach concentration, but the
child won't be happy if that's
not what the kid wants to do/'

Ambitious parents might heed
the case of Yeou-Cheng Ma. She
started the violin at 2%and, tu-
tored by her father, won youth-
competitions galore. Then
younger brother Yo-Yo, who took
up the cello at 43i eclipsed her.
Yeou-Cheng suffered a break-
down at 15 over the loss of a solo
career. Now a pediatrician, she
doesn't hate music—she also
runs New York's Children's Or-
chestra. But Ma has little pa-
tience with parents who push
their children. "The job of a child
is to play," she says. "I traded my
childhood for my left hand."

ANNE UNDERWOOD
and PETER PLAGEKS

J H E PHYSICAL AND CONCEP-
^tual leap to walking can hap-

pen anywhere from 10 to 17
months. Why such a long
span? It's a feat of balance
and coordination that the
brains and bodies of some

children simply need longer to master. "It
takes everything, including the big toe,"
says John Hopkins pediatrician Paul lip-
kin. To prepare for the big step, most kids
spend a few months "cruising" from one
_ _ _ _ piece of furniture to the next,

before shoving off from the cof-
fee table and taking those first
drunken steps.

What makes this elegant suc-
cession of skills all the more
impressive is that otherwise
helpless babies do so much of it
completely on their own.
"Blind children learn to walk/'
says Harold Klawans. a neurol-
ogist at Chicago's Rush Med-
ical College. "They're not imi-
tating anyone. The nervous
system acquires that skill all by
itself, as the body develops the
anatomical and physiological
sophistication to perform these
tasks." Children are motivated
by an irrepressible desire to
reach beyond themselves. Sure,
some get there a little quicker
than others; but five years
down the road you won't be
able to tell which ones they
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FPG is one of the nation's oldest multidisciplinary centers for the study of
young children and their families. Research and education activities focus on
child development and health, especially factors that may put children at risk
for developmental problems.
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October 2000 Highlights

Doctoral Training in Early Intervention and Family
Support
Ph.D. Programs
Frank Porter Graham Child Development Center is pleased to announce the
launch of a new web site for the Doctoral Training Program in Early
Intervention and Family Support. The training program is ope...[More Info]

The Carolina Fragile X Project
A new web site describes the Carolina Fragile X Project, which studies
children with fragile X syndrome (the leading inherited cause of mental
retardation). The web site is to increase public aware...[More Info]

More Training Opportunities - Short Courses
Assessing Environments with the ECERS-R and ITERS
The Short Course: Assessing Environments with the ECERS-R and ITERS,
October 23-25, is full. Follow this link for more training opportunities on the
Harms-Clifford-Cryer environment rating scales...,[More Info]

Field Techniques in Educational Research
Coursework Info - Distance Learning
The class will focus on case study and qualitative methodology. Data
collection methods will include: observation protocols, focus groups,
document reviews, structured interviews, and f...[More Info]

Walking the Walk
Promoting Diversity in Early Childhood Intervention
The demographics of young children in the U.S. are changing dramatically.
By the year 2005, children and adolescents of color will make up as much as
40% of the U.S. youth population. Large numbers of...[More Info]

LEEP - The Literacy Environment Enrichment Program
A new literacy training project for early childhood teachers and supervisors is
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Rating Scales Project U-STARS Teachers Achieve New Heights
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SACER5 Friday Center on the University of North ...[More Info)
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Journal publication in collaboration with

Infants and Young Children-Editorial Statement

The International Society on Early Intervention (ISEI) has established a collaboration with the journal,
INFANTS AND YOUNG CHILDREN (IYC - http://www.aspenpublishers.com/pQiyc.htmn. Published by Aspen in
the United States, IYC is the premier interdisciplinary journal providing timely reviews and descriptions of
research, training, program development, practices, and policy issues in the field of early childhood
intervention. A separate section of IYC will be devoted to international issues under the auspices of ISEI. ISEI
members are invited to consider submitting articles for this peer-reviewed journal. Descriptions of new
models, the influence of policy changes and socio-political issues on early intervention in various countries,
summaries of the status of early intervention practices in particular countries or regions of the world, or
reports of training or research collaborations with an international focus would certainly be of interest. Strictly
empirical studies should be submitted to other peer-reviewed journals.

For additional information, please contact:

Michael 1 Guralnick. Ph.D/
ISEI Editor

ISEI Section of Infants and Young Children
International Society on Early Intervention

CHDD/P.O. Box 357920
University of Washington
Seattle, Washington 98195-7920
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Monographs of the International Society on Early Intervention-
Editorial Statement

BACK TO ISEI PUBLICATIONS PAGE

The Monograph Series published under the auspices of the International Society on Early Intervention is intended to
provide researchers, clinicians, and policy-makers with a forum for presenting information and ideas on early
interventions of interest to an international audience. The range of topics that can be considered is extensive, including
reports of programmatic research, timely reviews of important areas, advances in early intervention practices, policy
statements with international implications, and innovative training techniques or approaches. When multiple
contributors are involved, an Issue Editor will be identified to work with the Editor-in-Chief For co-authored issues, a
Lead Author must be identified

Potential Issue Editors or Lead Authors should contact the Editor-in-Chief to discuss the appropriateness of the
submission for the Monograph Series and to further develop the topic. Submissions should be no longer that 160
manuscript pages, all inclusive (80 printed pages). All submissions will undergo a peer review process utilizing
Editorial Advisory Board members from the International Society on Early Intervention and ad hoc reviewers.

Submissions must have relevance to an international audience; including authors representing different countries is
encouraged. For submissionsfocusing on a single country, the implications of the work for other countries should be
established. In the latter case, solicitation of commentaries from representatives from other countries should be
considered.

For additional information, please contact:

Michael J. Guralnick Ph.D.
Editor-in-Chief
Monographs of the International Society on Early Intervention
P.O. Box 357920
University of Washington
Seattle, Washington 98195-7920
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RESEARCH SHOWS CHILDHOOD INTERVENTION MAKES A DIFFERENCE

Over 50 years of research on children with many types of disabilities
receiving a range of specialized services in many different settings has
produced evidence that early intervention can: (1) ameliorate, and in
some cases, prevent developmental problems; (2) result in fewer children
being retained in later grades; (3) reduce educational costs to school
programs; and (4) improve the quality of parent, child, and family
relationships. Much of what we know about early intervention
effectiveness is drawn from this diverse historical base of information.

More recently, researchers have begun asking a more rigorous and
differentiated question: For whom and under what conditions is early
childhood intervention most effective? This more sophisticated question
focuses on the effects of various interventions for specific groups of
children relative to the type of program they received. Data from
well-controlled research studies indicate that young children with
disabilities (e.g., Down syndrome, autism, cerebral palsy, sensory
impairments), and those who evidence biological (e.g., low birth weight,
premature) and environmental risk factors make significant gains on both
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appropriate services. The involvement of their parents in reinforcing
critical skills in natural contexts is an important factor associated
with the magnitude of the child's progress (Guralnick, 1989).

In addition to encouraging parent involvement it has been found that the
most effective interventions are those that also:

(1) occur early in the childfs life,

(2) operate from a more structured and systematic instructional base,

(3) prescriptively address each child's assessed needs, and

(4) include normally developing children as models.

Programs with these characteristics produce the most reliable,
significant, and stable results in child and family functioning
(DeStefano, Howe, Horn, & Smith, 1991; Hanson & Lynch, 1989; McDonnell &
Hardman, 1988).

THE "BEST PROGRAM" DEPENDS UPON THE SPECIFIC NEEDS OF THE CHILD
Conceptually, the fields of early childhood and early childhood special
education promote the incorporation of instructional goals and curriculum
content into normally occurring routines in the home, preschool, daycare
center, and kindergarten settings (Bredekamp, 1987; Rainforth &
Salisbury, 1988). Recognizing that children with special needs require
efficient, effective, and functional instruction directed at achieving
socially and educationally valid outcomes (Carta, Schwartz, Atwater, &
McConnell, 1991), it is important that practitioners identify the nature
of each child's needs and the extent to which accommodations and supports
will be necessary for each child to be successful. Instructional
arrangements, curriculum content, and instructional procedures can and
should be varied to coincide with the intensity of each child's learning
needs. Such accommodations increase the likelihood that children with
special needs can be included in a vast array of typical classroom
activities,
While many state and local agencies are still grappling with the issue of
what kind of service delivery models they will endorse, it is clear that
the special education and related services needs of young children with
identified or at-risk conditions can be appropriately met in settings
that include normally developing children (e.g., daycare, typical
preschools, Head Start, regular classrooms) (Guralnick, 1990; Hanson &
Hanline, 1989; Templeman, Fredericks, & Udell, 1989). Integrated settings
have, in fact, been found to produce higher proportions, rates, and
levels of social, cognitive, and linguistic skills in children with
disabilities than segregated settings (Brinker, 1985; Guralnick, 1990).

