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SUBJECT: White H9use Conference on Early Childhood Development and Learning 

As you know, on Thursday, April 17, you and the First Lady will host the White House 
Conference on Early Childhood Development and Learning: What New Research on the Brain 
Tells Us About Our Youngest Children. This memorandum provides an overview of the 
Conference, as well as summarizing recommended policy announcements. 

Conference Overview 

The Conference will spotlight new scientific findings about how children develop, and 
explore how we can make the illost of this infonnation to give children what they need to thrive. 
The Conference will provide an opportunity to showcase what your Administration already has 
accomplished in this area, such as increasing investments in scientific research and creating or 
improving programs like.EarlyHead Start and Wle. ,-,' "" - ,.'.. _ •. ....: -.;,--' ~ _. i'r 

The Conference will consist of two roundtable discussions, one in the morning and one in 
the afternoon, with a luncheon in the State Dining Room (optional for you) in between the two. 

Morning session: You and the First Lady will make remarks to open the Conference. 
Yours will discuss the importance of the issue to be addressed, note past Administration 
accomplishments in the area, and discuss new initiatives, principally for improving child care 
and children's health (detailed below). 

A panel of experts -will then present an overview of the emerging knowledge, gained from 
neuroscience and behavioral science, on early childhood development. Dr. David Hamburg, 
President of the Carnegie Corporation, will moderate brief presentations by: 

• Dr. Donald Cohen, Director of the Yale Child Study Center, who will discuss what the 
behavior of children shows about their cognitive, emotional, and social development; 

• Dr. Carla Shatz, a neuroscientist at the University of California, Berkeley, who will 
explain how children's brains develop in the earliest years of life; and 
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• Dr. Patricia Kuhl, Chair of the Department of Speech and Hearing Sciences at the 
University of Washington, who will discuss how children learn language. 

Following these presentations, three more experts will join the panel to discuss what the 
scientific research suggests about protecting children's health and providing good child care: 

• Dr. Ezra Davidson, Drew University of Medicine, who can address the importance of 
prenatal and perinatal services; 
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• Dr. T. Berry Brazelton, Harvard University, who can discuss the pediatrician's role in 
early childhood development; and 

• Dr. Deborah Phillips, Institute of Medicine, who can address how child care can affect 
early development. 

These experts also will respond to a series of questions posed by the First Lady and Mrs. Gore. 
Some of these questions will come from a poll conducted by Hart Research for Zero to Three (an 
early development advocacy group) that tried to discover what parents most want to know about 
early childhood development. Other questions will tackle the tough issues raised by the new 
research -- for example, "does this research mean that women should not work outside the 
home?" or "does this research suggest that adopting an older child is a bad idea?" 

Afternoon Session: The purpose of the afternoon session is to highlight model efforts 
that communities are undertaking to support parents and enhance early childhood development. 
This panel will be action-oriented and will give you an opportunity to highlight Administration 
accomplishments and initiatives. Participants in the discussion will include: 

• Dr. Gloria Rodriguez, Avance Family Support Program, San Antonio, TX. 
A vance is a widely acclaimed family support and education program serving 
predominantly Hispanic communities. 

• Harriet Meyer, Ounce of Prevention, Chicago, IL. 
Ounce of Prevention is a statewide program in Illinois that develops innovative early 
childhood programs and runs model Early Head Start and child care programs. 

• Melvin Wearing, Chief of Police, New Haven, CT. 
Wearing will discuss a pioneering initiative that trains community police officers to use 
child development principles in their work. 

• Arnold Langbo, The Kellogg Company CEO, Battle Creek, MI. 
Kellogg launched a community-wide effort last fall to provide practical early brain 
development information to every Battle Creek parent and caregiver. 
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• Rob Reiner, CastleRock Entertainment, Los Angeles, CA. 
Reiner will discuss the "I Am Your Child" campaign launched this month and the 
media's role in making early childhood development information available. 

• Governor Bob Miller, Nevada, Co-chair of the NGA Children's Task Force. 
Miller will discuss what States are doing to enhance early childhood development. 
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Satellite Sites: The morning session of the Conference will be transmitted to at least 53 
satellite sites -- mostly universities and hospitals -- in about 30 states and all 10 federal regions. 
(Fifty-three is the current number; there will probably be more.) In almost all of these sites, local 
organizers will put on programs of their own to follow the morning session and will report back 
to you on their proceedings and recommendations . .cabinet Affairs is encouraging subcabinet 
officials to attend and speak at these satellite conferences. In addition, regional administrators 
from HHS, USDA, EPA, Education, and GSA are taking an active role in the satellite sessions. 

Report of Proceedings: We are currently making arrangements for an official conference 
report, to be issued in early June. The report, in addition to providing a summary of the 
conference proceedings, will serve as a resource guide and learning tool for parents and child 
care providers. We expect to print 250,000 copies and distribute them through departmental 
programs, such as Head Start and Even Start, and to individuals who request information about 
the Conference. 

Pre-Conference Policy Initiatives 
. t. ',r !. ~..,; '.' ,.' 

We would like to make three announcements prior to the Conference, in order to lay the 
groundwork for the Conference's discussion of ways to enhance early childhood development. 

FMLA Expansion for Federal Employees: In your April 12 radio address, you will 
introduce the themes of the Conference and then direct heads of executive departments and 
agencies to expand family and medical leave forlederal employees in the ways proposed in your 
legislation. This action would allow federal employees 24 hours of unpaid leave each year to 
participate in activities relating to school and child care, children's health care, and (unrelated to 
the Conference) elderly relatives' health needs. You will stress in your radio address how such 
family-frlendly policies can support parents with young children. 

Prescription for Reading: On April 16, the First Lady (and perhaps you, depending on 
the status of budget negotiations) will announce an initiative to encourage pediatricians to 
"prescribe" that parents read to their children. As part of this initiative, the American Academy 
of Pediatrics will announce that prescribing reading to infants and toddlers should be part of ~ 
standard pediatric care. In addition, several book. companies have committed to donating 3<;: 
hundreds of thousands of books for distribution to children through community health centers Yr 
and other medical offices across the nation. This initiative reinforces the Parents as First 1 ~ . 
Te",he", portioo of the Ame"oa Rood, prog,.m. -1. r \ 
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Executive Order on Environmental Health and Safety Risks: You currently have 
under consideration a proposed Executive Order that would require agencies to consider and 
explain the effects of certain major rules on children. This order, if you decide to approve it, 
would serve as an excellent lead-in to the Conference, and we recommend is~uing it on April 16. 
The order gives meaning and effect to your Administration's commitment to protect children in 
making regulatory decisions. 

Conference Policy Announcements 

The biggest news from the Conference should be the Conference itself -- that you and the 
First Lady hosted a day-long meeting on this subject and that scientists, community leaders, 
parents, and other experts communicated ideas and information on this issue to each other and 
the American public. The Conference also should provide a vehicle to remind everyone of your 
Administration's accomplishments in this area, such as increasing funding for research related to 
children, expanding and improving Head Start and creating the Early Head Start Program, raising 
childhood immunization rates to an all-time high, and launching a major new effort to eliminate 
childhood lead poisoning. 

In addition, the Conference -- especially your opening remarks -- will give you an 
opportunity to discuss new and pending policy initiatives that show a continuing commitment to 
this set of issues. We recommend that your comments focus principally, but not exclusively, on 
child care and children's health and that you make the announcements discussed below. 

C~i1d Care: Child care experts believe:; the Defense Department's .chilctcare system.is 
now the best in the country and possibly the world (in large part because of legislation enacted in 
the late 1980s). DoD child care is characterized by: high standards, including a high percentage 
of accredited centers; a strong enforcement system with four unannounced annual inspections 
and a 1-800 hotline for parents to report concerns; a wage structure that is tied to training and an 
"up or out" personnel policy requiring completion of training requirements; relatively generous 
wages and benefits, which reduce staff turnover; a system oflinking up individual home care 
providers to give them needed support; and sufficient funding to make quality child care 
affordable (though there still are waiting lists). 

V We recommend you hold up the DoD child care system as a model for the nation and 
issue an executive memorandum directing the Secretary of Defense to use the Department's 

~
'" .I resources and expertise to improve child care across the nation. In particular, you would direct 
I v that (I) military bases partner with state and county governments to provide on-the-job training 

7k .. -7 in child care to welfare recipients; (2) each military child development center partner with a 
v ~ civilian child care center and work with it to improve quality; (3) DoD establish regional "Child 
~ Care Masters Programs" that civilian child care managers could attend for two weeks to learn 

best practices; (4) DoD publicize its model designs for child care facilities and playgrounds; and 
(5) DoD issue benchmarks in the areas of standards, enforcement, compensation, and cost against 
which civilian child care programs could evaluate themselves. Most civilian child care systems 
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will come up short against DoD's benchmarks, particularly in terms of compensation and 
affordability, but such a comparison might help build public support for greater investment in 
child care. DoD fully supports the idea of issuing such a directive. 
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You also might want to float some trial balloons on more ambitious -- and costly -­
proposals. For example, some have suggested making the Child and Dependent Tax Care Credit 
refundable (at a cost of $2-4 billion), so that families with little or no income can benefit from it. 
The Blue Dog budget makes the credit refundable, but pays for it by eliminating the tax benefit 

~
or families with incomes over $100,000. Another legislative proposal would provide a tax 

credit to private companies and institutions to encourage them to build quality child-care centers 
on-site. Given our budget, you cannot endorse any of these proposals, but you might want to use 
this opportunity to suggest your openness to further discussion of such legislation. 

Children's Health Initiative: We also recommend that you discuss in your opening 
remarks the importance of insurance coverage for children's health and development, 
highlighting the Children's Health Initiative in your 1998 budget proposal. Your proposal will 
extend coverage to up to 5 million uninsured children by the year 2000. You call announce at the 
Conference that the deans of academic medical centers -- important legitimators within the 
medical community -- have endorsed your proposal. 

We are also planning a-follow-up children's health event, where you will release a study 
showing the links between insurance coverage, health status and development and learning for 
children from 0 to 18 years old and talk in more detail about your health proposal. Either at the 
follow-up event or at theConference itself, you. can announce a project by Kaiser.Perman.enteto_ 
spend $100 million over the next 5 years to provide health insurance to uninsured children. 

Child Victims of Violence Initiative. You can announce that the Department of Justice 
-V ~ill establish, with FY 97 discretionary funding, a Child Victims of Violence Initiative through 
/{7 the Yale, New Haven Child Development-Community Policing Program. This program, which 

Chief Wearing will speak about, trains police officers in child development, so that they can 
better respond to situations arising in the field. The new initiative will extend the program to 
other sites and also broaden it to include people other than police officers -- such as prosecutors, 
probation and parole officers, and mental health professionals -- whose work would benefit from 
knowing about early child development. 

Head Start Funding: You can announce the launch of a new competition for Early Head 
Start grants, which will highlight this Administration's creation of the program. 

America Reads Early Childhood Kits: You can announce the release of the America 
Reads Early Childhood Kits for Families and Caregivers. The kits include a developmental 
growth chart and suggestions about developmentally appropriate activities for children ages 0 to 
5. Everyone who looks at these kits loves them. The kits will be distributed to early childhood 
programs across the nation and to individuals who call the Department of Education's 1-800 line. 

PHOTOCOPY WJC HANDWRITING 
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THE WHITE HOUSE 

WASHINGTON 

April 11, 1997 

MEMORANDUM FOR THE PRESIDENT 

FROM: Bruce Reed 
Melanne Verveer 
Elena Kagan 

SUBJECT: White House Conference on Early Childhood Development and Learning 

As you know, on Thursday, April 17, you and the First Lady will host the White House 
Conference on Early Childhood Development and Learning: What New Research on the Brain 
Tells Us About Our Youngest Children. This memorandum provides an overview of the 
Conference, as well as summarizing recommended policy announcements. 

Conference Overview 

The Conference will spotlight new scientific findings about how children develop, and 
explore how we can make the most of this information to give children what they need to thrive. 
The Conference will provide an opportunity to showcase what your Administration already has 
accomplished in this area, such as increasing investments in scientific research and creating or 
improving programs like Early Head Start and WIC. 

The Conference will consist of two roundtable discussions, one in the morning and one in 
the afternoon, with a luncheon in the State Dining Room (optional for you) in between the two. 

Morning session: You and the First Lady will make remarks to open the Conference. 
Yours will discuss the importance of the issue to be addressed, note past Administration ' . 

. accomplishments in the area, and discuss new initiatives, principally for improving child care' 
and children's health (detailed below). 

A panel of experts will then present an overview of the emerging knowledge, gained from 
neuroscience and behavioral science, on early childhood development. Dr. David Hamburg, 
President of the Carnegie Corporation, will moderate brief presentations by: 

• 

• 

Dr. Donald Cohen, Director of the Yale Child Study Center, who will discuss what the 
behavior of children shows about their cognitive, emotional, and social development; 

Dr. Carla Shatz, a neuroscientist at the Uni~ersity of California, Berkeley, who will 
explain how children's brains develop in the earliest years of Jife; and 



• Dr. Patricia Kuhl, Chair of the Department of Speech and Hearing Sciences at the 
University of Washington, who will discuss how children learn language. 

Following these presentations, three more experts will join the panel to discuss what the 
scientific research suggests about protecting children's health and providing good child care: 

• Dr. Ezra Davidson, Drew University of Medicine, who can address the importance of 
prenatal and perinatal services; 
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• Dr. T. Berry Brazelton, Harvard University, who can discuss the pediatrician's role in 
early childhood development; and 

• Dr. Deborah Phillips, Institute of Medicine, who can address how child care can affect 
early development. 

These experts also will respond to a series of questions posed by the First Lady and Mrs. Gore. 
Some of these questions will come from a poll conducted by Hart Research for Zero to Three (an 
early development advocacy group) that tried to discover what parents most want to know about 
early childhood development. Other questions will tackle the tough issues raised by the new 
research -- for example, "does this research mean that women should not work outside the 
home?" or "does this research suggest that adopting an older child is a bad idea?" 

Afternoon Session: The purpose of the afternoon session is to highlight model efforts 
that communities are undertaking to support parents and enhance early childhood development. 
This panel will be action-oriented and will give you an opportunity to highlight Administration 
accomplishments and initiatives. Participants in the discussion will include: 

• Dr. Gloria Rodriguez, Avance Family Support Program, San Antonio, TX. 
A vance is a widely acclaimed family support and education program serving 
predominantly Hispanic communities. 

• Harriet Meyer, Ounce of Prevention, Chicago, IL. 
Ounce of Prevention is a statewide program in Illinois that develops innovative early 
childhood programs and runs model Early Head Start and child care programs. 

• Melvin Wearing, Chief of Police, New Haven, CT. 
Wearing will discuss a pioneering initiative that trains community police officers to use 
child development principles in their work. 

• Arnold Langbo, The Kellogg Company CEO, Battle Creek, MI. 
Kellogg launched a community-wide effort I,ast fall to provide practical early brain 
development information to every Battle Creek parent and caregiver. 



• Rob Reiner, CastleRock Entertainment, Los Angeles, CA. 
Reiner will discuss the "I Am Your Child" campaign launched this month and the 
media's role in making early childhood development information available. 

• Governor Bob Miller, Nevada, Co-chair of the NGA Children's Task Force. 
Miller will discuss what States are doing to enhance early childhood development. 
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Satellite Sites: The morning session ofthe Conference will be transmitted to at least 53 
satellite sites -- mostly universities and hospitals -- in about 30 states and all 10 federal regions. 
(Fifty-three is the current number; there will probably be more.) In almost all of these sites, local 
organizers will put on programs of their own to follow the morning session and will report back 
to you on their proceedings and recommendations. Cabinet Affairs is encouraging subcabinet 
officials to attend and speak at these satellite conferences. In addition, regional administrators 
from HHS, USDA, EPA, Education, and GSA are taking an active role in the satellite sessions. 

Report of Proceedings: We are currently making arrangements for an official conference 
report, to be issued in early June. The report, in addition to providing a summary of the 
conference proceedings, will serve as a resource guide and learning tool for parents and child 
care providers. We expect to print 250,000 copies and distribute them through departmental 
programs, such as Head Start and Even Start, and to individuals who request information about 
the Conference. 

Pre-Conference Policy Initiatives 

We would like to make three announcements prior to the Conference, in order to lay the 
groundwork for the Conference's discussion of ways to enhance early childhood development. 