GENERAL PRINCIPLES TO HELP GUIDE THE SELECTION OF PRACTICES
Five general principles can be used to guide the selection of effective
practices: least restrictive environment, family-centered services,
transdisciplinary service delivery, inclusion of both empirical and
value-driven practices, and inclusion of both developmental^ and
individually appropriate practices.
1. Least Restrictive And Most Natural Environment

Individuals with Disabilities Education Act (PL 99-457) states that
children should be placed in the least restrictive environment or the
most natural setting. This is not simply a placement issue, however; the
method of providing services, regardless of setting, should allow for
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disability might place on a child's and family's ability to lead an
ordinary existence, good services should promote the potential for
"normal" rather than "disabled" routines by providing fun environments
that stimulate children's initiations, choices, and engagement with the
social and material ecology. Programs should focus on preparing children
for the next, less restrictive, environment.

2. Family-Centered Services

A second principle is that service delivery models should (a) recognize
that the child is part of a family unit; (b) be responsive to the
family's priorities, concerns, and needs; and (c) allow the family to
participate in early intervention with their child as much as they desire
(Bailey, McWilliam, & Winton, 1992). Services that previously might have
been geared almost exclusively toward children must have the flexibility,
expertise, and resources to meet the needs of other members of the family
as those needs relate to the child's development (Public Law 99-457). It
is strongly recommended that service providers give families choices in
the nature of services; match the level of intensity of services desired
by the family; and provide center-based services close to where families

3. Transdisciplinary Service Delivery

One model for increasing the opportunity for family members to make
meaningful decisions and participate in early intervention is
transdisciplinary service delivery (Raver, 1991). This model involves
team members sharing roles: each specialist helps other members to
acquire skills related to the specialist's area of expertise. This
requires both role release (accepting that others can do what the
specialist was trained specifically to do) and role acceptance (accepting
that one's job can include more than what one was specifically trained to
do). Transdisciplinary service delivery encourages a whole-child and
whole-family approach, allows for the efficient use of the primary
interventionist (i.e., the child and family do not always need to see
many different specialists), and fosters skill development in everyone.

4. Inclusion of Both Empirically and Value-Driven Practices

Empirical research has shown that practices should include such features
as adultchildren ratios that maximize safety, health, and promotion of
identified goals: barrier-free environments; and environments that
promote high levels of engagement. Practices guided by values include
having someone available to speak the family's preferred language; basing
communication with family members upon principles of mutual respect,
caring, and sensitivity; making environments safe and clean; employing
clinic-based services only when they are identified as the least
restrictive option; and giving opportunities for the family to have
access to medical decision-makers.

5. Inclusion of Both Developmental!1/ and Individually Appropriate
Practice

"Developmental^ appropriate practice" (DAP) refers to educational
methods that promote children's self-initiated learning (Bredekamp, 1987)
with emphasis on individualization of services in response to children's
characteristics, preferences, interests, abilities, and health status and
curricula that are unbiased and nondiscriminatory around issues of
disability, sex, race, religion, and ethnic/cultural origin.
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The reality of today's society is that any child, on a given day, may be
a child with special needs. Recognizing this fact, it is important that
local preschool and early education programs tailor curriculum and
instructional practices to fit the diversity represented in their
classrooms. Adapting the "standard" to fit those who may not fall within
expected margins is a strategy necessary for effective teaching and
learning and one that enhances the likelihood that children will feel and
be successful.
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In research and evaluation, a sample of subjects typically receives some form of programmatic treatment then outcome
scores for these students are compared with outcome scores of a control or comparison group. Lewis and McGurk (1972)
point out some of the implicit assumptions when this design is applied to programs for infants and toddlers: 1) "infant
intelligence is a general unitary capacity," 2) "mental development can be enhanced by enriching the infant's experience
in a few specific areas," and 3) infant scales can "reflect any improvement in competence that results from a specific
enrichment experience." The traditional control group-comparison group design adopts the viewpoint that frequency
and nature of observable cognitive activities increase at a steady rate as a result of the growth process.

The contrasting viewpoint is that infants and toddlers are going though a period of rapid, non-linear growth and change
along many interwoven lines of development (Homer, 1980). Accordingly, different levels and kinds of cognitive
development would be presented by different individuals during different stages of development, short-term consistency
of individual traits would be low, traits measured during infancy would have low correlations with later skills, broad
programmatic treatment effects will be small, and a different research and evaluation paradigm is needed.

This digest examines these contrasting assumptions. We start by examining the short and long term consistency of test
scores. We then relate this consistency to the literature on the cognitive development of infants and toddlers. We then
identify gains associated with some particularly effective programs for infants and toddlers and the statistical
implications of those gains. We end with a set of recommendations for the design of research and evaluation studies.

SHORT TERM CONSISTENCY

Different types of reliability estimates are used to estimate the contributions of different sources of measurement error.
Inter-rater reliability coefficients provide estimates of errors due to inconsistencies in judgment between raters.
Estimates of internal consistency (Cronbach's alpha, Kuder Richardson formula 20 and 21) account for error due to
content sampling, usually the largest single component of measurement error when testing older children and adults. Of
primary interest with infants and toddlers is test-retest reliability which measures the consistency of the trait for groups
of individuals,

Test-retest reliability tends to be quite low when scales are administered to infants. As the child gets older, test-retest
reliabilities tend to improve. Werner and Bayley (1966) summarized studies examining the test-retest reliability of
various infant measures and noted wide variations in scale scores. One study, for example, found 1 day test-retest
reliabilities on the Buher Baby tests to range from .40 to .96 depending on the age of the infants. Another study found 2
day test-retest reliabilities on the Linfert-Hierholzer scales for 1-2- and 3-month-olds to be -.24, .44 and .69 respectively.
Homer (1980) found 4-10 day test-retest reliabilities on the Bayley for 9 month old females, 9 month old males, 15
month old females and 15 month old males to be .42, .67, .96, and .76 respectively, Werner and Bayley (1966) found the
percentage of agreement across two administrations of the Bayley to 8-month-olds varied from 41% to 95% with a mean
of 76%. With 9- and 16-month~olds, Homer (1980) found slightly higher consistencies on the same items, with means
of 85% for both age groups.
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Thus, test-retest reliability is extremely low for infants and increases moderately for toddlers. The lack of test-retest
reliability is consistent with the view of the child going through non-linear growth. It is inconsistent with the notion that
the cognitive activity in infants increases at a steady rate as a result of growth.

LONG TERM CONSISTENCY

The classic studies of mental growth in normal infants and toddlers show inconsistent and unpredictable growth rates of
these observable skills and traits. Bayley, for example, reported correlations between -.04 and .09 between scores during
the first 3 months of life and scores at 18 to 36 months. Looking at race and gender with a sizeable sample, Goffeney,
Henderson and Butler (1971) later found virtual no correlation between 8 month and 7 year measures. Escalona and
Moriarty (1961) found virtually no correlation between 20 month and 6 to 9 year scores.

"The findings of these early studies of mental growth of infants has been repeated sufficiently often so that it is now well
established that test scores earned in tlie first year or two have relatively little predictive validity" (Bayley, 1970).
Comprehensive reviews of the literature by Stott and Ball (1965), and Thomas (1970) fully support Bayley's view and
draw the same conclusion. There are notable exceptions, however. Many developmental inventories are excellent
screening devices capable of identifying students with permanent cognitive disabilities.

EARLY CHILDHOOD DEVELOPMENT

Bayley (1958) outlines the skills and behaviors that we can observe during the first years. In the early months of life, we
can only observe variations in sensory-motor coordination and simple adaptive responses. These adaptive responses
develop into rudimentary forms of interpersonal communication in the form of gestures, vocalizations, and basic
emotional responses. Then we have language gradually developing. At first, language is tied to the immediate and
concrete; later, it becomes more symbolic. The child begins to abstract and generalize his experience.

Through factor analysis, Bayley (1955) identified three distinct kinds of intellectual behaviors: sensory motor which is
dominant during the first year, persistence which tends to be dominant during the second and third year, and a general
intelligence which is dominant at age 4 and the only operating factor after age 6. This third, general intelligence factor
of Bayley appears to be the stable intelligence factor discussed by Binet and Cyril Burt

The important consideration for research and evaluation is that there is no continuity across these three developmental
stages. Rather, infants and toddlers develop a composite of skills that are not necessarily covariant. Scores obtained
when a child is in one stage of development will be uncorrelated to scores obtained when the child is in different stage.

STATISTICAL IMPLICATIONS

We now turn to a key statistical consideration of the control group-comparison group model. Are our statistical tools
powerful enough to detect differences when they do exist?

The power of a statistical test refers to the probability that it will lead to the rejection of a null hypothesis given that
there is indeed a difference in the population (Cohen, (1988). Power depends on three parameters: the significance
criterion, the reliability of the sample results, and the effect size. The significance level is usually set at a~.O5 or .01.
The reliability of the sample results is a function of sample size and the reliability of the chosen measure. The effect size
is the degree to which the phenomenon exists and is typically expressed as the standardized difference between group
means. Given sample size, alpha level, and expected effect size, we can compute the probably of finding a significant
difference in our samples.

Critical in the analysis of power is the expected effect size. How much of an effect can we expect of quality early
intervention programs? Ottenbacher (1992), examined 237 effect sizes from 59 such studies. Applegate (1986)
conducted a meta-analysis of 114 effect sizes from thirteen studies. One large Head Start evaluation (ACYF, 1983)
coded 71 studies to look at 148 comparisons and 449 effect sizes. Depending on the age and the variables being
considered, the typical effect size for infants and toddlers appears to be about .25 standard deviations.
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With an effect size of .25, an alpha of .05, and a sample size of 100 subjects per group, the power of a t-test is .35. That
is, there is only a 35% chance of finding an existing significant difference. If we take into account that many of the
measures only have a reliability coefficient of .7, the odds of finding a significant difference drop to 28%.

Thus, the researcher or evaluator is not likely to find significant differences even when they do exist. Further, in light of
the lack of long term consistency, significant differences are of little practical value.

RECOMMENDATIONS

We fully concur with Lewis and McGurk (1972) who wrote in their classic Science article that infant development
scales "are unsuitable instruments for assessing the effects of specific intervention programs" (p 1176) and that "the
success of specific intervention programs must be assessed according to specific criteria related to the content of the
program'1 (pi 177).

Few early childhood programs seek to improve overall intelligence or to hasten the general cognitive development of
infants and toddlers. Rather most programs seek to provide interventions for specific identified needs, either for the
family or child or both. The typical early childhood program can be accurately viewed as a collection of individually
tailored programs. Thus, the individual intended outcomes should be identified and the program's success gauged
against whether those outcomes are worthwhile and whether they were attained.

The measures used to describe the development of program participants should not be accepted at face value. They are
not necessarily reliable or valid for specific programs. Do the measures assess the relevant outcomes? Were they
developed and normed on a population similar to that being served? If not, then a local item analysis and perhaps test
recaiibration is needed

In lieu of control-comparison group hypothesis testing, we advocate the use of case studies, the computation of effect
sizes, and the examination of growth curves. Case studies can provide rich data to help policy makers and researchers
understand interventions. Effect sizes help gauge the relative contributions of the intervention. Growth curves can help
identify trends and control for some error.
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Core Concepts of Development

From Neurons to Neighborhoods:
The Science of Early Childhood Development

• Human development is shaped by a dynamic and continuous interaction
between biology and experience.

• Culture influences every aspect of human development and is reflected in
childrearing beliefs and practices designed to promote healthy adaptation.

# The growth of self-regulation is a cornerstone of early childhood
development that cuts across all domains of behavior.

* Children are active participants in their own development, reflecting the
intrinsic human drive to explore and master one's environment.

# Human relationship's and the effect of relationships on relationships, are the
building blocks of healthy human development.

• The broad range of individual differences among children often makes it
difficult to distinguish typical variations and maturational delays from
transient disorders and persistent impairments.

• The development of young children unfolds along individual development
pathways whose trajectories are characterized by continuities and
discontinuities, as well as by a series of significant transitions.

• The development of young children is shaped by the ongoing; interplay
among sources of vulnerability and sources of resilience.

• The timing of early experiences can matter, but, more often than not, the
developing child remains vulnerable to risks and open to protective
influences throughout the early years of life and into adulthood.

• The course of development can be altered in early childhood effective
interventions that change the balance between risk and protection, thereby
shifting the odds in favor of more adaptive outcomes.
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Core Concept # 1

From Neurons to Neighborhoods:
The Science of Early Childhood Dwelopment

Human development is shaped by a dynamic and continuous interaction between
biology and experience. Early pioneers in the field of child study approached the
complexity of human development by devising simple models and testing them.
Some, such as Arnold Gesell (1925, 1929), believed that the emergence of skills is
driven primarily by genes. Others, such as John B. Watson (1928), believed that all
behaviors are determined by the environment. These early models reflected a
mechanistic conceptualization of development that was derived from the physical
sciences. Over time, it became increasingly clear that humans do not behave like
machines (neither the prewired nor the programmable type), and children began to
be viewed through the lens of modern biology, rather than that of classical physics
or chemistry. Consequently, human development is now described in interactive
terms (i.e., "dynamic"), reflecting the essential characteristic of a living organism.
Virtually all contemporary researchers agree that the development of children is a
highly complex process that is influenced by the interplay of nature and nurture.
The influence of nurture consists of the multiple nested contexts in which children
are reared, which include their home, extended family, child care settings,
community, and society, each of which is embedded in the values, beliefs, and
practices of a given culture. The influence of nature is deeply affected by these
environments and, in turn, shapes how children respond to their experiences. In
simple terms, children affect their environments at the same time that their
environments are affecting them. Moreover, no two children share the same
environment, and no environment is experienced in exactly the same way by two
different children. Two youngsters living in the same home influence each other
and are affected by the other members of the family in unique ways. If one child is
active and aggressive and the other is passive and subdued, each will elicit different
responses from the parents - and each will be influenced differently by the
behavior of the other.

These concepts reflect what Sameroff and Chandler (1975) characterized as the
transaction^ nature of the developmental process and what Bronfenbrenner (1979)
described as the ecology of human development (also see Horowitz, 1999). This
transactional-^cological model of development provides a useful framework that
moves far beyond the misleading and tired old rmture-nurture debate. It helps
people think in more sophisticated ways about the complex determinants of
successful adaptation and health as well as those of maladaptation and disorder. It
offers insights into how the same behavioral disposition may be adaptive in one
context and not in another. It also fits well with what scientists are learning about
the dynamic nature of the development of the brain.

Children vary in their behavioral style. Some are high-strung and some are laid-
back; some are agile and some are clumsy. Children are raised in a wide variety of
social circumstances and cultural contexts. Some conditions are secure and others
are unstable; some encourage competition and others promote cooperation.
Behaviors that are highly adaptive in one society (e.g., competitiveness among
preschoolers in the United States) may not be so in another (e.g., individual
assertiveness among preschoolers in Japan). Different childrearing environments
promote distinctive patterns of skill development in some children and not in others
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Core Concept # 2

From Neurons to Neighborhoods:
The Science of Early Childhood Development

Culture influences every aspect of human development and is reflected in
childrearing beliefs and practices designed to promote healthy adaptation. The
influence of culture on the rearing of children is fundamental and encompasses
values, aspirations, expectations, and practices. Understanding this realm of
influence is central to efforts to understand the nature of early experience, what
shapes it, and how young children and the culture they share jointly influence each
other over the course of development. The effects of culture on child development
are pervasive. It prescribes how and when babies are fed, as well as where and with
whom they sleep. It affects the customary response to an infant's crying and a
toddler's temper tantrums. It sets the rules for discipline and expectations for
developmental attainments. It affects what parents worry about and when they
begin to become concerned It influences how illness is treated and disability is
perceived It approves certain arrangements for child care and disapproves others.
In short, culture provides a virtual how-to manual for rearing children and
establishes role expectations for mothers, fathers, grandparents, older siblings,
extended family members, and friends.