FMLA Expansion for Federal Employees: In your April 12 radio address, you will 
introduce the themes of the Conference and then direct heads of executive departments and 
agencies to exp~d family and medical leave for federal employees in the ways proposed in your 
legislation. This action would allow federal employees 24 hours of unpaid leave each year to 
participate in activities relating to school and child care, children's health care, and (unrelated to 
the Conference) elderly relatives' health needs. You will stress in your radio address how such 
family-friendly policies can support parents with young children. 

Prescription for Reading: On April 16, the First Lady (and perhaps you, depending on 
the status of budget negotiations) will announce an initiative to encourage pediatricians to 
"prescribe" that parents read to their children. As part of this initiative, the American Academy 
of Pediatrics will announce that prescribing reading to infants and toddlers should be part of 
standard pediatric care. In addition, several book companies have committed to donating 
hundreds ofthousands of books for distribution to children through community health centers 
and other medical offices across the nation. This init'iative reinforces the Parents as First 
Teachers portion of the America Reads program. 
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Executive Order on Environmental Health and Safety Risks: You currently have 
under consideration a proposed Executive Order that would require agencies to consider and 
explain the effects of certain major rules on children. This order, if you decide to approve it, 
would serve as an excellent lead-in to the Conference, and we recommend issuing it on April 16. 
The order gives meaning and effect to your Administration's commitment to protect children in 
making regulatory decisions. 

Conference Policy Announcements 

The biggest news from the Conference should be the Conference itself -- that you and the 
First Lady hosted a day-long meeting on this subject and that scientists, community leaders, 
parents, and other experts communicated ideas and information on this issue to each other and 
the American public. The Conference also should provide a vehicle to remind everyone of your 
Administration's accomplishments in this area, such as increasing funding for research related to 
children, expanding and improving Head Start and creating the Early Head Start Program, raising 
childhood immunization rates to an all-time high, and launching a major new effort to eliminate 
childhood lead poisoning. 

In addition, the Conference -- especially your opening remarks -- will give you an 
opportunity to discuss new and pending policy initiatives that show a continuing commitment to 
this set of issues. We recommend that your comments focus principally, but not exclusively, on 
child care and children's health and that you make the announcements discussed below. 

Child Care: Child care experts believe the Defense Department's child care system is 
now the best in the country and possibly the world (in large part because of legislation enacted in 
the late 1980s). DoD child care is characterized by: high standards, including a high percentage 
of accredited centers; a strong enforcement system with four unannounced annual inspections 
and a 1-800 hot line for parents to report concerns; a wage structure that is tied to training and an 
"up or out" personnel policy requiring completion of training requirements; relatively generous 
wages and benefits, which reduce staff turnover; a system of linking up individual home care 
providers to give them needed support; and sufficient funding to make quality child care 
affordable (though there still are waiting lists). 

We recommend you hold up the DoD child care system as a model for the nation and 
issue an executive memorandum directing the Secretary of Defense to use the Department's 
resources and expertise to improve child care across the nation. In particular, you would direct 
that (1) military bases partner with state and county governments to provide on-the-job training 
in child care to welfare recipients; (2) each military child development center partner with a 
civilian child care center and work with it to improve quality; (3) DoD establish regional "Child 
Care Masters Programs" that civilian child care managers could attend for two weeks to learn 
best practices; (4) DoD publicize its model designs for child care facilities and playgrounds; and 
(5) DoD issue benchmarks in the areas of standards, ~nforcement, compensation, and cost against 
which civilian child care programs could evaluate themselves. Most civilian child care systems 



will come up short against DoD's benchmarks, particularly in terms of compensation and 
affordability, but such a comparison might help build public support for greater investment in 
child care. DoD fully supports the idea of issuing such a directive. 
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You also might want to float some trial balloons on more ambitious -- and costly -­
proposals. For example, some have suggested making the Child and Dependent Tax Care Credit 
refundable (at a cost of $2-4 billion), so that families with little or no income can benefit from it. 
The Blue Dog budget makes the credit refundable, but pays for it by eliminating the tax benefit 
for families with incomes over $100,000. Another legislative proposal would provide a tax 
credit to private companies and institutions to encourage them to build quality child-care centers 
on-site. Given our budget, you cannot endorse any of these proposals, but you might want to use 
this opportunity to suggest your openness to further discussion of such legislation. 

Children's Health Initiative: We also recommend that you discuss in your opening 
remarks the importance of insurance coverage for children's health and development, 
highlighting the Children's Health Initiative in your 1998 budget proposal. Your proposal will 
extend coverage to up to 5 million uninsured children by the year 2000. You can announce at the 
Conference that the deans of academic medical centers -- important legitimators within the 
medical community -- have endorsed your proposal. 

We are also planning a follow-up children's health event, where you will release a study 
showing the links between insurance coverage, health status and development and learning for 
children from 0 to 18 years old and talk in more detail about your health proposal. Either at the 
follow-up event or at the Conference itself, you can announce a project by Kaiser Permanente to 
spend $100 million over the next 5 years to provide health insurance to uninsured children. 

Child Victims of Violence Initiative. You can announce that the Department of Justice 
will establish, with FY 97 discretionary funding, a Child Victims of Violence Initiative through 
the Yale, New Haven Child Development-Community Policing Program. This program, which 
Chief Wearing will speak about, trains police officers in child development, so that they can 
hetter respond to situations arising in the field. The new initiative will extend the program to 
other sites and also broaden it to include people other than police officers -- such as prosecutors, 
probation and parole officers, and mental health professionals -- whose work would benefit from 
knowing about early child development. 

Head Start Funding: You can announce the launch of a new competition for Early Head 
Start grants, which will highlight this Administration's creation of the program. 

America Reads Early Childhood Kits: You can announce the release of the America 
Reads Early Childhood Kits for Families and Caregivers. The kits include a developmental 
growth chart and suggestions about developmentally appropriate activities for children ages 0 to 
5. Everyone who looks at these kits loves them. The kits will be distributed to early childhood 
programs across the nation and to individuals who call the Department of Education's 1-800 line. 
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THE WHITE HOUSE 

WASH INGTON 

April 11, 1997 

MEMORANDUM FOR THE PRESIDENT 

FROM: Bruce Reed 
Melanne Verveer 
Elena Kagan 
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SUBJECT: White House Conference on Early Childhood Development and Learning 

As you know, on Thursday, April 17, you and the First Lady will host the White House 
Conference on Early Childhood Development and Learning: What New Research on the Brain 
Tells Us About Our Youngest Children. This memorandum provides an overview ofthe 
Conference, as well as summarizing recommended policy announcements. 

Conference Overview 

The Conference will spotlight new scientific findings about how children develop, and 
explore how we can make the most of this information to give children what they need to thrive. 
The Conference will provide an opportunity to showcase what your Administration already has 
accomplished in this area, such as increasing investments in scientific research and creating or 
improving programs like Early Head Start and WIC. 

The Conference will consist of two roundtable discussions, one in the morning and one in 
the afternoon, with a luncheon in the State Dining Room (optional for you) in between the two. 

Morning session: You and the First Lady will make remarks to open the Conference. 
Yours will discuss the importance of the issue to be addressed, note past Administration 
accomplishments in the area, and discuss new initiatives, principally for improving child care 
and children's health (detailed below). 

A panel of experts will then present an overview of the emerging knowledge, gained from 
neuroscience and behavioral science, on early childhood development. Dr. David Hamburg, 
President of the Carnegie Corporation, will moderate brief presentations by: 

• Dr. Donald Cohen, Director of the Yale Child Study Center, who will discuss what the 
behavior of children shows about their cognitive, emotional, and social development; 

• Dr. Carla Shatz, a neuroscientist at the University of California, Berkeley, who will 
explain how children's brains develop in the' earliest years of life; and 



• Dr. Patricia Kuhl, Chair of the Department of Speech and Hearing Sciences at the 
University of Washington, who will discuss how children learn language. 

Following these presentations, three more experts will join the panel to discuss what the 
scientific research suggests about protecting children's health and providing good child care: 

• Dr. Ezra Davidson, Drew University of Medicine, who can address the importance of 
prenatal and perinatal services; 
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• Dr. T. Berry Brazelton, Harvard University, who can discuss the pediatrician's role in 
early childhood development; and 

• Dr. Deborah Phillips, Institute of Medicine, who can address how child care can affect 
early development. 

These experts also will respond to a series of questions posed by the First Lady and Mrs. Gore. 
Some of these questions will come from a poll conducted by Hart Research for Zero to Three (an 
early development advocacy group) that tried to discover what parents most want to know about 
early childhood development. Other questions will tackle the tough issues raised by the new 
research -- for example, "does this research mean that women should not work outside the 
home?" or "does this research suggest that adopting an older child is a bad idea?" 

Afternoon Session: The purpose of the afternoon session is to highlight model efforts 
that communities are undertaking to support parents and enhance early childhood development. 
This panel will be action-oriented and will give you an opportunity to highlight Administration 
accomplishments and initiatives. Participants in the discussion will include: 

• Dr. Gloria Rodriguez, Avance Family Support Program, San Antonio, TX. 
Avance is a widely acclaimed family support and education program serving 
predominantly Hispanic communities. 

• Harriet Meyer, Ounce of Prevention, Chicago, IL. 
Ounce of Prevention is a statewide program in Illinois that develops innovative early 
childhood programs and runs model Early Head Start and child care programs. 

• Melvin Wearing, Chief of Police, New Haven, CT. 
Wearing will discuss a pioneering initiative that trains community police officers to use 
child development principles in their work. 

• Arnold Langbo, The Kellogg Company CEO, Battle Creek, MI. 
Kellogg launched a community-wide effort last fall to provide practical early brain 
development information to every Battle Creek parent and caregiver. 



• Rob Reiner, CastleRock Entertainment, Los Angeles, CA. 
Reiner will discuss the "I Am Your Child" campaign launched this month and the 
media's role in making early childhood development information available. 

• Governor Bob Miller, Nevada, Co-chair of the NGA Children's Task Force. 
Miller will discuss what States are doing to enhance early childhood development. 
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Satellite Sites: The morning session of the Conference will be transmitted to at least 53 
satellite sites -- mostly universities and hospitals -- in about 30 states and all 10 federal regions. 
(Fifty-three is the current number; there will probably be more.) In almost all of these sites, local 
organizers will put on programs oftheir own to follow the morning session and will report back 
to you on their proceedings and recommendations. Cabinet Affairs is encouraging subcabinet 
officials to attend and speak at these satellite conferences. In addition, regional administrators 
from HHS, USDA, EPA, Education, and GSA are taking an active role in the satellite sessions. 

Report of Proceedings: We are currently making arrangements for an official conference 
report, to be issued in early June. The report, in addition to providing a summary of the 
conference proceedings, will serve as a resource guide and learning tool for parents and child 
care providers. We expect to print 250,000 copies and distribute them through departmental 
programs, such as Head Start and Even Start, and to individuals who request information about 
the Conference. 

Pre-Conference Policy Initiatives 

We would like to make three announcements prior to the Conference, in order to lay the 
groundwork for the Conference's discussion of ways to enhance early childhood development. 

FMLA Expansion for Federal Employees: In your April 12 radio address, you will 
introduce the themes of the Conference and then direct heads of executive departments and 
agencies to expand family and medical leave for federal employees in the ways proposed in your 
legislation. This action would allow federal employees 24 hours of unpaid leave each year to 
participate in activities relating to school and child care, children's health care, and (unrelated to 
the Conference) elderly relatives' health needs. You will stress in your radio address how such 
family-friendly policies can support parents with young children. 

Prescription for Reading: On April 16, the First Lady (and perhaps you, depending on 
the status of budget negotiations) will announce an initiative to encourage pediatricians to 
"prescribe" that parents read to their children. As part of this initiative, the American Academy 
of Pediatrics will announce that prescribing reading to infants and toddlers should be part of 
standard pediatric care. In addition, several book companies have committed to donating 
hundreds of thousands of books for distribution to children through community health centers 
and other medical offices across the nation. This initiative reinforces the Parents as First 
Teachers portion of the America Reads program. 
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Executive Order on Environmental Health and Safety Risks: You currently have 
under consideration a proposed Executive Order that would require agencies to consider and 
explain the effects of certain major rules on children. This order, if you decide to approve it, 
would serve as an excellent lead-in to the Conference, and we recommend issuing it on April 16. 
The order gives meaning and effect to your Administration's commitment to protect children in 
making regulatory decisions. 

Conference Policy Announcements 

The biggest news from the Conference should be the Conference itself -- that you and the 
First Lady hosted a day-long meeting on this subject and that scientists, community leaders, 
parents, and other experts communicated ideas and information on this issue to each other and 
the American public. The Conference also should provide a vehicle to remind everyone of your 
Administration's accomplishments in this area, such as increasing funding for research related to 
children, expanding and improving Head Start and creating the Early Head Start Program, raising 
childhood immunization rates to an all-time high, and launching a major new effort to eliminate 
childhood lead poisoning. 

In addition, the Conference -- especially your opening remarks -- will give you an 
opportunity to discuss new and pending policy initiatives that show a continuing commitment to 
this set of issues. We recommend that your comments focus principally, but not exclusively, on 
child care and children's health and that you make the announcements discussed below. 

Child Care: Child care experts believe the Defense Department's child care system is 
now the best in the country and possibly the world (in large part because of legislation enacted in 
the late 1980s). DoD child care is characterized by: high standards, including a high percentage 
of accredited centers; a strong enforcement system with four unannounced annual inspections 
and a 1-800 hot line for parents to report concerns; a wage structure that is tied to training and an 
"up or out" personnel policy requiring completion of training requirements; relatively generous 
wages and benefits, which reduce stafftumover; a system of linking up individual home care 
providers to give them needed support; and sufficient funding to make quality child care 
affordable (though there still are waiting lists). 

We recommend you hold up the DoD child care system as a model for the nation and 
issue an executive memorandum directing the Secretary of Defense to use the Department's 
resources and expertise to improve child care across the nation. In particular, you would direct 
that (1) military bases partner with state and county governments to provide on-the-job training 
in child care to welfare recipients; (2) each military child development center partner with a 
civilian child care center and work with it to improve quality; (3) DoD establish regional "Child 
Care Masters Programs" that civilian child care managers could attend for two weeks to learn 
best practices; (4) DoD publicize its model designs for child care facilities and playgrounds; and 
(5) DoD issue benchmarks in the areas of standards, 'enforcement, compensation, and cost against 
which civilian child care programs could evaluate themselves. Most civilian child care systems 



will come up short against DoD's benchmarks, particularly in terms of compensation and 
affordability, but such a comparison might help build public support for greater investment in 
child care. DoD fully supports the idea of issuing such a directive. 
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You also might want to float some trial balloons on more ambitious -- and costly -­
proposals. For example, some have suggested making the Child and Dependent Tax Care Credit 
refundable (at a cost of $2-4 billion), so that families with little or no income can benefit from it. 
The Blue Dog budget makes the credit refundable, but pays for it by eliminating the tax benefit 
for families with incomes over $100,000. Another legislative proposal would provide a tax 
credit to private companies and institutions to encourage them to build quality child-care centers. 
on-site. Given our budget, you cannot endorse any of these proposals, but you might want to use 
this opportunity to suggest your openness to further discussion of such legislation. 

Children's Health Initiative: We also recommend that you discuss in your opening 
remarks the importance of insurance coverage for children's health and development, 
highlighting the Children's Health Initiative in your 1998 budget proposal. Your proposal will 
extend coverage to up to 5 million uninsured children by the year 2000. You call announce at the 
Conference that the deans of academic medical centers -- important legitimators within the 
medical community -- have endorsed your proposal. 

We are also planning a follow-up children's health event, where you will release a study 
showing the links between insurance coverage, health status and development and learning for 
children from 0 to 18 years old and talk in more detail about your health proposal. Either at the 
follow-up event or at the Conference itself, you can announce a project by Kaiser Permanente to 
spend $100 million over the next 5 years to provide health insurance to uninsured children. 

Child Victims of Violence Initiative. You can announce that the Department of Justice 
will establish, with FY 97 discretionary funding, a Child Victims of Violence Initiative through 
the Yale, New Haven Child Development-Community Policing Program. This program, which 
Chief Wearing will speak about, trains police officers in child development, so that they can 
better respond to situations arising in the field. The new initiative will extend the program to 
other sites and also broaden it to include people other than police officers -- such as prosecutors, 
probation and parole officers, and mental health professionals -- whose work would benefit from 
knowing about early child development. 

Head Start Funding: You can announce the launch of a new competition for Early Head 
Start grants, which will highlight this Administration's creation of the program. 