Given the magnitude of its influence on the daily experiences of children, the
relative disregard for cultural influences in traditional child development research
is striking. The literature on typical development is based overwhelmingly on
studies of middle-class children of European-American ancestry, often involving
samples drawn from university communities. In contrast, much of the research on
children of color has focused on the impacts of poverty, drawing its samples from
homogeneous communities in high-risk urban environments. Moreover, relatively
little is known about the impacts of racism and other forms of systematic
discrimination on early childhood development, independent of the adverse effects
of low maternal education and socioeconomic status. Consequently, knowledge of
the full range of environmental influences on young children and their relation to
typical variations during early childhood is highly skewed and incomplete.
Similarly, the ability to disentangle the confounding impacts of economic hardship
and minority group status is severely compromised (Garcia Coll and Magnuson,

The influence of cultural context on early childhood development is widely
acknowledged The empirical literature in this area, however, is underdeveloped
This weakness in the knowledge base is particularly problematic in view of the
increasing racial and ethnic diversity of the population of the United States. In
short, the basic concept is compelling, the database is thin, and the imperative for
extensive research is clear.
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(e.g., some may reinforce active, physical performance while others encourage
quiet, artistic expression).

At every level of analysis, from neurons to neighborhoods, genetic and
environmental effects operate in both directions (Gottlieb, 1992). On one hand the
gene-environment interactions of the earliest years set an important initial course
for all of the adaptive variations that follow. On the other hand, this early trajectory
is by no means chiseled in stone. The considerable degree of developmental
plasticity that characterizes an immature organism is embodied in the capacity of
its cells to adapt in very specific ways, in both the short and the long run, to
changing demands. Neurons grow new axons, sprout new dendrites. form new
synapses, and modify the strength of some established connections while
eliminating others selectively over time. The impacts of varied experiences are also
reflected in observed differences in the brain's blood supply, its cellular (glial)
support systems, its intercellular insulation (myelin), the neurochemicals that it
produces, and the specific receptors that recognize each individual substance.
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Core Concept # 3

From Neurons to Neighborhoods:
The Science of Early Childhood Development

A l i « . U . M • • f* I

The growth of self-regulation is a cornerstone of early childhood development that
cuts across all domains of behavior. Regulation is a fundamental property of all
living organisms. It includes physiological and behavioral regulations that sustain
life (e.g., maintenance of body temperature and conversion of food into energy), as
well as those that influence complex behaviors (e.g., the capacity to pay attention,
express feelings, and control impulses). Regulatory processes modulate a wide
variety of functions to keep them within adaptive ranges. The simultaneous
operation of these multiple systems at different levels of organization is an essential
feature of human development.

A broad rallge of everyday experiences in early childhood are subject to regulation.
In addition, for some children, atypical stresses can overwhelm their baseline
regulatory capacities. Experience with manageable challenges (e.g., briefly having
to wait to be fed or soothed) promotes healthy regulatory abilities. Repeated
exposure to stresses that are overwhelming (e.g., severe malnutrition, chronic
abuse) may result in significant maladaptation or disorder. Individual differences in
regulatory capacities are rooted in both biological endowment and life experience.
For example, the underlying neurobiology of irritability and poor attention may be
affected by neuTotransmitters in the central nervous system that are determined by
either genetics or a chaotic environment. More commonly, regulatory dispositions
involve the interplay between both endowment and experience.

As children mature, their capacity to exert their own autonomous control over key
regulatory functions is essential. Advances in motor skills make it possible for
preschoolers to feed themselves when they are hungry and put on a sweater when
they are cold. Cognitive and emotional maturation signals a greater ability to delay
gratification, to sit still to read a book, and to cope with the stresses of separation or
loss. Thus, development may be viewed as an increasing capacity for self-
regulation, not so much in the specifics of individual behaviors but in the child's
ability to function more independently in personal and social contexts (Bronson,
2000; Kopp, 2000; Sameroff, 1939; Sroufe and Waters, 1977). The behaviors
children use to regulate themselves and their environments change in meaning as
they get older. What is considered typical and adaptive at one age may not
necessarily be viewed in a comparable fashion at another age. Crying, for example,
is an early regulatory behavior that in infancy sends important signals to
caregivers, yet it may become a sign of social immaturity if it is used repeatedly to
express frustration in middle childhood Adaptive behaviors also can have costs,
such as the hyper-vigilance needed to survive in a physically dangerous
environment. Finally, the socialization process and meaning of some regulatory
behaviors, such as physical aggression and delayed gratification, differ across
cultures. Consequently, adaptations essential to survival in one context may be
maladaptive in another.

The influence of cultural context on early childhood development is widely
acknowledged. The empirical literature in this area, however, is underdeveloped
This weakness in the knowledge base is particularly problematic in view of the
increasing racial and ethnic diversify of the population of the United States. In
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short, the basic concept is compelling, the database is thin, and the imperative for
extensive research is clear.
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Core Concept # 4

From Neurons to Neighborhoods:
The Science of Early Childhood Development

Children are active participants in their own development, reflecting the intrinsic
human drive to explore and master one's environment. The inborn drive to master
the environment is a basic feature of human development throughout the life cycle
(White, 1959), as we illustrate throughout Part II of this volume. Shortly after birth,
children begin to learn about the world through their remarkable capacities to
create their own knowledge from early experience. This inborn thrust is facilitated
by the extent to which their environments provide opportunities and supports for
growth. Parents and the general public wonder about which experiences are
necessary for healthy development to unfold Must these experiences be costly? Do
they require expensive educational toys and early access to computers? The simple
answer to such questions is generally "no." Given the drive of young children to
master their world, most developmentalists agree that the full range of early
childhood competencies can be achieved in typical, everyday environments. A
cabinet with pots and pans, for example, seems to serve the same purpose as a
fancy, "made for baby" musical instrument.

An extensive body of multidisciplinary research supports the notion of powerful
inborn tendencies toward mastery that are apparent in earliest infancy. Piaget
(1952) labeled this characteristic cognitive assimilation and considered it to be a
basic fact of life. Others have called it mastery motivation (e.g., MacTurk and
Morgan, 1995), emphasizing the experience of pleasure in performing newly
acquired behaviors and skills. Fraiberg pointed out that this developmental thrust
enhances efforts to direct development along positive pathways, commenting, "it's
a little bit like having God on your side" (Fraiberg et al., 1980, p, 53). Reviewing
previous research on early development, Emde (1990) specified aspects of this
developmental thrust and proposed that they act as key ingredients for behavioral
interventions throughout the life span. In this regard, all forms of early childhood
intervention are most effective when they counteract obstacles to growth and
promote the expression of a child's natural drive toward mastery.
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Core Concept # 5

From Neurons to Neighborhoods:
The Science of Early Childhood Development

Human relationships, and the effects of relationships on relationships, are the
building blocks of healthy development. From the moment of conception to the
finality of death, intimate and caring relationships are the fundamental mediators
of successful human adaptation. Those that are created in the earliest years are
believed to differ from later relationships in that they are formative and constitute a
basic structure within which all meaningful development unfolds. Because many of
the regulatory systems that are essential for infant survival and emotional
organization require consistent caregiving attention, it has been said (perhaps too
dramatically) that without the caregiver-infant relationship, there would be no
infant (Winnicott, 1965). The essential features of healthy, growth-promoting
relationships in early childhood are best embodied in the concepts of contingency
and reciprocity. That is to say, when young children and their caregivers are tuned
in to each other, and when caregivers can read the child's emotional cues and
respond appropriately to his or her needs in a timely fashion, their interactions tend
to be successful and the relationship is likely to support healthy development in
multiple domains, including communication, cognition, social-emotional
competence, and moral understanding (Brazelton et al., 1974; Emde, 1980; Stern,

Developmental or behavioral disturbances in infants and toddlers are embedded in
disturbances of the caregiver-infant relationship (Ainsworth, 1973; Bowlby, 1973;
SamerofFand Emde, 1989). Because babies depend for their survival on the care of
adults, it is difficult, if not impossible, to consider their problems independent from
their relationships with their primary caregivers. For example, a young child may
be difficult to soothe, but whether this characteristic expresses itself as a disorder
that requires therapeutic attention will depend on the way it affects and is handled
by the child's primary caregivers. Some adults may view such behavior as
overwhelmingly negative ("he is spoiled selfish, and unreasonable"), whereas
others may see it as a positive trait ("she knows her own mind and won't settle for
less than what she wants"). Most successful interventions, whether they are
primarily preventive or therapeutic, are based on facilitating that relationship and
helping both the child and the caregiver learn to adapt successfully to each other's
individuality.

Return to Core Concepts page
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Core Concept # 6

From Neurons to Neighborhoods:
The Science of Early Childhood Development

The broad range of individual differences among young children often makes it
difficult to distinguish normal variations and maturational delays from transient
disorders and persistent impairments. Developmental competencies vary
significantly across a wide range of individual differences, and the rank ordering of
children according to their abilities changes over time. Within this broad
continuum, it often can be difficult to make clear distinctions among individual
differences within a normative or typical range (e.g., variations in communication
skills), transient delays related to maturational lags (e.g., speech articulation
errors), and diagnosed developmental disabilities (e.g., true disorders of language
or cognition), especially in the early childhood years. A related issue is the fact that
so many defining symptoms for disorders are also nonspecific indications that
something is not quite right. This applies to depression, inattention, overactivity,
and anxiety—all of which can be displayed by a child who has a fever or is overly
tired, as well as by a child with a specific disorder. In part, these difficulties are
related to the limitations of existing developmental measures. To a large extent,
however, diagnostic dilemmas are inherent in the complex and unpredictable
nature of early childhood development (Boyce, 1996).

All children have built-in capacities to attain developmental goals in multiple ways
and under varying conditions. This is illustrated in the phenomenon of alternative
developmental pathways, which provides a useful model for understanding the
distinctive competencies that children develop in diverse cultural contexts, as well
as the different family patterns of interaction that promote their unfolding (Erikson,
1950; Pumariega and Cross, 1997).

The concept of alternative developmental pathways offers a framework for viewing
individual differences, maturational delays, and actual disabilities as part of a
unified continuum that applies to the development of all children. The early child-
caregiver relationship, for example, can be stressed by either biological or
environmental threats, yet the processes governing trie relationship are organized in
a comparable manner, even for children with significant impairments or for those
whose development is at very high risk (Cicchetti and Beeghly, 1990; Sameroff and
Emde, 1989). Similarly, all developmental transitions are susceptible to the adverse
impacts of a wide range of risk factors that can produce a sense of elevated
uncertainty, regardless of the nature of the child or the caregiving context (Wishart,
1993). Ultimately, such patterns are understood best when they are viewed as
variations within a common developmental framework. Children born with
significant biological impairments (e.g., blindness, deafness, severe motor deficits)
also attain a range of basic abilities, such as representational thinking and language
competence, in ways different from those experienced by children without such
limitations. Greater understanding of these alternative pathways can provide
guidance for interventionists in their attempts to facilitate the adaptive development
of young children with a wide variety of special needs, as well as in their efforts to
extend constructive support to their parents (Decarie, 1969; Fraiberg, 1977;
Gleitman, 1986).
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Core Concept # 7

From Neurons to Neighborhoods:
The Science of Early Childhood Development

The development of children unfolds along individual pathways whose trajectories
are characterized by continuities and discontinuities, as well as by a series of
significant transitions. The process of development is essentially a process of
change. In some cases (e.g., increasing memory functions), that change appears to
be gradual, cumulative, and continuous. In other cases (e.g., the beginning of
expressive language and self-awareness in the second year), the gains are so far-
reaching that they represent a qualitative discontinuity from what has come before
(Brim and Kagan, 1980; Rutter and Rutter, 1993). Such transformations are often
referred to as developmental transitions. These transitional phases, which may be
either smooth or characterized by stress and turmoil, have been viewed as
important periods of psychological reorganization that provide useful opportunities
for intervention (Brazelton, 1992). Developmental transitions occur throughout the
life span, but in the early childhood years they are more frequent and involve
profound psychobiological changes.

A developmental transition can be thought of as a time when change is pervasive
and enduring, and when it involves a major reorientation in how a child relates to
the environment. It is a time when the emotional communication between children
and caregivers is particularly significant (Emde, 1998), Developmental transitions
are periods of psychological disequilibrium that reflect elements of both the stage
that is being completed and the stage that is about to begin. The intense negativism
of toddlers, who are attempting to reconcile strong feelings of attachment to their
parents and a powerful drive for personal autonomy, is a familiar example of this
complex phenomenon.

Return to Core Concepts page
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Core Concept # 8

From Neurons to Neighborhoods:
The Science of Early Childhood Development

Human development is shaped by the ongoing interplay among sources of
vulnerability and sources of resilience. Individual developmental pathways
throughout the life cycle are influenced by interactions among risk factors that
increase the probability of a poor outcome and protective factors that increase the
probability of a positive outcome (Garmezy et aL, 1984; Rutter, 2000; Werner,
2000). Risk factors may be found within the individual (e.g., a temperamental
difficulty, a chromosomal abnormality) or the environment (e.g., poverty, family
violence). Protective factors also may be constitutional (e.g., good health, physical
attractiveness) or environmental (e.g., loving parents, a strong social network). The
cumulative burden of multiple risk factors is associated with greater developmental
vulnerability; the cumulative buffer of multiple protective factors is associated with
greater developmental resilience. Sameroff, Seifer, Barocas, Zax, and Greenspan
(1987) have demonstrated that the total number of risk factors in a child's life is a
better predictor of IQ scores than the specific nature of those factors. The double
burden of both biological and environmental risk produces an unusually high level
of vulnerability (Escalona, 1982; Parker etal., 1988; Shonkoff, 1982).

Some developmental pathways follow trajectories or patterns that are deeply
ingrained and thus less amenable to influences that may deflect them in a positive
or negative direction. Others are highly susceptible to such risks and protective
influences. Waddington (1966) compared these pathways to the valleys and ridges
that are formed by a ball rolling downhill. The further the ball rolls along a given
path, the deeper are the valleys and the steeper are the ridges. Developmental
characteristics that are embedded in deeply chiseled trajectories (e.g., basic motor
capacities, such as crawling and walking) are less amenable to environmental
modification and are described as canalized Other trajectories have valleys that are
more shallow or ridges that are less steep, which leave them more susceptible to
change (e.g., basic self-care skills, early literacy). Ultimately, the extent to which
any existing pathway can be modified or redirected is determined by both biological
and environmental influences. The child's own expectations, and those of the
significant people in his or her life, often play an important role in maintaining or
changing direction. These concepts are especially pertinent to the literature
reviewed in Part III regarding the contexts for early development.
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Core Concept # 9

From Neurons to Neighborhoods:
The Science of Early Childhood Development

The timing of early experiences can matter, but, more often than not, the
developing child remains vulnerable to risks and open to protective influences
throughout the early years of life and into adulthood. Human adaptation derives
from both the rapid consolidation of essential capacities and lifelong flexibility to
adjust to changing circumstances (see Chapter 8). Efforts to understand which
aspects of development become set early on and which remain open to change have
been shaped by notions of critical and sensitive periods, as well as by a growing
research literature on the malleability or plasticity of the human organism.

The concepts of both critical and sensitive periods refer to unique episodes in
development when specific structures or functions become especially susceptible to
the influence of particular experiences (Bomstein, 1989; Thompson, in press(a)).
Although critical periods have been well described for several behaviors in a variety
of animal species (e.g., imprinting in newborn geese), the term "sensitive period" is
preferred when studying humans because it implies less rigidity in the nature and
timing of the required experiences, as well as less inevitability in its developmental
outcome (Immelmann and Suomi, 1982). Current knowledge suggests that,
although developmental progress in some domains may be relatively more
amenable to facilitation or vulnerable to harm during certain periods in comparison
to others (see, for example, the discussion of institutionalization in Chapter 9 and
of family income in Chapter 10), advances can occur at virtually any age.