America Reads Early Childhood Kits: You can announce the release of the America 
Reads Early Childhood Kits for Families and Caregivers. The kits include a developmental 
growth chart and suggestions about developmentally appropriate activities for children ages 0 to 
5. Everyone who looks at these kits loves them. The kits will be distributed to early childhood 
programs across the nation and to individuals who call the Department of Education's 1-800 line. 
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THE WHITE HOUSE 

WASH INGTON 

April 11, 1997 

MEMORANDUM FOR THE PRESIDENT 

FROM: Bruce Reed 
Melanne Verveer 
Elena Kagan 

'97 APR 11 PH9:09 

SUBJECT: White House Conference on Early Childhood Development and Learning 

As you know, on Thursday, April 17, you and the First Lady will host the White House 
Conference on Early Childhood Development and Learning: What New Research on the Brain 
Tells Us About Our Youngest Children. This memorandum provides an overview of the 
Conference, as well as summarizing recommended policy announcements. 

Conference Overview 

The Conference will spotlight new scientific findings about how children develop, and 
explore how we can make the most of this information to give children what they need to thrive. 
The Conference will provide an opportunity to showcase what your Administration already has 
accomplished in this area, such as increasing investments in scientific research and creating or 
improving programs like Early Head Start and WIC. 

The Conference will consist of two roundtable discussions, one in the morning and one in 
the afternoon, with a luncheon in the State Dining Room (optional for you) in between the two. 

Morning session: You and the First Lady will make remarks to open the Conference. 
Yours will discuss the importance of the issue to be addressed, note past Administration 
accomplishments in the area, and discuss new initiatives, principally for improving child care 
and children's health (detailed below). 

A panel of experts will then present an overview of the emerging knowledge, gained from 
neuroscience and behavioral science, on early childhood development. Dr. David Hamburg, 
President of the Carnegie Corporation, will moderate brief presentations by: 

• Dr. Donald Cohen, Director of the Yale Child Study Center, who will discuss what the 
behavior of children shows about their cognitive, emotional, and social development; 

• Dr. Carla Shatz, a neuroscientist at the Uniyersity of California, Berkeley, who will 
explain how children's brains develop in the earliest years of life; and 



• Dr. Patricia Kuhl, Chair of the Department of Speech and Hearing Sciences at the 
University of Washington, who will discuss how children learn language. 

Following these presentations, three more experts will join the panel to discuss what the 
scientific research suggests about protecting children's health and providing good child care: 

• Dr. Ezra Davidson, Drew University of Medicine, who can address the importance of 
prenatal and perinatal services; 
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• Dr. T. Berry Brazelton, Harvard University, who can discuss the pediatrician's role in 
early childhood development; and 

• Dr. Deborah Phillips, Institute of Medicine, who can address how child care can affect 
early development. 

These experts also will respond to a series of questions posed by the First Lady and Mrs. Gore. 
Some of these questions will come from a poll conducted by Hart Research for Zero to Three (an 
early development advocacy group) that tried to discover what parents most want to know about 
early childhood development. Other questions will tackle the tough issues raised by the new 
research -- for example, "does this research mean that women should not work outside the 
home?" or "does this research suggest that adopting an older child is a bad idea?" 

Afternoon Session: The purpose of the afternoon session is to highlight model efforts 
that communities are undertaking to support parents and enhance early childhood development. 
This panel will be action-oriented and will give you an opportunity to highlight Administration 
accomplishments and initiatives. Participants in the discussion will include: 

• Dr. Gloria Rodriguez, Avance Family Support Program, San Antonio, TX. 
A vance is a widely acclaimed family support and education program serving 
predominantly Hispanic communities. 

• Harriet Meyer, Ounce of Prevention, Chicago, IL. 
Ounce of Prevention is a statewide program in Illinois that develops innovative early 
childhood programs and runs model Early Head Start and child care programs. 

• Melvin Wearing, Chief of Police, New Haven, CT. 
Wearing will discuss a pioneering initiative that trains community police officers to use 
child development principles in their work. 

• Arnold Langbo, The Kellogg Company CEO, Battle Creek, MI. 
Kellogg launched a community-wide effort ,last fall to provide practical early brain 
development information to every Battle Creek parent and caregiver. 



• Rob Reiner, CastIeRock Entertainment, Los Angeles, CA. 
Reiner will discuss the "I Am Your Child" campaign launched this month and the 
media's role in making early childhood development information available. 

• Governor Bob Miller, Nevada, Co-chair of the NGA Children's Task Force. 
Miller will discuss what States are doing to enhance early childhood development. 
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Satellite Sites: The morning session of the Conference will be transmitted to at least 53 
satellite sites -- mostly universities and hospitals -- in about 30 states and all 10 federal regions. 
(Fifty-three is the current number; there will probably be more.) In almost all of these sites, local 
organizers will put on programs of their own to follow the morning session and will report back 
to you on their proceedings and recommendations. Cabinet Affairs is encouraging subcabinet 
officials to attend and speak at these satellite conferences. In addition, regional administrators 
from HHS, USDA, EPA, Education, and GSA are taking an active role in the satellite sessions. 

Report of Proceedings: We are currently making arrangements for an official conference 
report, to be issued in early June. The report, in addition to providing a summary of the 
conference proceedings, will serve as a resource guide and learning tool for parents and child 
care providers. We expect to print 250,000 copies and distribute them through departmental 
programs, such as Head Start and Even Start, and to individuals who request information about 
the Conference. 

Pre-Conference Policy Initiatives 

We would like to make three announcements prior to the Conference, in order to lay the 
groundwork for the Conference's discussion of ways to enhance early childhood development: 

FMLA Expansion for Federal Employees: In your April 12 radio address, you will 
introduce the themes of the Conference and then direct heads of executive departments and 
agencies to expand family and medical leave for federal employees in the ways proposed in your 
legislation. This action would allow federal employees 24 hours of unpaid leave each year to 
participate in activities relating to school and child care, children's health care, and (unrelated to 
the Conference) elderly relatives' health needs. You will stress in your radio address how such 
family-friendly policies can support parents with young children. 

Prescription for Reading: On April 16, the First Lady (and perhaps you, depending on 
the status of budget negotiations) will announce an initiative to encourage pediatricians to 
"prescribe" that parents read to their children. As part of this initiative, the American Academy 
of Pediatrics will announce that prescribing reading to infants and toddlers should be part of 
standard pediatric care. In addition, several book companies have committed to donating 
hundreds of thousands of books for distribution to children through community health centers 
and other medical offices across the nation. This inh'iative reinforces the Parents as First 
Teachers portion of the America Reads program. 



(. 
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Executive Order on Environmental Health and Safety Risks: You currently have 
under consideration a proposed Executive Order that would require agencies to consider and 
explain the effects of certain major rules on children. This order, if you decide to approve it, 
would serve as an excellent lead-in to the Conference, and we recommend issuing it on April 16. 
The order gives meaning and effect to your Administration's commitment to protect children in 
making regulatory decisions. 

Conference Policy Announcements 

The biggest news from the Conference should be the Conference itself -- that you and the 
First Lady hosted a day-long meeting on this subject and that scientists, community leaders, 
parents, and other experts communicated ideas and information on this issue to each other and 
the American public. The Conference also should provide a vehicle to remind everyone of your 
Administration's accomplishments in this area, such as increasing funding for research related to 
children, expanding and improving Head Start and creating the Early Head Start Program, raising 
childhood immunization rates to an all-time high, and launching a major new effort to eliminate 
childhood lead poisoning. 

In addition, the Conference -- especially your opening remarks -- will give you an 
opportunity to discuss new and pending policy initiatives that show a continuing commitment to 
this set of issues. We recommend that your comments focus principally, but not exclusively, on 
child care and children's health and that you make the announcements discussed below. 

Child Care: Child care experts believe the Defense Department's child care system is 
now the best in the country and possibly the world (in large part because of legislation enacted in 
the late 1980s). DoD child care is characterized by: high standards, including a high percentage 
of accredited centers; a strong enforcement system with four unannounced annual inspections 
and a 1-800 hot line for parents to report concerns; a wage structure that is tied to training and an 
"up or out" personnel policy requiring completion of training requirements; relatively generous 
wages and benefits, which reduce staff turnover; a system of linking up individual home care 
providers to give them needed support; and sufficient funding to make quality child care 
affordable (though there still are waiting lists). 

We recommend you hold up the DoD child care system as a model for the nation and 
issue an executive memorandum directing the Secretary of Defense to use the Department's 
resources and expertise to improve child care across the nation. In particular, you would direct 
that (1) military bases partner with state and county governments to provide on-the-job training 
in child care to welfare recipients; (2) each military child development center partner with a 
civilian child care center and work with it to improve quality; (3) DoD establish regional "Child 
Care Masters Programs" that civilian child care managers could attend for two weeks to learn 
best practices; (4) DoD publicize its model designs for child care facilities and playgrounds; and 
(5) DoD issue benchmarks in the areas of standards, enforcement, compensation, and cost against 
which civilian child care programs could evaluate themselves. Most civilian child care systems 



will come up short against DoD's benchmarks, particularly in terms of compensation and 
affordability, but such a comparison might help build public support for greater investment in 
child care. DoD fully supports the idea of issuing such a directive. 
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You also might want to float some trial balloons on more ambitious -- and costly -­
proposals. For example, some have suggested making the Child and Dependent Tax Care Credit 
refundable (at a cost of $2-4 billion), so that families with little or no income can benefit from it. 
The Blue Dog budget makes the credit refundable, but pays for it by eliminating the tax benefit 
for families with incomes over $100,000. Another legislative proposal would provide a tax 
credit to private companies and institutions to encourage them to build quality child-care centers 
on-site. Given our budget, you cannot endorse any of these proposals, but you might want to use 
this opportunity to suggest your openness to further discussion of such legislation. 

Children's Health Initiative: We also recommend that you discuss in your opening 
remarks the importance of insurance covemge for children's health and development, 
highlighting the Children's Health Initiative in your 1998 budget proposal. Your proposal will 
extend coverage to up to 5 million uninsured children by the year 2000 . You can announce at the 
Conference that the deans of academic medical centers -- important legitimators within the 
medical community -- have endorsed your proposal. 

We are also planning a follow-up children's health event, where you will release a study 
showing the links between insurance coverage, health status and development and learning for 
children from 0 to 18 years old and talk in more detail about your health proposal. Either at the 
follow-up event or at the Conference itself, you can announce a project by Kaiser Permanente to 
spend $100 million over the next 5 years to provide health insurance to uninsured children. 

Child Victims of Violence Initiative. You caD. announce that the Department of Justice 
will establish, with FY 97 discretionary funding, a Child Victims of Violence Initiative through 
the Yale, New Haven Child Development-Community Policing Program. This program, which 
Chief Wearing will speak about, trains police officers in child development, so that they can 
.better respond to situations arising in the field. The new initiative will extend the program to 
other sites and also broaden it to include people other than police officers -- such as prosecutors, 
probation and parole officers, and mental health professionals -- whose work would benefit from 
knowing about early child development. 

Head Start Funding: You can announce the launch of a new competition for Early Head 
Start grants, which will highlight this Administration's creation of the program. 

America Reads Early Childhood Kits: You can announce the release of the America 
Reads Early Childhood Kits for Families and Caregivers. The kits include a developmental 
growth chart and suggestions about developmentally appropriate activities for children ages 0 to 
5. Everyone who looks at these kits loves them. The kits will be distributed to early childhood 
programs across the nation and to individuals who call the Department of Education's 1-800 line. 





WHITE HOUSE STAFFING MEMORANDUM 

DATE: __ ....;.tf
p
V_2-___ _ --ACTION/CONCURRENCE/COMMENT DUE BV: _____ _ 

SUBJECT: -"~i:::..... Ai_A-li~G~(;t_'(_J_k~ __ C_ovJ-e __ VC-Vt_<..( __ -_a_I((._V_Ili_/'CVv'__,(f-'-fi-(o-OWl_1-t'\..Q_~_'i_I_~ 

ACTION FYI ACTION ~. 
VICE PRESIDENT 0 ~ McCURRY 0 
BOWLES 0 ri/ McGINTY 0 0 
McLARTY 0 0 NASH 0 0 
PODESTA 0 ~ RUFF 0 0 
MATHEWS 0 rv" Sl1ITH 0 0 
RAINES 0 ~ REED 0 0 

BAER 0 rst' SOSNIK 0 ~ 

ECHAVESTE 0 ~ LEWIS 0 ~ 

EMANUEL 0 ~ YELLEN 0 0 
GIBBONS ·0 0 STREETT 0 0 
HALE 0 0 SPERT.TNG 0 ~ 
HERMAN 0 0 HAWLEY 0 0 -

" 0 0 0 0 ., HIGGINS VERVEER 

HILLEY 0 ~ RADD 0 0 
KLAIN 0 

~ 
0 0 

BERGER EJ ') 0 0 
LINDSEY 0 0 0 0 

REMARKS: 

1VI-/5 {;res bv, 1ovvvevA<f1 Iv ~ 7)tc>; cV V,J 
RESPONSE: 

Staff Secretary 



THE WHITE HOUSE 

WASHINGTON 

April 11, 1997 

MEMORANDUM FOR THE PRESIDENT 

FROM: Bruce Reed 
Melanne Verveer 
Elena Kagan 

'97 APR 11 PH9:09 

SUBJECT: White House Conference on Early Childhood Development and Learning 

As you know, on Thursday, April 17, you and the First Lady will host the White House 
Conference on Early Childhood Development and Learning: What New Research on the Brain 
Tells Us About Our Youngest Children. This memorandum provides an overview of the 
Conference, as well as summarizing recommended policy announcements. 

Conference Overview 

The Conference will spotlight new scientific findings about how children develop, and 
explore how we can make the most of this information to give children what they need to thrive. 
The Conference will provide an opportunity to showcase what your Administration already has 
accomplished in this area, such as increasing investments in scientific research and creating or 
improving programs like Early Head Start and WIC. 

The Conference will consist of two roundtable discussions, one in the moming and one in 
the afternoon, with a luncheon in the State Dining Room (optional for you) in between the two. 

Morning session: You and the First Lady will make remarks to open the Conference. 
Yours will discuss the importance of the issue to be addressed, note past Administration 

. accomplishments in the area, and discuss new initiatives, principally for improving child care 
and children's health (detailed below). 

A panel of experts will then present an overview of the emerging knowledge, gained from 
neuroscience and behavioral science, on early childhood development. Dr. David Hamburg, 
President of the Carnegie Corporation, will moderate brief presentations by: 

• Dr. Donald Cohen, Director of the Yale Child Study Center, who will discuss what the 
behavior of children shows about their cognitive, emotional, and social development; 

• Dr. Carla Shatz, a neuroscientist at the Uni~ersity of California, Berkeley, who will 
explain how children's brains develop in the earliest years of life; and 



• Dr. Patricia Kuhl, Chair of the Department of Speech and Hearing Sciences at the 
University of Washington, who will discuss how children learn language. 

Following these presentations, three more experts will join the panel to discuss what the 
scientific research suggests about protecting children's health and providing good child care: 

• Dr. Ezra Davidson, Drew University of Medicine, who can address the importance of 
prenatal and perinatal services; 
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• Dr. T. Berry Brazelton, Harvard University, who can discuss the pediatrician's role in 
early childhood development; and 

• Dr. Deborah Phillips, Institute of Medicine, who can address how child care can affect 
early development. 

These experts also will respond to a series of questions posed by the First Lady and Mrs. Gore. 
Some ofthese questions will come from a poll conducted by Hart Research for Zero to Three (an 
early development advocacy group) that tried to discover what parents most want to know about 
early childhood development. Other questions will tackle the tough issues raised by the new 
research -- for example, "does this research mean that women should not work outside the 
home?" or "does this research suggest that adopting an older child is a bad idea?" 

Afternoon Session: The purpose of the afternoon session is to highlight model efforts 
that communities are undertaking to support parents and enhance early childhood development. 
This panel will be action-oriented and will give you an opportunity to highlight Administration 
accomplisIunents and initiatives. Participants in the discussion will include: 

• Dr. Gloria Rodriguez, Avance Family Support Program, San Antonio, TX. 
A vance is a widely acclaimed family support and education program serving 
predominantly Hispanic communities. 

• Harriet Meyer, Ounce of Prevention, Chicago, IL. 
Ounce of Prevention is a statewide program in Illinois that develops innovative early 
childhood programs and runs model Early Head Start and child care programs. 