The concept of developmental plasticity refers to the capacity of the brain to
reorganize its structure or function, generally in response to a specific event or
perturbation. Although it is determined fundamentally by genetic modification,
plasticity often comes about as a result of a change in the environment (see
Chapters 2 and 8) Times of developmental transition, which are often
characterized by major alterations in person-environment relationships, provide
important opportunities for understanding this critical adaptive phenomenon.
Neurodevelopmental plasticity varies inversely with maturation. That is to say,
there is more multipotentiality (i.e., greater capacity for alternative developmental
adaptations) in the early childhood period than in the later years.
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Core Concept # 10

From Neurons to Neighborhoods:
The Science of Early Childhood Development

The course of development can be altered in early childhood by effective
interventions that change the balance between risk and protection, thereby shifting
the odds in favor of more adaptive outcomes. Although the desire to learn, grow,
and "become" is inherent in the biology of early* childhood it is also a characteristic
that is open to modification based on individual experience. When the environment
supports a child's emerging sense of agency (i.e., the feeling of being able to
influence events and thus having an impact on one's own life), his or her
motivation to act on the world flourishes. When experience fails to support (or
punishes) such action, a child's motivation diminishes, shifts, or finds problematic
outlets. Early environments that facilitate competence and a sense of personal
efficacy are^more likely to foster children who do well. When opportunities for
agency are limited, psychological growth is more likely to be compromised A wide
variety of early intervention policies and programs have been designed to create
growth-promoting environments for young children whose development is
threatened by biological vulnerability or adverse life circumstances (see Chapter
13). Different models employ varying combinations of strategies focused on
providing direct experiences for the child, influencing the behaviors of the child's
primary caregivers and/or working directly on the child-caregiver relationship. The
basic objective underlying all interventions in the early childhood years is to
increase the probability of a more favorable developmental trajectory for each child
This is accomplished by attempting to identify and mitigate the influence of
existing risk factors, as well as to identify and enhance the buffering capacity of
available protective factors. This often occurs in the context of specific therapeutic
or educational services. Individual goals are determined in terms of each child's
and family's baseline status in conjunction with an assessment of the extent to
which relevant risk and protective factors are susceptible to change. In the final
analysis, early childhood intervention is viewed most appropriately as an
individualized strategy designed to increase the probability of a desired outcome,
and not as a developmental panacea for all children under all circumstances. It is
the art of the possible, based on the science of early childhood development.
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A Bundle of Emotions
Whether by smiling or screaming, crying or cuddling, babies find ways early on to tell
us how they feel. Good behavior comes along later. What to watch and listen for:

©
All babies cry, and usually for good reason. Before
they learn to talk, crying is one way to express
their needs and send out signals of distress. Exam-
ples of three typical cries, and their differences in
volume, pitch and rhythm:

PITCH IN CYCLES PER SECOND

Grumble

timma w r IULTIT mm
0 1 2 3 4 5 6 7 6 9 10 11 12 13 14 15

TIME IN SECONDS

Pain A cry of pain or distress usually begins with an
inward gasp followed by a long, rising shriek. There
is a long pause until the next painful scream. Soothe
the baby by rocking or with music.

Basic A basic cry rises and falls rhythmically, broken
up with a breath and a pause. The child may cry this
way when demanding food or attention.

Grumble A grumble cry is the first attempt at commu-
nication. It has a lower pitch and volume, often
sounding whimpery and whiny. It is a signal that the
child may be getting restless. Move the child to a dif-
ferent environment and provide new stimulation.

0-2 months old

O month old
T^n-vior Alert to stimuli
like loud sounds and
bright patterns. Quiets to
holding or cuddling.
; Tie-action Child may rec-
ognize parent's voice or
make eye-to-eye contact.
r::r. Spend special time
with siblings who may feel
abandoned or jealous.

©Toys and Games for Curious Tots
Children love playtime, especially when parents or siblings join in the fun. Look
for educational toys and games that encourage development:

1-3 months old Mobiles, unbreakable mir-
rors and activity centers attached to crib,
rattles, stuffed toys with black and white
patterns, music boxes, large colorful rings.

4-6 months old Beach balls, chunky brace-
lets, building blocks, squeaky toys, paper
streamers, books made of cloth or vinyl.
playing peekaboo or come-and-get-me
with others.

7-9 months old Stuffed animals, balls,
nesting cylinders, pop-up toys, large dolls
and puppets, bath toys, performing "so
big" or pat-a-cake.

10-12 months old Push-and-pull toys like
miniature cars, ordinary household objects
like empty egg cartons and large spoons,
stacked rings on a spindle, playing simple
ball games.

13-15 months old Toy telephones, acrobat-
ics, pushing a carriage or toy horse, play-
ing with cups and clothespins.

16-18 months old Sandbox, simple musical

instruments like a drum or tambourine,
large colored beads, jack-in-the-boxes,
blowing bubbles.

19-21 months old Rocking horse, toys to
take apart and fit back together, small rub-
ber balls, digging toys, large crayons,
kiddie cars, water games, easy jigsaw
puzzles, making mud pies, playing tag or
hide-and-seek.

22-24 months old Kiddie lawn mowers
and kitchen sets for make-believe play,
modeling clay, construction sets, action
toys like trains, telephones, dump trucks
and fire engines, old magazines, baskets,
tubes and containers with lids.
2-3 years Beginner tricycle, mini-trampo-
line, roller skates or Rollerblades, dolls
and accessories like strollers and baby
bottles, dress-up clothes, coloring books,
easel, crayons and markers, music, kiddie
cassette player, swing sets, books, finger
paint, mini basketball hoop, woodworking
bench, kiddie swimming pool.

Q months old
Emotions Cries to show
distress or pain, coos
when happy or excited.
Tips If leaving child with a
sitter, choose someone
both you and the baby
know, like a grandparent
or close friend. Keep a
list of emergency num-
bers handy.

3-8 months old

0 months old
Behavior Smiles often to
others or while sleeping,
interaction May cry differ-
ently when mother leaves
the room than with other
people. Begins to sort out
who's who in his life. May
prefer certain people.

O months old
Behavior Laughs while
playing and may cry if
playtime is interrupted.
May still act passively,
taking in whatever toy or
face comes near,
rmotions Shows curiosity
when inspecting rattle and
dependency when wanting
to be held. Moods may
change rapidly.
Interaction Tries to get
parent's attention by bang-
ing rattle or crying.

0 months old
Behavior Child may be-
come more assertive as he
learns to reach for objects.
Emotions Shows anger
when someone tries to
take away his toy. May be-
gin to handle stresses bet-
ter because of maturing
nervous system.
Tip: Set clear rules if sib-
ling tries to hurt baby
Give child responsibilities
as big brother or sister.

0 months old
Interactior: May fear
strangers. Responds posi-
tively to other children.
Tics When baby repeated-
ly puts an object in his
mouth that he should not,
gently pull bis arm away,
say no and distract with
another activity

O months old
Behavior May test parents'
authority by refusing to
follow their directions.
Err.oticiss Shows humor
and laughs at funny ex-
pressions or positions,
interaction May give famil-
iar people hugs and kisses.
May raise his arms to be
picked up,

0 months old
Behavior Smiles at, pats or
even kisses his mirror im-
age. May distinguish be-
tween baby and image.
Interaction May reject be-
ing alone or confined in a
crib or playpen. May fear
being separated from par-
ents as he learns to crawl.
Buries head in parent's
shoulder when meeting
new people.
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#Gk''Oie& en Friends
A baby's first friends are his parents, and inter-
action with them prepares the child for future
relationships in larger social circles:

AGE IN YEARS

^°-

y:%:
^,.

Many organizations offer advice on parenting and
child development. Check with your public school
for local groups. A few notable programs:

Home Instruction Pro-
gram for Preschool
Youngsters (HIPPY USA):
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212-67S-3500

MELD (Minnesota Early
Learning Design):
G12-332-T563
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9-16 months oU

O months old
Interaction May perform
tricks like "so big" and
peekaboo for familiar peo-
ple. May repeat act if ap-
plauded. Near the end of
the first year, child may
learn to assess moods and
imitate them. If baby
sees someone crying, he
may cry too.

O months old
Emotions Shows twinges of
jealousy May cry or
whimper when sibling is
at center of attention,
interaction Starts to be-
come aware of social ap-
proval and disapproval.

d ) months old
Behavior May use a securi-
ty blanket for comfort in
strange places.
Interaction May assert
himself among siblings.
Likes to imitate gestures
and sounds.

© months old
Tips Try not to fuss when
leaving child at home. Al-
low time for him to adjust
to sitter. Distract baby

. with another activity and
give a quick good-night
kiss. Crying will pro-bably
stop after parents depart.