• Melvin Wearing, Chief of Police, New Haven, CT. 
Wearing will discuss a pioneering initiative that trains community police officers to use 
child development principles in their work. 

• Arnold Langbo, The Kellogg Company CEO, Battle Creek, MI. 
Kellogg launched a community-wide effort ,last fall to provide practical early brain 
development information to every Battle Creek parent and caregiver. 



• Rob Reiner, CastleRock Entertairnnent, Los Angeles, CA. 
Reiner will discuss the "I Am Your Child" campaign launched this month and the 
media's role in making early childhood development information available. 

• Governor Bob Miller, Nevada, Co-chair of the NGA Children's Task Force. 
Miller will discuss what States are doing to enhance early childhood development. 

3 

Satellite Sites: The morning session of the Conference will be transmitted to at least 53 
satellite sites -- mostly universities and hospitals -- in about 30 states and all 10 federal regions. 
(Fifty-three is the current number; there will probably be more.) In almost all of these sites, local 
organizers will put on programs of their own to follow the morning session and will report back 
to you on their proceedings and recommendations. Cabinet Affairs is encouraging subcabinet 
officials to attend and speak at these satellite conferences. In addition, regional administrators 
from HHS, USDA, EPA, Education, and GSA are taking an active role in the satellite sessions. 

Report of Proceedings: We are currently making arrangements for an official conference 
report, to be issued in early June. The report, in addition to providing a summary of the 
conference proceedings, will serve as a resource guide and learning tool for parents and child 
care providers. We expect to print 250,000 copies and distribute them through departmental 
programs, such as Head Start and Even Start, and to individuals who request information about 
the Conference. 

Pre-Conference Policy Initiatives 

We would like to make three announcements prior to the Conference, in order to lay the 
groundwork for the Conference's discussion of ways to enhance early childhood development. 

FMLA Expansion for Federal Employees: In your April 12 radio address, you will 
introduce the themes of the Conference and then direct heads of executive departments and 
agencies to expand family and medical leave for federal employees in the ways proposed in your 
legislation. This action would allow federal employees 24 hours of unpaid leave each year to 
participate in activities relating to school and child care, children's health care, and (unrelated to 
the Conference) elderly relatives' health needs. You will stress in your radio address how such 
family-friendly policies can support parents with young children. 

Prescription for Reading: On April 16, the First Lady (and perhaps you, depending on 
the status of budget negotiations) will announce an initiative to encourage pediatricians to 
"prescribe" that parents read to their children. As part of this initiative, the American Academy 
of Pediatrics will announce that prescribing reading to infants and toddlers should be part of 
standard pediatric care. In addition, several book companies have committed to donating 
hundreds of thousands of books for distribution to children through community health centers 
and other medical offices across the nation. This init'iative reinforces the Parents as First 
Teachers portion of the America Reads program. 
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Executive Order on Environmental Health and Safety Risks: You currently have 
under consideration a proposed Executive Order that would require agencies to consider and 
explain the effects of certain major rules on children. This order, if you decide to approve it, 
would serve as an excellent lead-in to the Conference, and we recommend issuing it on April 16. 
The order gives meaning and effect to your Administration's commitment to protect children in 
making regulatory decisions. 

Conference Policy Announcements 

The biggest news from the Conference should be the Conference itself -- that you and the 
First Lady hosted a day-long meeting on this subject and that scientists, community leaders, 
parents, and other experts communicated ideas and information on this issue to each other and 
the American public. The Conference also should provide a vehicle to remind everyone of your 
Administration's accomplishments in this area, such as increasing funding for research related to 
children, expanding and improving Head Start and creating the Early Head Start Program, raising 
childhood immunization rates to an all-time high, and launching a major new effort to eliminate 
childhood lead poisoning. 

In addition, the Conference -- especially your opening remarks -- will give you an 
opportunity to discuss new and pending policy initiatives that show a continuing commitment to 
this set of issues. We recommend that your comments focus principally, but not exclusively, on 
child care and children's health and that you make the announcements discussed below. 

Child Care: Child care experts believe the Defense Department's child care system is 
now the best in the country and possibly the world (in large part because of legislation enacted in 
the late 1980s). DoD child care is characterized by: high standards, including a high percentage 
of accredited centers; a strong enforcement system with four unannounced annual inspections 
and a 1-800 hot line for parents to report concerns; a wage structure that is tied to training and an 
"up or out" personnel policy requiring completion oftraining requirements; relatively generous 
wages and benefits, which reduce staff turnover; a system of linking up individual home care 
providers to give them needed support; and sufficient funding to make quality child care 
affordable (thOUgh there still are waiting lists). 

We recommend you hold up the DoD child care system as a model for the nation and 
issue an executive memorandum directing the Secretary of Defense to use the Department's 
resources and expertise to improve child care across the nation. In particular, you would direct 
that (I) military bases partner with state and county governments to provide on-the-job training 
in child care to welfare recipients; (2) each military child development center partner with a 
civilian child care center and work with it to improve quality; (3) DoD establish regional "Child 
Care Masters Programs" that civilian child care managers could attend for two weeks to learn 
. best practices; (4) DoD publicize its model designs f~r child care facilities and playgrounds; and 
(5) DoD issue benchmarks in the areas of standards, enforcement, compensation, and cost against 
which civilian child care programs could evaluate themselves. Most civilian child care systems 



will come up short against DoD's benchmarks, particularly in terms of compensation and 
affordability, but such a comparison might help build public support for greater investment in 
child care. DoD fully supports the idea of issuing such a directive. 

5 

You also might want to float some trial balloons on more ambitious -- and costly -­
proposals. For example, some have suggested making the Child and Dependent Tax Care Credit 
refundable (at a cost of $2-4 billion), so that families with little or no income can benefit from it. 
The Blue Dog budget makes the credit refundable, but pays for it by eliminating the tax benefit 
for families with incomes over $100,000. Another legislative proposal would provide a tax 
credit to private companies and institutions to encourage them to build quality child-care centers 
on-site. Given our budget, you cannot endorse any of these proposals, but you might want to use 
this opportunity to suggest your openness to further discussion of such legislation. 

Children's Health Initiative: We also recommend that you discuss in your opening 
remarks the importance ofinsurance coverage for children's health and development, 
highlighting the Children's Health Initiative in your 1998 budget proposal. Your proposal will 
extend coverage to up to 5 million uninsured children by the year 2000. You can announce at the 
Conference that the deans of academic medical centers -- important legitimators within the 
medical community -- have endorsed your proposal. 

We are also planning a follow-up children's health event, where you will release a study 
showing the links between insurance coverage, health status and development and learning for 
children from 0 to 18 years old and talk in more detail about your health proposal. Either at the 
follow-up event or at the Conference itself, you can announce a project by Kaiser Permanente to 
spend $100 million over the next 5 years to provide health insurance to uninsured children. 

Child Victims of Violence Initiative. You can announce that the Department of Justice 
will establish, with FY 97 discretionary funding, a Child Victims of Violence Initiative through 
the Yale, New Haven Child Development-Community Policing Program. This program, which 
Chief Wearing will speak about, trains police officers in child development, so that they can 
.better respond to situations arising in the field. The new initiative will extend the program to 
other sites and also broaden it to include people other than police officers -- such as prosecutors, 
probation and parole officers, and mental health professionals -- whose work would benefit from 
knowing about early child development. 

Head Start Funding: You can announce the launch of a new competition for Early Head 
Start grants, which will highlight this Administration's creation of the program. 

America Reads Early Childhood Kits: You can announce the release of the America 
Reads Early Childhood Kits for Families and Caregivers. The kits include a developmental 
growth chart and suggestions about developmentally appropriate activities for children ages 0 to 
5. Everyone who looks at these kits loves them. The kits will be distributed to early childhood 
programs across the nation and to individuals who call the Department of Education's 1-800 line. 





New Insights 
into Early 

Development By Rima Shore 



ISBN 1 -BB8324-04-X 

Rethinking the Brain: New Insights into Early Development 

Copyright © 1997, Families and Work Institute, 330 Seventh Avenue, New York, New York 10001. 212-465-2044 

Web site: httpllwww.familiesandwork.org 

All rights reserved. 



Families and Work Institute is a non-profit organization that addresses the changing nature of 
work and family life. The Institute is committed to finding research-based strategies that foster 

mutually supportive connections among workplaces, families, and communities. 

Some other Families and Work Institute publications: 
Community Mobilization: Strategies to Support Young Children and Their Families 

Education Before School: Investing in Quality Child Care 

The Changing Workforce: Highlights of the National Study 

Moving From Programs to Culture Change: The Next Stage for the Corporate Work-Family Agenda 

The Corporate Guide to National Dependent Care Resource and Referral Services 

New Expectations: Community Strategies for Responsible Fatherhood 

Getting Men Involved: Strategies for Early Childhood Programs 

An Examination of the Impact of Family-Friendly Policies on the Glass Ceiling 

The Corporate Reference Guide to Work-Family Programs 

College and University Reference Guide to Work-Family Programs 

The Family-Friendly Employer: Examples from Europe 

Women: The New Providers 

Families and Work Institute's 

____ . __________ --'c'-<!J.Qr4P,nQ.lJ..Jrate..Lead ... e ...... r""'shUJi't'P'-C, ..... i....,rc ... l ... e ____________ _ 

Corporate Benefactors 
($15,000 or more) 

AT&T 
Joseph E. Seagram & Sons, Inc. 

Merck&Co. 

Corporate Patrons 
($10,000-$14,999) 

Chase Manhattan Bank, N.A. 
Chevron Corporation 

IBM 
Johnson & Johnson 

Warner Lambert Corporation 
Xerox 

Corporate Sponsors 
($5,000-$9,999) 

Aetna 
Ceridian Corporation 
CIGNA Corporation 

Corporate Family Solutions 
Eli Lilly and Company 

Fel-Pro Incorporated 
First Tennessee Bank 

Hoechst Celanese 
Marriott International 

Price Waterhouse 
State Farm Insurance 

Texas Instruments 
Time Warner Inc. 

WFD 

Corporate Friends 
. ($1,000-$4,999) 

Baxter Healthcare Corporation 
Chubb Insurance 

Condo! Nast Publications 
Family Education Network 

Gannett 
GTE 

John Hancock Mutual Life 
Insurance Company 
Mutual of New York 

Silicon Graphics 

Our thanks to these companies for annual donations for general operating support of the Institute. 



New Frontiers for Research, Policy, and Practice 

Conference Funders 

Carnegie Corporation of New York 

The Harris Foundation 

The Charles A. Dana Foundation 

Robert R. McCormick Tribune Foundation 

Duane Alexander, MD 
Director 

National Institute of Child Health 
and Human Development 

Heidelise A1s, PhD 

Associate Professor of Psychology 

Harvard Medical School 

Denise Carter-Blank, PhD 

Director of Education Programs 
Robert R. McCormick Tribune 

Foundation 

Donald J. Cohen, MD 

Professor and Director 

Yale Child Study Center' 

Conference Steering Committee 

Felton Earls, MD 
Professor of Human Behavior 

Harvard School of Public Health 

Emily Fenichel, MSW 
Associate Director 

ZERO TO THREE 

Ellen Galinsky, MS 

President 

Families and Work Institute 

Irving B. Harris 

Chairman 

The Harris Foundation 

Michael H. Levine, PhD 
Program Officer 

Carnegie Corporation of New York 

Margaret E. Mahoney 
President 

MEM Associates, Inc. 

Jim O'Sullivan 
Program Officer 

The Charles A. Dana Foundation 

Deborah Phillips, PhD 

Director 
Board on Children and Families of 

the National Research Council 

Barry Zuckerman, MD 

Chief and Chairman, Department 

of Pediatrics 
Boston University Medical School 

Funders of the "I Am Your Child" Early Childhood Public Engagement Campaign 

The conference from which this publication springs was one of the first steps in the "I Am Your Child" campaign, a 
national public awareness and engagement campaign to make early childhood development a priority for our nation. 

Campaign founders include Rob Reiner, Michele Singer Reiner, and Ellen Gilbert of International Creative 
Management, as well as a broad range of experts from the early childhood fields. The Families and Work Institute 

is coordinating outreach activities for this effort. The campaign is made possible through the generous support 
of the following foundations and corporate sponsors: 

AT&T Foundation 

The California Wellness 
Foundation 

Carnegie Corporation of New York 

The Commonwealth Fund 

The Charles A. Dana 
Foundation, Inc. 

Freddie Mac Foundation 

The Harris Foundation 

The Teresa & H. John Heinz III 
Foundation 

IBM Corporation 

Johnson & Johnson 

W.K. Kellogg Foundation 

The Robert Wood Johnson 

Foundation 

John D. & Catherine T. MacArthur 
Foundation 

A.L. Mailman Family 
Foundation, Inc. 

Robert R. McCormick Tribune 
Foundation 

The Travelers Foundation 

Funding for printing this publication was provided by the Robert R. McCormick Tribune Foundation. 



The following individuals donated their time and expertise to read­

and in some cases re-read-this publication in manuscript. 

Larry Aber, PhD 

Director 

National Center for Children 

in Poverty 

April Ann Benasich, PhD 

Assistant Professor of Neuroscience 

and Director of Infancy Studies 

Center for Molecular and Behavioral 

Neuroscience 

Rutgers University 

James Black, MD, PhD 

Assistant Professor of Psychiatry 

University of IIIinios 

Urbana Champaign 

Barbara T. Bowman, MA 

President 

Erikson Institute 

Harry Chugani, MD 

Director. PET Center 

Professor of Pediatrics. Neurology and 

Radiation 

Director of Epilepsy 

Surgery Program 

Wayne State University 

Medical School 

Geraldine Dawson, PhD. 

Professor of Psychology 

Department of Psychology 

University of Washington 

Felton Earls. MD 

Professor of Human Behavior 

and Development 

Harvard School of Public Health 

Manha Farrell Erickson 

Director 

Children Youth and Family Consortium 

University of Minnesota 

Emily Fenichel, MSW 

Associate Director 

ZERO TO THREE 

James Garbarino. PhD 

Director 

Family Life Development Center 

Cornell University 

William T. Greenough, PhD 

Professor of Psychology, Psychiatry 

and Cell and Structural Biology 

University of Illinois 

Urbana Champaign 

Stanley Greenspan 

Clinical Professor of Psychiatry. 

Behavioral Sciences and Pediatrics 

George Washington University 

Medical Center 

Megan Gunnar, PhD 

Professor 

University of Minnesota 

Myron A. Hofer, PhD 

Professor of Psychiatry 

Director. Division of Developmental 

Psychobiology 

Columbia University College of 

Physicians and Surgeons 

Ronald Kotulak 

Science Writer 

Chicago Tribune 

Ronald Lally, EdD 

Director, Center for Child & Family 

Studies 

WESTEDlFar West Laboratory 

Judy Langford Carter 

Fonner Executive Director 

Family Resource Coalition 

Bennett L. Levanthal, MD 

Chainnan (Interim) 

Department of Psychiatry 

Director of Child and Adolescent 

Psychiatry 

The University of Chicago 

Margaret E, Mahoney 

President 

MEM Associates, Inc. 

Linda C. Mayes, MD 

Arnold Gesell Associate Professor of 

Child Development 

Pediatrics and Psychology 

Yale University Child 

Study Center 

Tracy Orleans, PhD 

Senior Research and Program Officer 

The Robert Wood Johnson Foundation 

Bruce 0, Perry. MD, PhD 

Director. Civitas Child Trauma 

Programs 

Baylor College of Medicine 

Deborah Phillips, PhD 

Director 

Board on Children and 

Families of the 

National Research Council 

Pasko Rakic, MD, ScD 

Professor and Chainnan 

Section of Neurobiology 

Yale University School of Medicine 

L. Alan Sroufe, PhD 

William Harris Professor of 

Child Psychology 

Institute of Child Development 

University of Minnesota 

Kathryn Taaffe Young, PhD 

Senior Program Officer 

The Commonwealth Fund 

Lauren Wakschlag, PhD 

Department of Psychiatry 

University of Chicago 

Bernice Weissbourd, MA 

President 
Family Focus 

Edward Zigler, PhD 

Sterling Professor of Psychology 

Director of the Bush Center 

Yale University 

Barry Zuckerman, MD 

Chief and Chainnan. Department of 

Pediatrics 

Boston University Medical Center 

Our thanks to the following Families and Work Institute staff who contributed to this publication: 

Jennifer E. Swanberg, John Boose, Nik Elevitch. Robin Hardman, and Tory Haskell. 

We are also grateful to Barbara Shore for editorial and research support. 



........ .Execlltive.Summary ........ 
ix 

......... PQrew.ord ......... 
xv 

........ Preface ........ . 
xvii 

.......... In.troduction ......... 
2 

........ Br.eaktbrollghs.inNellrosdencf:=.WbyNow? ......... 
7 

New Research Tools 7 

The Context for Recent Brain Research 11 

New Interest in the Brain Across Diverse Disciplines 13 

__ \-vhatBavf-We .. Leal11ed~_ 
15 

1. Human development hinges on the interplay between nature and nurture. 15 

The Impact of the Environment 15 

The Development ofthe Cortex 23 

Humans and Other Primates 25 

2. Early care and nurture have a decisive and long-lasting impact on how people develop. 
their ability to learn. and their capacity to regulate their own emotions. 27 

The Protective Function of Warm, Responsive Care 27 

The Importance of Attachment 29 

3. The human brain has a remarkable capacity to change. but timing is crucial. 36 

The Brain's Capacity to Compensate 36 

"Prime Times" for Healthy Development 36 



4. There are times when negative experiences or the absence of appropriate 
stimulation are more likely to have serious and sustained effects. 39 

The Impact of Trauma and Neglect 40 

The Impact of Maternal Depression 41 

The Impact of Substance Abuse 43 

The Impact ofInstitutionalization 46 

The Impact of Poverty 47 

5. Substantial evidence amassed over the last decade points to the 
wisdom and efficacy of early intervention. 49 

Addressing Social Vulnerability 49 

Developmental Care for Preterm Infants 53 

Brain Research and Neurological Impairments 54 

_Wher.eJ.lo...W".e..GuEram.HereL 
57 

Where is the Consensus? 57 

Where Is the Debate? 63 

Implications for Policy and Practice 65 

Conveying New Knowledge about the Brain 68 

_~.Glossary __ . 
71 

._ .. Appendices_ .. 
73 

A. Conference Speakers. Respondents and Moderators 73 

B. Examples of Early Intervention Programs 75 . 

......... Note.s ......... . 
81 

......... Sources.for.Sidehars ........ . 
85 

..... Bihliography ...... . 
88 



______ E.,u.X1...-ecutive Summary _____ _ 

A father comforts a crying newborn. A mother 

plays peekaboo with her ten-month-old. A child 

care provider reads to a toddler. And in a matter of 

seconds, thousands of cells in these children's 

growing brains respond. Some brain cells are 

"turned on:' triggered by this particular experience. 

Many existing connections among brain cells are 

strengthened. At the same time, new connections 

are formed, adding a bit more definition and com­

plexity to the intricate circuitry that will remain 

largely in place for the rest of these children's lives. 

We didn't always know it worked this way. Until 

recently, it was not widely believed that the brains 

of human infants could be so active and so com­

plex. Nor did we realize how flexible the brain is. 

Only 15 years ago, neuroscientists assumed that by 

the time babies are born, the structure of their 

brains is genetically determined. They did not rec­

ognize that the experiences that fill a baby's first 

days, months and years have such a decisive impact 

on the architecture oftheir brains, or on the nature 

and extent of their adult capacities. Today, thanks 

in part to decades of research on brain chemistry 

and sophisticated new technologies, neuroscientists 

are providing evidence for assertions that would 

have been greeted with skepticism ten or twenty 

years ago. 

Breakthroughs in Neuroscience-
____ ..wQy...No_w], __ _ 

Every field of endeavor has peak moments of dis­

covery and opportunity, when past knowledge con­

verges with new needs, new insights, and new tech­

nologies to produce stunning advances. For 

neuroscience, this is one such moment. Certainly, 

the development of new research tools, such as 

brain imaging technologies, has been a crucial fac­

tor. But technological advances never occur in a 

vacuum. Brain research has been stimulated, in 

part, by growing concern about the status of chil­

dren in America-not only their academic achieve­

ment, but also their health, safety, and overall well­

being. There is growing consensus, among decision 

makers in many fields, that efforts to recast policy 

and reconsider the best use of public resources 

must begin at the beginning-with clearheaded 

thinking about young children's brains. 

What. . .I:I.av.e .. w.e .. .Learnedl ............ _ ................................................... . 

1. Human development hinges on the 
interplay between nature and 
nurture. Much of our thinking about the 

brain has been dominated by old assumptions­

that the genes we are born with determine how our 

brains develop, and that in turn how our brains 

develop determines how we interact with the 

world. Recent brain research challenges these 

assumptions. Neuroscientists have found that 

throughout the entire process of development, 

beginning even before birth, the brain is affected by 

environmental conditions, including the kind of 

nourishment, care, surroundings, and stimulation 

an individual receives. The impact of the environ­

ment is dramatic and specific, not merely influenc­

ing the general direction of development, but actu­

ally affecting how the intricate circuitry of the 

brain is wired. 

Executive Summary ix 



The notion of "wiring" or "circuitry" is often 

used to describe the brain's complex network. 

Brain function hinges on the rapid, efficient pas­

sage of signals from one part of the brain to anoth­

er. It needs a well organized network. The building 

blocks of this network are brain cells (neurons) and 

the connections (synapses) they form to other 

brain cells. These synapses are vital to healthy 

development and learning: they link up to form 

neural pathways. As an individual interacts with 

the environment-reacting to stimuli, taking in 

information, processing it, or storing it-new sig­

nals race along these neural pathways. In neurosci­

entists' terms, the synapses and the pathways they 

form are "activated." 

It is during the first three years of life that the 

vast majority of synapses is produced. The number 

of synapses increases with astonishing rapidity 

until about age three and then holds steady 

throughout the first decade of life. A child's brain 

becomes super-dense, with twice as many synapses 

as it will eventually need. Brain development is, 

then, a process of pruning. 

This is why early experience is so crucial: those 

synapses that have been activated many times by 

virtue of repeated early experience tend to become 

permanent; the synapses that are not used tend to 

be eliminated. In this way early experiences-posi­

tive or negative-have a decisive impact on how 

the brain is wired. 

New knowledge about brain function should 

end the "nature or nurture" debate once and for all. 

A great deal of new research leads to this conclu­

sion: how humans develop and learn depends criti­

cally and continually on the interplay between 

nature (an individual's genetic endowment) and 

nurture (the nutrition, surroundings, care, stimula­

tion, and teaching that are provided or withheld). 

Both are crucial. 

x Rethinking the Braill 

2. Early care has a decisive and long­
lasting impact on how people 
develop, their ability to learn, and 
their capacity to regulate their own 
emotions. The ways that parents, families, 

and other caregivers relate and respond to young 

children, and the ways that they mediate children's 

contact with the environment, directly affect the 

formation of neural pathways. In particular, a 

child's capacity to control emotions appears to 

hinge, to a significant extent, on biological systems 

shaped by his or her early experiences and attach­

ments. Neuroscientists are finding that a strong, 

secure attachment to a nurturing caregiver can 

have a protective biological function, helping a 

growing child withstand (and, indeed, learn from) 

the ordinary stresses of daily life. There is no single 

"right" way to create this capacity; warm, respon­

sive care can take many forms. 

3. The human brain has a remarkable 
capacity to change, but timing is 
crucial. There is mounting evidence that 

the ibrain has the capacity to change in important 

ways in response to experience. It shows that the 

brain is not a static entity, and that an individual's 

capacities are not fixed at birth. The brain itself can 

be altered-or helped 'to compensate for prob­

lems-with timely, intensive intervention. In the 

first decade of life, and particularly in the first few 

years, the brain's ability to change and compensate 

is especially remarkable. 

Because the brain has the capacity to change, 

there are ample opportunities to promote and sup­

port children's healthy growth and development. 

But timing is crucial. While learning continues 

throughout the life cycle, there are optimal periods 

of opportunity-"prime times"-during which the 

brain is particularly efficient at specific types of 

learning. In the neurobiological literature, these 

times are called "critical periods." 



4. There are times when negative 
experiences or the absence of 
appropriate stimulation are more 
likely to have serious and sustained 
effects. A number of researchers have 

focused their attention on specific circumstances 

that may interfere with warm, responsive caregiv­

ing during critical periods, including maternal 

depression. While not all babies of depressed 

mothers show negative effects, maternal depression 

can impede healthy brain development, particular­

ly in the part of the brain associated with the 

expression and regulation of emotions. Post­

partum depression that lasts only a few months 

does not appear to have a lasting impact; but babies 

who are from six to eighteen months old when 

their mothers suffer from depression appear to be 

at greater risk. When mothers are treated for or 

recover from depression, their children's brain 

activity and behavior can improve significantly. 

New knowledge about the vulnerability of the 

developing brain to environmental factors suggests 

that significant, early exposure to such substances 

as nicotine, alcohol, and cocaine may have more 

harmful and long-lasting effects on young children 

than was previously suspected. 

Early experiences of trauma or ongoing abuse, 

whether in utero or after birth, can interfere with 

the development of the subcortical and limbic 

areas of the brain, resulting in extreme anxiety, 

depression, and/or the inability to form healthy 

attachments to others. Adverse experiences 

throughout childhood can also impair cognitive 

abilities. 

Many of the risk factors described above occur 

together, jeopardizing the healthy development of 

young children and making research endeavors 

more challenging. Research shows that many of 

these risk factors are associated with or exacerbated 

by poverty. Today, fully a quarter of American chil-

dren under the age of six are growing up in pover­

ty; the same figure holds for children under the age 

of three. Economic deprivation affects their nutri­

tion, access to medical care, the safety and pre­

dictability of their physical environment, the level 

of family stress, and the quality and continuity of 

their day-to-day care. 

5. Evidence amassed over the last 
decade points to the wisdom and 
efficacy of prevention and early 
intervention. There are, to be sure, some 

genetic disorders or neurological events (such as a 

massive stroke) whose consequences are difficult if 

not impossible to reverse, given current knowledge 

and methods. But study after study shows that 

intensive, well designed, timely intervention can 

improve the prospects-and the quality of Iife-of 

many children who are considered to be at risk of 

cognitive, social, or emotional impairment. In 

some cases, effective intervention efforts can even 

ameliorate conditions once thought to be virtually 

untreatable, such as autism or mental retardation. 

The efficacy of early intervention has been 

demonstrated and replicated in diverse communi­

ties across the nation. Children from families with 

the least formal education appear to derive the 

greatest cognitive benefits from intervention pro­

grams. Moreover, the impact of early intervention 

appears to be long-lasting, particularly when there 

is follow- up during the elementary school years. 

Where Do W~ .... Ewr-"o<J.mU-lH ......... e.Llre ..... ') ..... _____ _ 

In most spheres of knowledge, what we don't know 

far exceeds what we do know. Brain research is no 

exception. Coming years promise to yield new dis­

coveries about how the brain develops and how 

children's capacities grow and mature. 
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However, the knowledge base is ample enough 

to allow us to act now. A framework for action 

might be designed around key assertions presented 

in this report, including the importance of the 
interplay between nature and nurture; the impor­

tance of strong, secure early attachments; the 

extent and rapidity of early development; the 

brain's remarkable plasticity; and the wisdom and 

efficacy of prevention and high-quality, well 

designed early intervention. 

Such a framework would need to take into 

account three key principles: 

First, do no harm. New insights into the brain 

suggest that the principle that guides medical prac­

tice should be applied just as rigorously to all poli­

cies and practices that affect children: first do no 

harm. Policies or practices that prevent parents 

from forming strong, secure attachments with their 

infants in the first months of life need urgent atten­

tion and reform. At the same time, parents need 

more information about how the kind of care they 

provide affects their children's capacities. "First, do 

no harm" also means mounting intensive efforts to 

improve the quality of child care and early educa­

tion, so that parents can be sure that while they are 

at work, their young children's emotional develop~ 

ment and learning are being fostered. 

Prevention is best, but when a child needs help, 

intervene quickly and intensively. Knowing that 

early experience has such a strong influence on 

brain development, parents may worry that every 

unpleasant sensation or upsetting experience will 

become a neurological nightmare. They may rest 

assured that in most cases, a history of consistent' 

and responsive care cushions children from the 

occasional bumps and bruises that are inevitable in 

xii Rethinking the Brai" 

everyday life. In most cases, children can recover 

even from serious stress or trauma. And if they are 

given timely, intensive, sustained help, they can 

overcome a wide range of developmental problems. 
More detailed knowledge about specific aspects of 

brain development and functioning will allow the 

design of interventions that more closely match 

children's needs. 

Promote the healthy development and learning 

of every child. If we miss early opportunities to 

promote healthy development and learning, later 

remediation may be more difficult and expensive, 

and may be less effective given the knowledge, 

methods and settings that are currently available. 

However, risk is not destiny. The medical, psycho­

logical, and educational literatures contain suffi­

cient examples of people who develop or recover 

significant capacities after critical periods have 

passed to sustain hope for every individual. Ongo­

ing efforts to enhance the cognitive, emotional, and 

social development of youth and adults in every 

phase of the life cycle must be supported. 

• : Implications for Policy and Practice 
i New insights into early development 

confront policy makers and practitioners in many 

fields with thorny questions and difficult choices. 

As we move into the next century, our children 

need and deserve policies and practices that reflect 

the importance of the early years, and that embody 

the principles that emerged from the brain confer­

ence. In particular, new knowledge about early 

development adds weight and urgency to the fol­

lowing policy goals: 

Improve health and protection by providing 

preventive and primary health care coverage 

for expectant and new parents and their young 

children. Today, about one in five pregnant 

women receives little or no prenatal care in the cru-



cial first trimester; for African American, Latina, 

and American Indian women, the figure is one in 

three. In addition to prenatal care, pregnant 

women need safe homes, adequate nutrition, and 

buffering from extreme stress. The first three years 

of life are also filled with important health and 

safety risks, but millions of children in this age 

span are uninsured or underinsured. 

Promote responsible parenthood by expanding 

proven approaches. All parents can benefit from 

solid information and support as they raise their 

children; some need more intensive assistance. 

There is substantial research evidence that certain 

parent education/family support programs pro­

mote the healthy development of children, improve 

the well-being of parents, and are cost-effective. 

Safeguard children in child care from harm and 

promote their learning and development. 

Researchers have found that most child care settings 

are of mediocre to poor quality, and the nation's 

youngest children are the most likely to be in unsafe, 

substandard child care. More than one-third are in 

situations that can be detrimcmtal to their develop­

ment. Most of the rest are in settings where minimal 

learning is taking place. We can do better. Studies 

show that it is possible to improve quality, creating 

settings in which children can thrive and learn. 

Enable communities to have the flexibility and 

the resources they need to mobilize on behalf 

of young children and their families. Efforts are 

now underway across the nation to mobilize com­

munities on behalf of young children and their 

families. These efforts need and deserve support 

from national, state, and local leaders, as weB as 

from leaders of business, the media, community 

organizations, and religious institutions. 

• I Conveying New Knowledge about 
I the Brain Finally, new knowledge about the 

brain must be communicated to families and the 

public at large with immense care. While mothers 

and fathers have a powerful impact on their chil­

dren's development and learning, many factors play 

a role and parents must not be made to feel solely 

responsible for every hurdle their children may 

encounter. While warm, responsive caregiving 

helps to promote healthy development, some neu­

rological conditions remain fairly resistant to 

change. And while the neuroscientist's lens may 

appear to magnify or isolate such neurological 

problems, they are in fact only one facet of these 

children's rich and complex lives. 

The notion of critical periods also needs to be 

carefully qualified. To be sure, nature provides 

prime times for development and learning, but 

parents and other caregivers can take advantage of 

these times in many ways, drawing upon their own 

varied resources and beliefs. Moreover, it is never 

too late to improve the quality of a child's life. 

In short, new insights into early brain develop­

ment suggest that as we care for our youngest chil­

dren, as we institute policies or practices that affect 

their day-to-day experience, the stakes are very 

high. But we can take comfort in the knowledge 

that there are many ways that we as parents, as 

caregivers, as citizens, and as policy makers can 

raise healthy, happy, smart children. We can take 

heart in the knowledge that there are many things 

that we as a nation can do, starting now, to brighten 

their future and ours. 
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____________ ~For~~Ld __________ __ 

Rethinking the Brain, and the conference which 

inspired it, present an overview of neuroscientists' 

recent findings about the brain, and suggest how 

these insights can guide and support our nation's 

efforts to promote the healthy development and' 

learning of young children. 