Parents as Teachers
National Center:
314-432-4330
Birth To Three:
S00-680-7SSS
Family Resources:
800-641-4546

© months old

Behavior Laughs when
chased. May become more
demanding and seek con-
stant attention.
Emotions After the first
year, personality begins to
emerge. May be an explor-
er, a tease, a showoff.

© months old
Behavior Child may turn
more aggressive as she
learns to walk. May throw
objects in anger.
Interaction May enjoy
playing alone, but stil
likes to act for an audience
(toy chart, above left).
Tips Time to baby-proof
your house.

0 months old
Emotions May communi-
cate feelings with a clear
intent or purpose.
Interaction By midyear,
some babies may recog-
nize when familiar people
are missing. May offer
toys to others but will
quickly want them back.

0 months old
Behavior Instead of using
words, child flings arms or
moves away to say no.
Interaction May hit par-
ents in anger.

17-24 months oM

© months old
interaction May respond
correctly to what parents
say. If scolded, child cries;
if praised, she smiles.
Tips Some toddlers shy
away from others. Give
child time to adapt to
new situations and hold
her hand.

0 months old
Behavior Frustration may
trigger tantrums. At this
age, child acts on impulse
due to limited understand-
ing of good and bad. rules
and warnings.
Interaction Communicates
desire for closeness by
plopping on parent's lap.
Still has no sense of shar-
ing with others.

0 months old
Behavior Enjoys getting
out of the house and ex-
ploring new environments.
Interaction Some children
will play among others in
a group. May engage in
parallel play.
Tips Praise will motivate
child to obey the simple
rules set. Give precedence
to rules that keep her safe,
as well as ones that pro-
hibit hitting and kicking.

© months old

Behavior During pretend
play, child acts out what
happens around her.
Emotions May tear
thunder, lightning, big ani-
mals and the dark. Install
night light if sleep is con-
sistently disrupted.
Interaction Slowly warms
to a new babysitter, but
may still cling to mother
around people she was
comfortable with earlier.

0 months old
Emotions May sympathize
with other people or rec-
ognize their feelings. Ex-
presses love for parents by
hugging and smiling.
Interaction Still possessive
of toys but may give
up objects that belong to
someone else.

© months old
interaction Cooperates
with others. Language de-
velopment facilitates com-
munication. Engages in
parallel play with toddlers,
often back to back.
Tips To build self-reliance,
encourage child to sepa-
rate from parents for short
periods of time.

© months old
Emotions May fear rejec-
tion and become frustrat-
ed with new activities.
Interaction May be willing
to play alone. Likes to fol-
low siblings and imitate
their actions.
Tips Try to give siblings
some privacy and desig-
nate a special time to
spend with them.

© - © m o n t h s old
Behavior Sees the world
almost exclusively
through his needs. As-
sumes everyone thinks
and acts like him. May
throw tantrum when an-
gry or frustrated.
Emotions May have fre-
quent mood swings. May
pout or feel guilty when
scolded. Learns how to
express sadness or stress.
Interaction May pull away
from familiar children or
adults. Siblings take on a
greater role in daily hie.
May enjoy play groups;
the concept of "friend"
evolves.
Tips Do not give child an
audience during a tirade.
Try not to scream back or
dwell on the tantrum after
it's finished.

©-©months old
Behavior Toddler slowly
begins to realize what's
acceptable and what's not.
May find it difficult to
concentrate on new tasks.
Interaction Child may be
conscious of being a mem-
ber of a family. May show
pity or sympathy to famil-
iar people. Sharing par-
ent's attention with sib-
lings can be dfficult. In-
sists on being at the
center of play and may
dislike sharing limelight
with peers. May be ready
for nursery school, which
can create separation anx-
iety. In nursery school,
child learns to follow
rules, to cooperate with
others and to spend a few
hours away from home.

G) months old Tips Encourage child to
Behavior May become act responsibly by setting
manipulative and bossy. limits on dangerous or an-
Learns rules through trial tisocial behavior. Time-
and error. outs may help defuse an-
Hmotions Able to explain ger. Be consistent with
feelings and desires using rules. Praise child when
gestures and simple he plays well with others,
phrases. Trusts adults. BY JENNIFER LACH
Interaction Plays well with
olderchildren.'Mavhand ,ouacE,rTHE^HucH,LD,,ooD
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October 12,2000

My name is Lori J Berzonski
4815 Josephine Dr
Gibsonia, PA 15044
(412)492-0627
Mom to Andrew J Berzonski age 3

To whom it may concern.

I am writing this letter in regards to the proposal of changing the terminology to "Mentally Disabled" As a mother
of a physically handicapped child I have a great deal to say; even though my son is out of the El system. For one
thing, my son is NOT "Mentally Disabled". He has Cerebral Palsy and Hydrocephalus with a Ventricular
Peritoneal shunt. He has Right Hemiplegia which resulted from a stroke in utero. He is physically delayed.
He needs/needed physical, occupational, speech and developmental (for behavior and social /emotional) therapy.
Since my son is not "Mentally Disabled" he would not get the services he needs/needed, or better yet deserved if
the new terminology were to be implemented.
If the children with no "Mental Disability" have other issues they would be affected and treated unfairly. My son
had been evaluated in the beginning of Nov. but did not receive services until Jan. (but that is a different story)
Had this proposal been in effect back then, my son would probably still not be walking and would be way behind in
all areas. This correlates in with another phrase "As soon as possible" Whose "as soon as possible" does that refer
to? The person in supervision, adminstration, government, someone whom has never seen the child, or the child
and his/her family? "As soon as posssible" is another impediment. Immediately would be a more valuable, more
appreciated, engaging and knowing no confines phrase.
The wording change will only make loopholes. What if a child who has a "Mental Disability" ic.Down syndrome,
gets evaluated for services but she/he tests higher than the "standards" then what.... the child does not receive
services? Not Fair. Here is a situation.. My son, has CP and Hydro, my girlfriends daughter has D.S. My son has
no "Mental Disability" but my girlfriends daughter has the label of mental retardation because of the DS dx.. My
son is so much farther behind in physical, occupational, speech and social/emotional than my friends daughter.
Therefor neither one of the kids get any therapy. They are about equal on their cognitive level. My son has a
cognitive delay, not because he has a "Mental Disability", but because he has no form of verbal communication,
and limited use of sign.
This whole proposed change APPALLS me as a mother. I WOULD MQIwant and DO NOT want my son to have
a label that is going to diminish his rights to services needed. Nor do I want him to go through school or life with a
label that does not fit true to him. I also do not think it is fair to label other kids with some degree of cognitive
delay with "Mental Disability" Some of us parents with children with disabilities do not have the resources to get
help other places. Insurance companies only pay for so much and give allotted time frames and allotted services. I
for one know about the services Ins. Co. do not pay for. Many do not have the monetary income to go out on our

Many people will try to tell us parents that the wording will not change anything. My family is testimony that
wording can and does change things. It makes loopholes, invites deceptive scenarios and impedes many things.
Words are easy to get around. When my son was ready for transitioning into Preschool, The evals were done in an
appropriate time frame.... but the AJU went on their vacation before taking care of my sons IEP. Therefore, the
IEP was late and it still had to go through the state. This was not going to get him in school by his 3rd Birthday
(at which time services from El would STOP) Finally his IEP for Easter Seals.... At which time I asked for an
addendum, to continue with his therapies until he entered school. At that time Andy was scheduled for heel cord
release surgery. The AJU representative kept asking me if I really thought he would be up to services after surgery.
My response was "Yes he had brain surgery and it didn't slow him down" I felt I was being persuaded into not
using the therapies he deserved: Another example of words not spoken. Also at the IEP, Andrews service
Coordinator from ARC asked the question, (knowing what had happened so far) "what IF he doesn't get into
school by Oct 2nd?" : (the promised date to start) and she was hushed so-to -speak with an abrupt..."OH he will"
Guess what he was not permitted to go on the 2nd. Paper work was not sent in... Yet another example of spoken



words not carried out (an "as soon as possible"), I had a hard time ith this, It set him back in his social/emotional
and behavioral areas. He was screaming and having a fit. (He did not want o go) When I took him home, in his
mind he thought "I won, I will do this all the time and I will get to come home"
All this change is going to do is impair the children and make Families doubt our system. Deaf children not
getting speech cause they are not "Mentally Disabled" CP children not getting physical or occupational therapy
cause they are not "Mentally Disabled" Where will it stop. How far will it go?
In my parental surmise, the changes that are being proposed are incomplete, intolerable, disheartening,uncarefully
thought up, and very restrictive.
I am asking to take into consideration and heed the words spoken here.
How many of us want our children having a label of "Mentally Disabled"? I for one can say "I don't". How many
of our kids can embrace that label. Especially as they go through their later years in school? How many parents of
"Mentally Disabled" want their child not getting services cause they test out? Please leave well enough alone.
Loopholes will be made and our system will betray us as all. We will deceive our children. This will only limit
the services to a select few and the other children will go underacheived because the system failed them. Please do
not allow this change to go through.