What can science teach? How can its findings 

be applied to urgent social problems? Richard 

Feynman, a Nobel Laureate in physics, often mused 

about such questions. He wrote: 

From time to time people suggest to me that 

scientists ought to give more consideration to 

social problems, especially that they should be 

more responsible in considering the impact of sci­

ence on society. It seems to be generally believed 

that if the scientists would only look at these very 

difficult social problems and not spend so much 

time fooling with less vital scientific ones, great 

. success would come of it. It seems to me that we 

do think about these problems, from time to time, 

but ... social problems are very much harder than 

scientific ones .... 

Feynman went on to say that it would be a mis­

take to underestimate the value of the world view 

which comes from scientific endeavor. In particu­

lar, the wonders of science have led us "to imagine 

all sorts of things infinitely more marvelous than 

the imaginings of poets and dreamers of the past:' 

I have my own example of the wonders of imag­

ination flowing from scientific findings. A human 

baby develops from the fertilization of a human egg 

by a human sperm, resulting in a combined cell 

which is very tiny. In about 25 weeks that micro­

scopic cell grows to become a fetus weighing one 

pound. In 15 more weeks, the fetus grows seven­

fold. I am awed by the fact that a fetus weighing one 

pound already has 100 billion brain cells (called 

neurons), anyone of which may form, over time, as 

many as 15,000 connections to other brain cells. 

This report is about the early development of 

the human brain. For many years, I have been 

interested in early childhood development. I have 

listened to and read the remarkable insights of peo­

ple like Anna Freud. John Bowlby, the Robertsons 

of London, Selma Fraiberg, Berry Brazelton, and 

Sally Provence. I have been struck by the keen clini­

cal judgments they reached about the importance 

of infancy, relying only on their own keen eyes, 

without the benefit of the new, sophisticated imag­

ing technologies. 

In the years when most of these pioneers began 

publishing their observations and theories, there 

was very little neurobiological evidence to confirm 

their judgments about the critical nature of early 

brain development:. But over the last decade, 

incredible advances in the knowledge and tools 

available to neurosci entists have allowed them to 

document the immense proliferation of neurons in 

the prenatal period. as ~elI as the processes by 

which children's brains, including those of infants, 

form myriad connections among those neurons. 

Indeed, how children's brains develop from a few 

cells to a complex structure encompassing billions 

of cells and trillions of connections is so astonish­

ing as to be almost unbelievable. 

Neuroscientists' insights suggest that the early 

years are filled with opportunities-and pitfalls. It 

is my hope that this report, and the discussions it 

sparks, will help paren ts, educators, human services 

providers, and policy makers in many fields seize 

those opportunities and sidestep those pitfalls. 

Irving Harris 

The Harris Foundation 

April 1997 
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________________ ~P~r~e£ac~e~ ______________ _ 

Rethinking the Brain is based, in large part, on the 

proceedings from a national conference that we 

organized and convened on the critical importance 

of early brain development for our nation's future 

well-being. This meeting, titled Brain Development 

in Young Children: New Frontiers for Research, Policy 

and Practice, was held on June 13 and 14, 1996 at the 

University of Chicago and brought together 150 of 

the nation's leading brain scientists, experts in child 

development and early education, business leaders, 

policy makers and members of the news media. 

The conference has served as a research base for 

the "I Am Your Child" Campaign, an early child­

hood public engagement campaign established by 

Rob Reiner, Michele Singer Reiner, Ellen Gilbert of 

International Creative Management, and other 

prominent entertainers, media, foundations, cor­

porations, and child development experts. The out­

reach campaign is coordinated by the Families and 

Work Institute. The campaign is bringing national 

attention to the importance of the first three years 

of life, promoting family involvement in young 

children's healthy development and school readi­

ness, helping to mobilize communities to act on 

behalf of young children and their families, and 

building the capacity of early childhood organiza­

. tions to help families nurture their children. 

The conference on brain development and its 

report build on a seminal report, Starting Points: 

Meeting the Needs of Our Youngest Children, 

released by Carnegie Corporation of New York in 

1994. Starting Points noted that: 

Across the United States, we are beginning to 

hear the rumblings of a quiet crisis. Our nation's 

children under the age of three and their families 

are in trouble, and their plight worsens every day. 

To be sure, the children themselves are not 

quiet; they are crying out for help. And their par­

ents' anxieties about inadequate child care and 

the high cost of their child's health care can be 

heard in kitchens, playgrounds, pediatricians' 

waiting rooms, and workplace cafeterias across 

the nation. But these sounds rarely become 

sound-bites. 

When Starting Points was released, much of the 

extensive media attention focused on new highly 

persuasive evidence from research on brain devel­

opment that how individuals function from the 

preschool years all the way through adolescence 

and even adulthood hinges, to an important extent, 

on their experiences in the first three years oflife. 

But Starting Points also made it clear that there 

is a very wide gap between scientific research and 

public knowledge-between what is known and 

what is done. In particular, our nation's pivotal 

institutions have not carefully considered our 

growing knowledge of early brain development. 

The conference amplified the information pre­

sented in Starting Points. This report began as a 

summary of information and perspectives present­

ed at that conference. As it took shape, however, it 

grew into a more comprehensive effort to bring to 

public attention the following key findings of 

recent brain research: 

• Human development hinges on the interplay 

between nature and nurture. 

• Early care and nurture have decisive and long­
lasting impact on how people develop, their 

ability to learn, and their capacity to regulate 

their emotions. 

• The human brain has a remarkable capacity to 

change, but timing is crucial. 
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• There· are times when negative experiences or 

the absence of appropriate stimulation are more 

likely to have serious and sustained effects. 

• Substantial evidence amassed by neuro­
scientists and child development experts over 

the last decade points to the wisdom and 

efficacy of prevention and early intervention. 

These findings-as presented in Rethinking the 

Brain-are undergirded by substantial, hard scien­

tific evidence collected painstakingly in research 

laboratories and through naturalistic observation. 

When considered together with the research of 

developmental psychologists and early intervention 

program experts, they expand the frontiers of 
knowledge; moreover, they should now compel 

public attention toward a much more forceful 

commitment to nurturing our youngest children. 

This report is intended primarily for profession­

als in diverse fields who are seeking to achieve better 

results for young children and their families. We rec­

ognize, however, that the difficult choices it presents 

may raise concern for other members of the public, 

especially parents. 

Rethinking the Brain highlights opportunities to 

promote healthy development, and to reduce risks, 

in the early years of life. In the process, it necessari­

ly paints in broad strokes some very complex issues 

and debates. We wish to underscore that myriad 

factors shape a child's development-not only 

genes, but also the environment; and not only the 

immediate environment of the home, but also the 

larger social and economic settings of local com­

munities and states, and of the nation as a whole. 

In this sense, all Americans share responsibility for 

every child. 

Of course, parents bear the greatest responsibil­

ity for children's well-being. We believe that new 

insights into early development can help parents 

rethink their own approaches to childrearing and 

make sound decisions for their families. But no 

parent should draw from this report the conclusion 
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that he or she is solely responsible for any difficul­

ties a child may have. 

As we rethink the brain, it is also vital to con­

sider effective ways to present new findings to the 

public, with a view toward offering families help 

and hope, not distress or guilt. Research is needed 

to guide this effort. At the same time, we need the 

best thinking of leaders in diverse fields to address, 

on an ongoing basis, critical dissemination issues. 

We are very grateful to the scholars and child 

development experts who participated in the con­

ference and who reviewed this report; many spent 

hours with us, exploring the connections between 

the biological and the social sciences. 

We were also especially fortunate to have a 

superb steering committee that helped shape the 

conference agenda and the subsequent report-led 

by the indefatigable and remarkable Irving Harris. 

His vision guided us through this entire process. 

A special note of appreciation to Rima Shore. 

In addition to her lucid, artful prose and exception· 

al understanding of complex subjects, large and 

small, she has gone beyond the confines of the con­

ference to incorporate additional research, present­

ing an in-depth picture of why and how we need to 

"rethink" the brain development of young children. 

We are also grateful to Jennifer Swanberg of the 

Families and Work Institute. She was an astute, 

tireless researcher while also managing the complex 

process of producing this report. 

It is our strong hope that this report will make 

new insights into early development accessible to 

the public and policy makers, and that they will 

will become the basis for taking action on behalf of 

young children and their families. 

Ellen Galinsky 
Families and Work Institute 

Michael H. Levine 

Carnegie Corporation of New York 

April 1997 
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Breakthroughs in Nellroscience-Why Now? 

Every field of endeavor has peak moments of dis­

covery and opportunity-when past knowledge 

converges with new needs, new insights, and new 

technologies to produce stunning advances. For 

neuroscience, this is one such moment. The last ten 

years have produced more knowledge about the 

brain and how it develops than scientists had 

gleaned in the previous several centuries. 

New Research Tools 

Why have discoveries in neuroscience advanced so 

dramatically, capturing the attention of profession­

als in so many fields? Why now? Certainly, the 

development of new research tools has been a cru­

cial factor. Dramatic chapters in the history of 

human exploration have always been prefaced by 

technological breakthroughs, opening new possi­

bilities, permitting not only material progress but 

also conceptual leaps and, over time, social change. 

Some five hundred years ago, new navigational 

technologies allowed seafarers to find their way to 
uncharted realms, and at the same time to reframe 

their contemporaries' thinking about their own 

world. Today new devices for mapping the human 

body are allowing new explorations of the brain, 

and new ways of thinking about how individuals 

develop and learn. 
In the past, investigations of the brain relied 

heavily on animal studies. Research on humans' 

focused primarily on case studies of people with 

neurological disorders. Autopsies were also an 
important source of knowledge; for centuries, most 

conclusions (and many fallacies) about how people 

learn and think were premised on observations of 

the physical size and appearance of different brains 

and of different parts of the brain. Today, animal 

studies and autopsies continue to be important 

sources of knowledge about human anatomy and 

physiology. But with the help of new technologies, 

scientists also have numerous ways to study the 

brains of living people-methods that are designed 

to be non-invasive. Magnetic Resonance Imaging 

(MRI) has given neuroscientists a far more detailed 

view of the brain than was previously possible; a 

related technology, known as "functional MRI," 

offers new insights into how the brain works. Per­

haps the most dramatic advance in brain imaging 

in recent years has been the Positron Emission 

Dramatic chapters 

history of hu1t}an exp 
have always been 

technological breakthroughs. 

Tomography or PET scan. The PET scan allows sci­

entists not only to observe brain structure in great 
detail, but also to record and measure with consid­

erable precision the activity levels of various parts 

of the brain. 
PET scans are powerful tools that can help 

physicians diagnose and treat a wide range of neu­

rological disorders. But they also provide insight 

into how normal brains develop in the first years of 
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life. For example, by studying the PET scans of 

infants and toddlers of various ages, scientists can 

see which parts of the brain are particularly 

active-that is, undergoing intensive develop­

ment-at each stage. They can observe closely 

which parts of the brain are associated with partic­

ular activities or are affected by different types of 

stimulation. And they can draw conclusions about 

patterns of brain development and neurological 

functioning that tend to be similar or variable for 

different individuals. 

In short, brain scans and other technologies 

have made it possible to investigate-and get a 

glimpse of-the brain's intricate circuitry and how 

it evolves. Neuroscientists have also greatly expand­

ed our understanding of brain chemistry, and in 

particular the effects of various environmental fac­

tors on the brain. At the same time, they have 

gained insight into the nature of brain dysfunction. 

The Context for Recent 
Br.aln.Rese.arm ___ _ 

Technological breakthroughs never occur in a vac­

uum. Without a favorable social and ideological 

context, and without a widely shared perception of 

need, the sustained research and development 

needed to perfect new technologies rarely take 

place. Or, even if they do, the new knowledge or 

new possibilities that they generate may not 
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become widely known or exploited. Brain research 

has been stimulated, in part, by the search for bet­

ter ways to help individuals with neurological dis­

orders. But today, intensive interest in early brain 

development also reflects growing concern about 

the status of children in America-not only their 

academic achievement, but also their health, safety, 

and overall well-being. 

Two decades of productive research in the fields 

of child development, education, and cognitive sci­

ence, and the evaluation of early intervention and 

school reform initiatives, have generated substan-
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tial knowledge about the kinds of initiatives and 

programs that are likely to work. Research has con­

sistently shown that high quality child care and 

early education can boost children's chances for 

later success in school. But today, most American 

preschoolers who are in out-of-home care-partic­

ularly infants and toddlers-are in settings of poor 

to mediocre quality.l Educators estimate that mil­

lions of American children-at least a third-enter 

kindergarten unprepared to benefit from the kinds 



of instruction and interactions they encounter in 

their classrooms.2 Poor school performance is fore­

shadowed by below-average performance on mea­

sures of cognitive and social functioning during the 

preschool years.3 

These facts are particularly alarming in view of 

considerable evidence that by the time they are 

eight years old, children are launched into trajecto­

ries that largely determine their academic futures. 

Researchers have been able to predict the likelihood 

of students' dropping out of high school based on 

their academic performance and social adjustment 

in the third grade.4 Some researchers have predicted 

drop-out patterns before children even enter 

school, based on the quality of care and support 

they receive in the first years of life. 1. Alan Sroufe 

and his colleagues at the University of Minnesota, 

who have followed hundreds of children over two 

decades, report that children's achievement at age 

16 can be predicted based on the level of support 

they receive in their preschool years.5 Finally, a 

growing body of research shows that when children 

do not get a good start in the early years, later reme­

diation becomes much more difficult and costly.6 

Given these findings, there is growing frustra­

tion with educational investments and educational 

research that focus primarily on school-age chil­

dren, and learning strategies that begin only when 

children reach the age of five. There is greater 

recognition that if, as a society, we fail to meet the 

needs of our youngest children, none of our strate­

gies for teaching them later wiIl be as effective. 

Many Americans from all walks of life are coming 

to the conclusion that to improve achievement and 

help our students solve the complex problems they 

will encounter on a daily basis in the next century, 

we as a nation must support efforts that expand 

and apply the most fundamental knowledge avail­

able to us about how children develop (or fail to 

develop) the capacity to learn and to thrive in a 

variety of settings. More and more decision makers 

in diverse fields are coming to believe that efforts to 

recast policy and reconsider the best use of public 

resources must begin with clearheaded thinking 

about young children's brains. 

New Interest in the Brain Across 
Djverse Disciplines 

The conviction that the early years are crucial is 

provoking, across a wide range of disciplines, 

greater interest in neuroscience in general and early 

brain development in particular. Professionals in 

education and the human services are becoming 

more receptive to new knowledge about human 

brain development. Developmental psychologists 

and anthropologists are turning to neuroscience for 

insight into the relationship between the workings 

of the human mind and the evolution of different 

cultures; moreover, social scientists and neurobiol­

ogists are finding many commonalities in their 

findings. Leaders in the broadcast and print media 

are recognizing the far-reaching implications of 

recent brain research, and are taking steps to make 

it available to the public. There are new opportuni­

ties for collaboration, and a greater commitment by 

neuroscientists to making their work accessible and 

meaningful to nonspecialists. 

In short, working across disciplines, 

researchers, practitioners, and policy makers in 

diverse fields are engaged in an active, exciting 

effort to rethink the brain, and to apply new 

knowledge and ideas that can support the healthy 

development and welI-being of children. As 

researchers amass a growing body of vital informa­

tion about the brain, the public is beginning to get 

the message. 
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The research presented at the June 1996 conference 

pointed to five key lessons that have the potential 

to reframe research, policy, and practice in diverse 

fields committed to improving results for children 

and families. 

1 Human development hinges on the 
interplay between nature and 
nurture. Much of our thinking about the 

brain has been dominated by old assumptions­

that the genes we are born with determine how our 

brains develop, and that, in turn, how our brains 

develop determines how we interact with the 

world. These assumptions are not often stated in 

such explicit terms, but they underlie many 

conventional notions about why people and 

cultures are so different from each other. In some 

cases, they have been used to justify fatalistic and 

fallacious assertions that certain groups or 

individuals are bound to fail? 

Recent brain research challenges these assump­

tions. Neuroscientists have shown that throughout 

the entire process of development-beginning even 

before birth-the brain is affected by environmen­

tal conditions, including the kind of nourishment, 

care, surroundings, and stimulation an individual 

receives. The impact of the environment is dramat­

ic and specific, not merely influencing the general 

direction of development, but actually affecting 

how the intricate circuitry of the human brain is 

"wired:' And because every individual is exposed to 

different experiences, no two brains are wired the 

same way. Of the nearly six billion people alive on 

the earth today, no two individuals have the same 

brain. Even identical twins, born with the same 

genetic endowment, will develop differently based 

on how and when various environmental factors 

affect the development of their brains. 

The Impact of the Environment 

To be sure, genes play an important role, endowing 

every individual with a particular set of predisposi­

tions. (Indeed, roughly 60 percent of genes in the 

human body are dedicated to brain development.) 

In recent years, geneticists have made significant 

breakthroughs in their understanding of the rela­

tionship between genes and human behavior. For 

example, they are beginning to identify specific 

genes that appear to predispose an individual 

toward certain traits such as a bashful or outgoing 

social style. But they acknowledge that genetic 

endowment is only part of the equation; it is the 

dynamic relationship between nature and nurture 

that shapes human development. 

Parents often notice that children have different 

temperaments. From birth, some appear to be 

more outgoing and ada'ptable; others tend to be 

more withdrawn and slow to warm up.s To be sure, 

genes playa role in determining temperament; but 

as researchers have shown, even before birth, the 

intrauterine environment can have a decisive influ­

ence on development, including temperamental 

differences in children. As infants grow, their pre­

dispositions are vitally influenced by a wide range 

of environmental factors, including not only the 

physical but also the social and emotional settings. 

Neuroscientists stress the fact that interaction 

with the environment is not simply an interesting 

feature of brain development; it is an absolute 
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requirement. It is built into the process of develop­

ment, beginning within days of conception. From 

an evolutionary standpoint, there is a very good 

reason for this. The demands on the human brain 

are immense--one is tempted to say, unthinkable. 

In addition to controlling and monitoring all of the 

body's vital functions, this single organ must 

receive and process information about the world 

from the millions of sensory receptors reporting 

from the body surface and the internal organs; it 

must factor in past experience; it must then 

respond and adapt appropriately. In short, it must 

learn continuously and intensively. Carrying out 
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these tasks requires billions of brain cells (or neu­

rons), and trillions of connections (or synapses) 

among them. Because this challenge is so over­

whelming, the brain has a unique way of develop­

ing that sets it apart from every other organ in the 

human body. Gradually creating and organizing 

billions of brain cells in a predetermined manner 

during early childhood would demand more infor­

mation (in the form of genetic coding) than the 

body could possibly dedicate to this purpose. 

Nature solved this problem by evolving a more eco­

nomical system. The developing brain produces 

many times more neurons and more synapses than 

it will eventually need. Most of the extra neurons 

are shed by the time a baby is born. The brain con-

l 
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tinues to grow in size, however, 

as each neuron expands; by 

adulthood, the brain will 

quadruple in weight. While the 
number of neurons remains sta­

ble, the number of synapses 

increases markedly in the first 

three years. 

How are these connections 

formed? Neurons are designed 

for efficient connectivity. Every 

neuron has an axon, which 

sends electrical signals to other 

neurons, and numerous hairlike 

structures called dendrites 

which receive incoming signals. 

A synapse is produced when the 

axon of one neuron connects 

with the dendrite of another. 

Transmission of an electrical 

signal across this hookup 

requires a neurotransmitter 

chemical such as serotonin, 

dopamine, or the endorphins. 

The resulting connections are 

profuse: in the early years of life, 

each neuron forms up to 15,000 

synapses. During some phases, 

a million new synapses are pro­

duced every four minutes. 

The brain development of 

infants and toddlers proceeds at 

a staggering pace. By the age of two, the number of 

synapses reaches adult levels; by age three, a child's 

brain has 1,000 trillion synapses-about twice as 

many as her pediatrician's. This number holds 

steady throughout the first decade of life. In this 

way a young child's brain becomes super-dense. 

These conclusions are not based on mere spec­

ulation. As early as the 1970s-ancient history 

from the neuroscientist's perspective-Peter Hut­

tenlocher at the University of Chicago began 

counting synapses in the frontal cortex. He 

observed that children's brains have many more 

synapses than adults' brains, and that the density of 

synapses remains high throughout the first decade 

of Iife.9 After this, there is a gradual decline in 

synapse density; by the time a child reaches late 

adolescence, half of all the synapses in the brain 

have been discarded, leaving about 500 trillion-a 
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number that remains relatively constant for the rest 

of the life cycle. 

Brain development is, then, a process of prun­

ing: the brain selectively eliminates excess synapses. 

In fact, the brain appears to be actively producing 

and eliminating synapses throughout life. In the 

first three years, production far outpaces elimina­

tion; for the rest of the first decade, production and 

elimination are roughly balanced; and beginning in 

early adolescence, elimination is clearly the domi­

nant process. In this way, as a child grows, an over­

abundance of connections gives way to a complex, 

powerful system of neural pathways. 

But how does the brain "know" which connec­

tions to keep and which to discard? This is where 

early experience plays a crucial role. When some 

kind of stimulus activates a neural pathway, all the 

synapses that form that pathway receive and store a 

chemical signal. Repeated activation increases the 

strength of that signal. When the signal reaches a 

threshold level (which differs for different areas of 

the brain), something extraordinary happens to 

that synapse. It becomes exempt from eli min a-
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tion-and retains its protected status into adult­

hood. Scientists do not yet fully understand the 

mechanism by which this occurs; they conjecture 

that the electrical activity produced when neural 

pathways are activated gives rise to chemical 

changes that stabilize the synapse. 

These findings confirm that brain development 

is a "use it or lose it" process. As pruning acceler­

ates in the second decade of life, those synapses 

that have been reinforced by virtue of repeated 

experience tend to become permanent; the synaps­

es that were not used often enough in the early 

years tend to be eliminated. In this way the experi­

ences-positive or negative-that young children 

have in the first years of life influence how their 

brains will be wired as adults. 

The dynamic process of producing and elimi­

nating synapses offers clear benefits. For example, 

it enables young children to adapt readily to many 

different kinds of conditions and settings. It helps 

children who grow up in a setting where survival 

hinges on efficient hunting to acquire the necessary 

perceptual and physical skills, while enabling chil­

dren who grow up in an urban environment to 

develop the capacity to filter out certain kinds of 

stimulation. 

To be sure, maintaining large numbers of 

synapses requires considerable energy. Using PET 

scan technology, Harry Chugani and his colleagues 

at Michigan Children's Hospital, Wayne State Uni­

versity, have documented the fact that in the early 

years, the human brain has a significantly higher 

metabolic rate (as measured by its utilization of 

glucose) than it will have later in life, presumably 

due to the profusion of connections being formed 

in the brains of young children. 

Indeed, based on measurements of glucose uti­

lization, Chugani has found that the brain develop­

ment that takes place before a baby's first birthday 

is more rapid and extensive than neurobiologists 



previously suspected. A newborn's brain is in a 

largely subcortical state; its cerebral cortex-the 

part of the brain responsible for complex cognitive 

functions like language and spatial orientation-is 

relatively dormant. By the time the candle is lit on 

the baby's first birthday cake, the brain has 

achieved a highly cortical state. But the cortex is 

not the only region of the brain to mature quickly. 

PET scans show that by the age of one, a baby's 

brain qualitatively resembles that of a normal 

young adult. This transformation corresponds to 

the dramatic changes that parents and other people 

who care for babies witness in the first year, as new­

borns progress with incredible speed from virtually 

helpless beings to children who are starting to rea­

son, to walk and talk, to form intentions and carry 

them out, and to en joy interactions with a variety 

of people, pets, and objects. 

By the age of two, toddlers' brains are as active 

as those of adults. The metabolic rate keeps rising, 

and by the age of three, the brains of children are 

two and a half times more active than the brains of 

adults-and they stay that way throughout the first 

decade of life. Compared with adult brains, chil­

dren's brains also have higher levels of some neuro-

transmitters, which play an important role in the 

formation of synapses. All of these factors­

synapse density, glucose utilization, and the level of 

some neurotransmitters--remain high throughout 

the first decade of life, and begin to decline only 

with puberty. This suggests that young children­

particularly infants and toddlers--are biologically 

primed for learning. lO 

The pruning process proceeds at a rapid pace in 

the second decade of life, but does not occur at the 

same rate in all parts of the brain. Fewer changes 

By the age of three, the ~!f:ji~~;. ;;,;\;;; ';, 
of children are two and ~iJ!iiQ.l~i ,{ 

times more active 

brains of adults-and they 

stay that way throughout the 

first decade of life. 
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are seen in the more "hard-wired" areas of the 

brain, such as the brainstem, that control such 

involuntary functions as respiration. In contrast; 

the most dramatic pruning has been observed in 

the cerebral cortex. As this part of the brain devel­

ops, roughly 33 synapses are eliminated every sec-
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ond-suggesting that the developing brain 

responds constantly and swiftly to ongoing condi­

tions that promote (or inhibit) learning.ll 

Connectivity is a crucial feature of brain devel­

opment, because the neural pathways formed dur­

ing the early years carry signals and allow us to 

process information throughout our lives. How, 

and how well, we think and learn-both as chil-



dren and as adults--has 

a great deal to do with 

the extent and nature of 

these connections. 

Researchers have mea­

sured the level of brain 

activity required for dif­

ferent tasks, and have 

found that when indi­

viduals address more 

difficult problems, brain 

activity surges. But if a 

problem is solved easily, 

changes in brain activity 

are virtually un de­

tectable. 12 This reflects 

the role of connectivity: 

when experience and 

learning have created 

efficient neural path­

ways, signals travel easily 

among them and the 

processing of informa­

tion requires relatively 

little effort . 

....................... ..Th.e .. .D.ev.elop.m.ent. .. o.f . .th.e ... Co[t.ex ............... . 

Pasko Rakic and his colleagues at Yale University 

have found that the cerebral cortex is vulnerable to 

environmental influence from its earliest stages of 

development-within days of conception. By 

studying macaque monkeys, whose brain develop­

ment closely parallels that of humans, Rakic and 

his colleagues have found that as a fetus develops, 

brain cells have to find their way up the cerebral 

wall, sliding up elongated cells called glial fibers 

until they reach their precise position within the 

cerebral cortex. The sequence and timing of this 

process must adhere to a very precise schedule if 

normal development is 'to occur. As a cell climbs 

this cortical "ladder," it comes into contact with the 

numerous cells that it passes on its rise to the top. 

This contact activates various genes that define the 

cell's identity, location, and mission. But if any­

thing interrupts or sidetracks this journey-such as 

exposure to adverse environmental conditions or a 

lack of nutrition-the effects can be devastating.13 

Often cells that go astray will die before any 

harm is done. But, as Rakic observes, if cells end up 

in the wrong place at the wrong time and form 

inappropriate synapses, the result may be a neuro­

logical disorder such as severe infantile epilepsy, 

autism, or schizophrenia. The delicate nature of 

this cell migration process explains, in part, why 
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substance abuse, poor nutrition, or exposure to 

radiation can have a long-lasting or permanent 

impact on a developing fetus. 14 

By elaborating processes such as cell migration, 

neuroscience has given us a much more specific 

picture of the risks that threaten early brain devel­

opment, and we know precisely when those risks 

are highest. For example, a fetus that is exposed to 

cocaine or to radiation on the fourteenth day after 

conception is likely to have a different (and worse) 
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outcome than a fetus exposed on the thirtieth day. 

These findings have far-reaching implications for 

prenatal preventive care. Indeed, they suggest the 

need for early parent education, since many expec­

tant mothers do not know that they are carrying a 

child until well after the days of highest risk have 

passed. 

J 



........................ .Hu.mans .. and. .. Oth.eJ ... Prirnat.es ............................ . 

Some of the research cited thus far comes from ani­

mal studies, and to be sure the neurobiology of ani­

mals-even other primates-differs significantly 

from that of human beings. But compared to the 

brains of other species, the human brain is even 

more primed to respond to experience and the 

environment. Bradd Shore of Emory University 

emphasizes, in a recent book on cognition and cul­

ture, that compared with other species, humans are 

born with remarkably undeveloped brains-ua 

curious state of affairs for the brainiest of the pri­

mates."lS Other primates, including the macaque 

monkeys studied by many neuroscientists, come 

into the world with brains that are much further 

along in their own development trajectories: at 

birth, their brains are closer to their eventual adult 

weight and show less dramatic growth. Among pri­

mates, only the human brain enters the world in 

such an unfinished state. Indeed, in humans the 

great preponderance of brain development takes 

place outside the womb, in direct relationship with 

the external environment. In short, to a greater 

extent than other species, humans have brains that 

are dependent on environmental input. 

But experience does not begin at birth. A grow­

ing body of evidence (from studies of humans) 

confirms that even before birth, brain development 

and perceptual learning are affected by experience, 

including a fetus' own sensory and motor experi­

ences. Ultrasound recordings show that the neurons 

that develop in utero begin driving an infant's limbs. 
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as early as at seven weeks of gestation. In his 

remarks at the conference, Myron A. Hofer of 

Columbia University and the New York State Psy­

chiatric Institute, wondered aloud why there should 

be so much fetal activity so early in pregnancy, in 

view of the fact that this activity is not needed to 

help the fetus adapt to the perfectly suitable 

intrauterine environment. He concludes that a key 

function of early fetal activity is to aid the process 

of constructing the brain, so that from the very 

start, experience can act on the brain's develop-
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ment. Experimental data confirm that learning can 

take place in utero. Studies have shown, for exam­

ple, that newborns will show a preference (by suck­

ing on a pacifier more intensely) for sounds that 

mimic the mother's voice as it was heard in utero. 16 

All of this evidence-and a great deal more that 

is beyond the scope of this report-leads to a single 

conclusion: how humans develop and learn 

depends critically and continually on the interplay 

between nature (an individual's genetic endow­

ment) and nurture (the nutrition, surroundings, 

care, stimulation, and teaching that are provided or 

withheld). The roles of nature and nurture in 

determining intelligence and emotional resilience 

should not be weighted quantitatively; genetic and 

environmental factors have a more dynamic, quali-



tative interplay that cannot be reduced to a simple 

equation. Both factors are crucial. New knowledge 

about brain function should end the "nature or 

nurture" debate once and for all. 

2 Early care and nurture have deci­

sive, long-lasting impact on 

how people develop, their ability 

to learn, and their capacity to reg­

ulate their own emotions. Parents and 

other caregivers have long known that babies thrive 

when they receive warm, responsive early care; now 

we are beginning to understand the biological 

mechanisms that underlie this common 

knowledge. Responsive care giving not only meets 

babies' basic, day-to-day needs for nourishment 

and warmth, but also takes into account their 

rhythms, preferences, and moods. The ways that 

parents, families, and other caregivers relate and 

respond to young children, and the ways that they 

mediate their children's contact with the 

environment, directly affect the formation of 

neural pathways. We know, for example, that 
parents tend to mimic and reinforce their infants' 

positive emotional responses. Interactions like 

these appear to influence developing patterns of 

neuronal connectivity.17 

The Protective Function of Warm, 
Re.s.p.o.ns.ive .. Care ............................................................................................... . 

Recent brain research suggests that warm, respon­

sive care is not only comforting for an infant; it is 

critical to healthy development. In fact, a strong, 

secure attachment to a nurturing caregiver appears 

to have a protective biological function, "immuniz­

ing" an infant to some degree against the adverse 
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effects of later stress or trauma. These are the 

implications of research by Megan R. Gunnar of 

the University of Minnesota, who has gauged chil­

dren's reactions to stress by measuring the levels of 

a steroid hormone called cortisol in their saliva. 

Researchers have known for some time that adverse 

or traumatic events, whether physical or psycho­

logical, can elevate an individual's cortisol level. In 

turn, cortisol affects metabolism, the immune sys­

tem, and the brain. Cortisol alters the brain by 

making it vulnerable to processes that destroy neu­

rons and, just as importantly, by reducing the num­

ber of synapses in certain parts of the brain. In this 

way, stressful or traumatic experiences can indeed 

undermine neurological development and impair 

brain function. And in fact, children who have 
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chronically high levels of cortisol have been shown 

to experience more developmental delays--cogni­

tive, motor, and social-than other children.18 

But some children seem to weather stress better 

than others, and Gunnar's research asks why. Her 

findings suggest that babies who receive sensitive 

and nurturing care in their first year of life are less 

likely than other children to respond to minor 

stresses by producing cortisol than other children. 

And when they do respond by producing cortisol, 

they can more rapidly and efficiently turn off this 

response. This protective effect has been shown to 

carry forward to later childhood: elementary 

school children with histories of secure attachment 



are less likely to show behavior problems in the face 

of stress. 19 Specialists in child development have 

long observed that babies who receive warm, 

responsive care tend to thrive and to show more 

resilience later in life. Now neuroscientists are gath­

ering important biological clues about why. 