If/When this happens where do we turn? Where do our children turn? How do they get the help they so very
much need and deserve? What happens next? We the parents, of ALL disabilities, want the rights of our children
(the worlds future) to be protected, cherished and secured in a way we ALL deserve.

Sincerely Lori J Berzonski
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CHESTER COUNTY INTERAGENCY COORDINATING COUNCIL
749 Springdale Drive, Exton, PA 19341 (610)524-5850

October 11, 2000

Mr. Mel Knowlton-/
Office of Mental Retardation
P.O. Box 2675
Harrisburg, PA 17105-2675

Dear Mr. Mel Knowlton:

We are writing you in reference to the Department of Public Welfare's draft of the Early
Intervention Regulations. We appreciate that the comment period has been extended
until the end of this month allowing groups like us the time to appropriately comment on
the proposed regulations.

The Chester County Interagency Coordinating Council is composed of parents and
professionals who have an interest in early intervention services and practices. The
following is a list of suggested changes that the CCICC is recommending as changes to
the regulations.

Section 4226.54 Requirements for Service Coordinators

An associate's degree is an insufficient requirement for the duties of a Service
Coordinator; we suggest that a four-year college degree in a human service field, with
knowledge of children and family related issues be the requirement.

Section 42126.25 Initial Screenings

We suggest that the Federal IDEA standards apply and that every child referred to Early
Intervention received a MDE.



Section 4226.74 (5) Natural Environment

We suggest that the language include that the IFSP team holds the decision on where the
services are to be provided.

Section 4226.74 (7) (I) IFSP services - start dates

We strongly recommend that "as soon as possible" be replaced with language "not to
exceed 21 calendar days".

Section 4226.74 (9) Transition from Early Intervention System

We strongly recommend that the current IFSP should continue if a family is not in
agreement with services and the IEP that the MAW A offers. Also, the regulations should
be in agreement wirfi the transition policy of the Pennsylvania Department of Education.

Section 4226.75 Provisions of services before evaluation

We would caution against identifying services prior to evaluation and the definition of
outcomes.

Section 4226.36 Training requirements

Although we agree that 24 hours of training per year is appropriate for staff working in
Early Intervention, we request that there is a provision for providers to be given
additional funding to cover the cost of training and the cost of personnel attending the
trainings. Also, we suggest that this training be built into the calendar so that it does not
interfere with IFSP service compliance.

Section 4226.55 Early Interventionist

We recommend that this section be removed. It is confusing as to who this person is and
how they can implement the IFSP. We suggest that DPW institute a waiver given on a
case by case basis for counties who are having difficulty finding qualified personnel.

Section 4226.14 Other Funding sources

We strongly recommend that the "private funding" should be taken out as a mandatory
requirement for exhausting other resources.



Section 4226.38 Criminal History

We suggest that this include a child abuse clearance (Act 33 and 24).

Section 4226.91 Procedural Safeguards

We suggest that a complaint management system should be included.

On behalf of the Chester County Interagency Coordination Council, we thank you for the
opportunity to comment on the regulations and look forward to the final draft.

Sincerely,

Margaret Rybinski
Subcommittee on El regulations
CCICC Member
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Goodroorrring, and thapk you for giving me this opportunity to testify at these hearings. I
would !&€# (6ke#6 #^)§W'minutes to tell you a little about my personal experience
with Early Intervention. ^

5 l/2 years ago, my husband andf I received unexpected news from a Children's Hospital
audiologist Our nine-month old son had a profound hearing loss. This news came as a
complete shock since there is no deafness in our family. Even more surprising and
unexpected were the following words from our medical professional She said, "Your
child will never talk." This was unimaginable to us. We felt there had to be another
option.

My husband and I took it upon ourselves to look at the options available to our son,
Johnny, and to us. We wanted our son to have the opportunity to learn to talk. Yes, by
having Johnny learn to talk, that meant that we were going against a professional in the
field. We decided that DePaul Institute, an oral school for the hearing impaired, was the
place for Johnny. Johnny began at Depaul just two weeks after an ABR confirmed a
profound hearing loss. There was no delay in starting services. There was no response
that services will start "as soon as possible." Johnny began to receive weekly Early
Intervention from a qualified teacher of the deaf at nine months old.

DePaul began the first steps for Johnny to learn to talk. He received instruction on
utilizing his facial muscles, learning to listen with his hearing aids, learning to look at a
speaker's mouth to realize that something was coming out of it. And yes, Johnny was
learning to make sounds. Johnny was slowly progressing, but receiving little if anything
from his hearing aids. At the age of two, Johnny received a cochlear implant. All the
pre-implant evaluations and play preparation was done at DePaul. Once the implant was
activated, rehabilitation started at the school in their Early Intervention program. Johnny
had to learn to use his new hearing. The easiest way for me to describe it is that he was
basically a newborn, hearing for the first time and you must remember not hearing like
you and I. Johnny had to learn to make sense of the new sounds and use them to develop
both his receptive and expressive language. This process was made much easier with all
the help, support and services from DePaul. Johnny received instruction from a certified
teacher of the deaf and individual speech therapy from a certified speech pathologist two
to three times per week.

When Johnny turned three, he experienced no transition or disruption in service. We
continued at DePaul with the same teachers, speech therapists, and friends. This was
very important to us. We did not have to worry about any new adjustment period and
precious time lost in Johnny's rehabilitation by taking the time for him to get acquainted
with new teachers and new surroundings.

DePaul helped to lay a wonderful foundation for Johnny in his speech and language.
This past April Johnny turned six, and I am happy to say that he is currently
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mainstreamed back to his home school district in an age appropriate first grade classroom
without support. His most recent speech scores have him in speech categories above his
age and grade level Thank goodness we did not listen to our medical professional that
made our son's diagnosis and limited all the possibilities for him. If we had listened, we
would not be able to hear him read the following poem for us entitled Faith, author
unknown.

The more faith you have, the more you believe,
The more goals you set, the more you'll achieve,..
So reach for the stars, pick a mountain to climb,
Dare to think big, and give yourself time...
And, remember no matter how futile things seem,
With faith, there is no IMPOSSIBLE DREAM!

I must state once again that Johnny is a profoundly deaf child, given the initial diagnosis
that he would never say a word. Johnny can now use his implant to hear almost
everything. However, without his implant, Johnny's hearing loss is so profound that he
was unable to hear three fire trucks with their sirens blaring during a parade. He took off
his implant since the sound was too loud. Once we passed the trucks, I asked him what
he heard without his implant. His reply was "nothing."

You have to understand that early diagnosis of a child's disability and taking immediate
action to provide services is critical. Children are our greatest resource. We must have
regulations in place that will guarantee appropriate services immediately to children so
that success and achievement is possible for all children. Parents need to be made aware
of all options available to their child's specific disability so an informed decision may be
made to provide the best benefit to the child and the family.

We were lucky. But, I wonder how many parents and their precious children have not
been so lucky and even more importantly, how many children in the future won't be
lucky. A young child receiving necessary services for their disability should not be a
matter of luck. We need to create a system to allow all children and their parents to be
able to reach for the stars and dream. As parents of children with a disability, I would
have to guess that the majority of us fell into our situations. We did not have an
education or training in our child's disability and we were not working in the field of
special education. We had to learn all we could at the same time we were raising our
children. We need our state and federal system to help make things easier for parents and
not more complicated. As a parent of a child with a disability, I am on a different path
than I expected, but my child and I still deserve the opportunity to dream and achieve all
our goals!
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