Gunnar's research indicates that early neuro­

logical development is shaped not only by physical 

conditions, but also by an individual's social envi­

ronment. Indeed, there is mounting evidence that 

the kind of care infants receive, and the kind of 

attachments they form with their primary care­

givers, have a decisive effect on their regulatory 

capacities-in particular their emerging ability to 

display and modulate emotions. In other words, a 

child's capacity to control emotions appears to 

hinge, to a significant extent, on biological systems 

shaped by her early experiences. When a child is 

abandoned or emotionally neglected very early in 

life, such brain-mediated functions as empathy, 

attachment, and affect regulation are often 

impaired.2o 

The Importance of Attachment 

Since neuroscientists now confirm that children are 

primed for learning in the first few years, parents 

and other caregivers may feel compelled to expose 

their babies to a steady flow of information and 

intellectual stimulation. Should expectant parents 

recite the multiplication table to their unborn 

babies? Should child care providers encourage tod­

dlers to memorize many facts and figures? The 

answer is: measures like these are unnecessary. 

Children learn in the context of important rela­

tionships. The best way to help very young children 

grow into curious, confident, able learners is to give 

them warm, consistent care so that they can form 

secure attachments to those who care for them. 

Paying attention to an infant's moods, knowing 

when he needs comfort rather than stimulation (or 

vice versa), mimicking a baby's trills and "bee-

Early 

development is 

only by physical 

but also by an individual's 

social environment. 

bees;' or following a toddler's lead as she invents a 

new version of peekaboo--these interactions are all 

part of responsive care, and do far more to boost 

later learning than, say, flash cards or tapes of the 

ABCs. 
The psychological and psychoanalytic litera­

tures contain a substantial body of work, notably 

classic studies by John Bowlby emphasizing the 

importance and complexity of an infant's attach­

ment to her mother or primary caregiver, and the 

traumatic effects of the experience of loss or long­

term separation from the mother. But children are 

not only affected by a breach of attachment; 

research launched in the 1970s that followed chil­

dren over time showed that qualitative differences 

in attachment can have long-term psychological 

consequences. Alan Sroufe and his colleagues pro­

vide strong evidence of the link between early care 

and a child's later capacity to connect well with 

others. For example, young children who receive 

highly erratic care are more prone to becoming 

very dependent and anxious later in life; children 

who receive persistently unresponsive care are 

more likely than other children to shut down emo­

tionally and to act in ways that keep others at a dis­

tance.21 In contrast, children who receive consis­

tent, responsive care in the first years of life are 

more likely to develop strong social skills. 
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More recently, researchers such as Alicia Lieber­

man of the University of California at San Francis­

co and Charles Zeanah of the Louisiana State Uni­

versity School of Medicine, have stressed the 

long-term impact of infant attachment, underscor­

ing the importance of "goodness of fit" between 

parents and their infant, and describing techniques 

that can help them become well attuned to each 

other. They also note that infants are capable of 

becoming attached to more than one caregiver, but 

do develop, from a very young age, an internal 

hierarchy or "order of preference."22 Researchers 

such as Kyle Pruett of Yale University are also 

beginning to consider fathers' contributions to 

children's well-being, and the influence on early 

development of fathers' ways of making eye con­

tact, playing with children, and using vocalization. 

There has been some research on fathers who are 
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their young children's primary caregivers, but more 

work is needed in this area. 

Recent brain research deepens our understand­

ing of the effects of different patterns of attach­

ment and, moving beyond the psychological, docu­

ments the biological factors that help to explain 

these effects. Myron Hofer's research over three 

decades bridges the findings of psychologists and 

biologists, illuminating a range of biological 

processes underlying attachment theory. Hofer 

points out that in all mammals, including humans, 

the containment of the fetus within the mother's 

body allows maternal regulation of fetal physiolo­

gy. Through the processes of placental transfer, 

mothers supply biologically active substances of 

many kinds to their babies, as well as vital blood 

gases, oxygen and carbon dioxide. In this way, the 

mother exerts physiological control of the develop­

ing fetus. There are some indications that mothers 

exert influence not only on fetal physiology, but 

also on fetal behavior. For example, on the basis of 

animal studies, researchers believe that pregnant 
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women, through their own daily activities and rou­

tines, help to set their babies' daily rhythms and 

sleep-wake cycles.23 

The mother's regulatory role during pregnancy 

is well established. What is less weIl understood is 

the way that mothers (or other primary caregivers), 

by virtue of the kind of care they provide, continue 

to regulate babies' physiological processes after 

birth, including their neurological development. 

Hofer's research addresses this issue.24 In extensive 

studies of rats, he has shown that a wide range of 

infant systems are affected or regulated by the 

nature of the mother-infant attachment-that is, 
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the nature and timing of their physical contact; the 

presence or absence of reCiprocity in their interac­

tions; the mother's responsiveness to the infant's 

own rhythms and behavioral signals; and the extent 

to which all of the infant's sensory systems are acti­

vated. Hofer has referred to these interactions as 

"hidden regulators." His studies of hidden regula­

tors in young rats suggest that mother-infant inter­

actions regulate many biological systems, particu­

larly those involving reward, arousal and sleep, 

regulation of body temperature, and hunger. By the 

same token, separation from the mother has a dra­

matic impact on early development. Hofer's studies 

of rat pups show that when infants are removed 

from the mother two weeks after birth, dramatic 

physiological and biochemical effects can be 



observed within 24 hours, including changes in the 

infant's levels of growth hormone and other bio­

logically active substances, heart rate, blood pres­
sure, sleep patterns, sucking, and responsiveness to 

stimulation. Infants who are permanently separat­
ed from their mothers appear to be more vulnera­

ble to stress later in life. 
Hofer's observations rely heavily on animal 

studies, but he points to mounting evidence that 

the nature of the caregiver-infant attachment 

affects early human development as well. He cites, 

for example, studies of infants raised in chaotic or 

neglectful families who fail to grow at expected 

rates, as well as studies showing that premature 

infants who are touched and held on a regular basis 

gain weight more quickly, register greater gains in 
head circumference, and show greater overall 

improvement than those who receive less tactile 

stimulation.25 

At the University of Wisconsin's Harlow Pri­

mate Laboratory, Gary W. Kraemer has illuminated 

the nature and impact of early attachment by 

studying monkeys. His research shows how neu­

roendocrine systems are "tuned" through caregiver­

infant interactions and then carried forward. Krae­

mer concludes that the basic regulatory systems 

that shape infant behavior are acquired through 

interactions with a caregiver. He emphasizes the 
importance of interaction: this is not a one-way 

process. Caregivers do not simply transfer the 

required knowledge to young children. Rather, reg­

ulatory systems emerge out of the give and take 

between caregiver and infant, with the infant play­

ing an active role. In his work with monkeys, Krae­

mer has also found that if the attachment process 

fails or the caregiver is unresponsive to the infant's 

needs, the infant may become socially dysfunction­

al. In this way, disrupted or insecure attachments 

can lead to problems in adulthood.26 

Children learn 

Findings like these encourage neuroscientists to 

posit that hidden regulators are also present in 

human caregiver-infant relationships. Hofer states 

that some of these regulators may continue to 

operate in adult relationships, and that they form 

an important mechanism by which interaction 

with the environment-in this case the social envi­

ronment-shapes the development of biological 

systems and behavior. 

Based on work by Hofer, Kraemer, and others, 

we now have new insight into the relationship 

between psychology and neurobiology, and the 

ongoing importance of good early attachment 

between caregivers and infants. In addition, there is 

a growing body of research on children's attach­

ments and relationships with child care providers. 

Recent studies show that child care does not weak­

en the bonds between parent and child; moreover, 

secure attachments to consistent child care 
providers-especially when providers are well 

trained and care for a small number of children­

have been associated with better cognitive and 

social development, greater language proficiency, 

and fewer behavior problems.27 

A final word about attachment: as we mine new 

knowledge about the brain to promote better 

results for children and their families, Maya Carl­

son and Felton Earls of the Harvard School of 

Medicine and the Harvard School of Public Health 
urge sustained attention not only to cognitive 

development, but to social development as well. 

The goal is not only to produce competent students 

and workers, but also to enhance children's capaci­

ty to become competent family members. As Earls 
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and Carlson have written, "the major social respon­

sibility of parents (and other caretakers) is to main­

tain and embellish the early social concern and 

understanding of young children to enable them to 
form long-lasting relations with their own partners 
and children."28 

3. The human brain has a remark­
able capacity to change, but tim­
ing is crucial. There is mounting evidence 

of the brain's neuroplasticity. This means that the 

brain has the capacity to change in important ways 

in response to experience. There is now ample sci­

entific support for the view evidence that the brain 

is not a static entity, and that a person's capacities 

are not fixed at birth. The brain itself can be 

altered-or helped to compensate for problems-­

with appropriately timed, intensive intervention. 

An intervention is an action, or series of actions, 

that parents, other caregivers, or professionals 

undertake in an effort to help an individual or 

group solve a problem, change a behavior, or 

improve a particular aspect of their development 

or functioning. Helping a mother to read her new­

born's signals more accurately, reading a story to a 

group of toddlers, running a program that provides 

home visits to new parents, and performing 

surgery are all "interventions." 

....................... .I.b.e ... B.r.a.in.~s ... Capa.c:ity ... t.o .... Comp.ens.ate. 

Surgeons and other physicians who treat children 

for neurological disorders offer dramatic examples 

of human brain plasticity. It is well established, for 

example, that a child who loses language due to a 

stroke often recovers this capacity, because the 

brain transfers this function to its other hemi­

sphere. In cases of intractable epilepsy, where it is 

sometimes necessary to remove an entire hemi-
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sphere of a child's brain, the remaining hemisphere 

generally begins to do double duty, and there can 

be a remarkable resurgence of vital neural path­

ways allowing substantial recovery of cognitive 

functioning. 
The brain's ability to change and to recover lost 

functions is especially remarkable in the first 

decade of life. By the time children enter adoles­

cence, recovery is certainly possible, but tends to be 

slower and less complete, and may require more 

intensive intervention. This decrease in plasticity 

corresponds with a drop in synapse density that 

accompanies the onset of puberty. But the effects 

are not just theoretical. Numerous case studies 

show that over time, the brain gradually becomes 

less susceptible to external influence or teaching. 

For example, the literature on feral children-those 

who have grown up without exposure to human 

language-suggests that they learn to speak most 

successfully if they are brought into contact with 

human society in the first decade of Iife.29 The first 

decade is critical not only for language acquisition, 

but also for other cognitive functions. Visual pro­

cessing also requires certain kinds of stimulation in 

the first decade of life. For instance, children who 

lose an eye before the age of eight compensate 

more effectively-and therefore have better depth 

perception-than those' who lose an eye later in 

life. Based on new insights into brain plasticity, eye 

surgeons are now removing congenital cataracts 

much sooner, to ensure that visual acuity will not 

be lost. 

"Prime Times" for Healthy 
D.e.v..eJopm.ent................................................................................................ .. 

Because the brain has the capacity to change, par­

ents and other family members, friends, child care 

providers, teachers, doctors, and human service 

providers have ample opportunities to promote 

and support children's healthy growth and devel­

opment. Needless to say, no single strategy will 



result in optimal brain development; efforts to pro­

mote children's learning must be comprehensive. 

Scientists have learned that different regions of 

the cortex increase in size when they are exposed to 

stimulating conditions, and that the longer the 

exposure, the more they grow. Stimulation enlarges 

the number of dendrites in each neuron, creating 

larger "dendrite trees" and thickening cortical cells. 

Research bears out that an enriched environment 

can boost the number of synapses that children 

form. Studies of young adults indicate about 15 

percent variability in synapse density; researchers 

believe that most of this variation reflects early 

experiences. 30 

People who care for children can also take heart 

from animal studies. William T. Greenough of the 

University of Illinois performed an important 

experiment, exposing one group of rats to a stimu­

lating environment, and housing another compari­

son group in drab cages with very little stimulation. 

Then he looked at their brains. The rats living in an 

enriched environment had 25 percent more con­

nections among their brain cells.31 Translated into 

human terms, this could mean trillions of extra 

synapses. But the impact of an impoverished envi­

ronment can be equal or even more dramatic, thin­

ning out dendrite trees and reducing cortical thick­

ness.32 

The bottom line is that the brain's plasticity 

presents us with immense opportunities and 

weighty responsibilities. But timing is crucial. 

While learning continues throughout the life cycle, 

there are "prime times" for optimal development­

periods during which th~ brain is particularly effi­

cient at specific types of learning. In the neurobio­

logical literature, these special periods are 

described as "critical periods" or "plastic periods." 

Both terms signify a span of time, in development, 

when significant alterations in the brain's architec­

ture appear to be possible. As Harry Chugani 

observes, "Perhaps critical is not a good word. This 

is an opportunity, really-one of nature's provi­

sions for us to be able to use the environmental 

exposure to change the anatomy of the brain and 

to make it more efficient:' Once the prime time has 

passed, opportunities for forging certain kinds of 

neural pathways appear to diminish substantially. 
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The concept of the critical period rests on the 

premise that neurological development depends on 

the exposure of the brain (and particularly the cor­

tex) to many kinds of stimulation according to a 

predictable timetable. When there is a disruption of 
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the normal developmental 

schedule of experience, neur­

al connections are not made 

properly, and the cortical 

columns that result are thin­

ner than they should be­

sometimes with devastating 

results. For example, a nor­

mal kitten that is blindfolded 

during the critical period 

when visual stimulation is 

required will never have nor­

mal vision. Moreover, if that 

kitten receives visual input 

but does not get motor stim­

ulation, this deprivation will 

affect the kitten's vi-sual­

motor coordination.33 

During developmental 

"prime times," neurons can 

create synapses most easily 

and efficiently. This requires 

not only energy and sufficient 

neurotransmitters, but also 

enough synaptic space. Gary 

Kraemer reports, based on his 

studies of monkeys, that 

competition for synaptic 
space/is an important feature 
r/ 

of'early brain development. 

For example, input from each 

eye competes for synaptic 

space in an infant's visual cor-

tex. If one eye of an infant 

monkey is closed during the period when this com­

petition takes place, the synapses formed in 

response to stimuli from the open eye expand into 

regions that would normally serve the closed eye. 

Even during the critical period, opening the closed 

eye will not restore function unless the eye that has 

been open is shut.34 



It has long been known that there are optimal 

periods for different kinds of learning. Young chil­

dren who move to a new country or community 

pick up the language easily, while their adolescent 

brothers and sisters can't shed their accents and 

their parents struggle to make themselves under­

stood at all. This is not news. But now we under­

stand that a young child can easily acquire a new 

language because the brain cells that process lan­

guage are in the process of being wired, and are 

therefore especially responsive to experience. 

Critical periods do not exist for brain develop­

ment as a whole, but rather for each of the brain's 

systems. The brain's intricate circuitry is not 

formed at a steady pace; rather, brain development 

proceeds in waves, with different parts of the brain 

becoming active "construction sites" at different 

times and with different degrees of intensity. By 

studying the PET scans of children who came to his 

hospital for diagnosis and treatment, Harry 

Chugani and his colleagues have quantified the 

activity levels of different parts of the brain at vari­

ous stages of development. In this way, they have 

gained insight into brain plasticity at particular 

ages. At one month of age, for example, there is 

intensive activity in the cortical and subcortical 

regions that control sensory-motor functions. Cor­

tical activity rises sharply between the second and 

third months of life-a prime time for providing 

visual and auditory stimulation. By about eight 

months, the frontal cortex shows increased meta­

bolic activity. This part of the brain is associated 

with the ability to regulate and express emotion, as 

well as to think and to plan, and it becomes the site 

of frenetic activity just at the moment that babies 

make dramatic leaps in self-regulation and 

strengthen their attachment to their primary care­

givers. During this period, caregivers play an 

important role in helping infants to develop self-

regulatory capacity by responding sensitively to 

their emotional signals. 

A final point about cortical development in 

infancy: the fact that increased metabolic activity 

in the frontal cortex coincides with rapid develop­

ment of a baby's ability to form attachments and 

While learning 

throughout the 

there are "prime 

optimal development-­

periods during which the 

brain is particularly efficient 

at specific types of learning. 

self-regulate is not a simple case of cause and effect. 

Here again, the dynamic relationship between 

nature and nurture is evident. The heightened 

activity reflects, in part, the reinforcement of some 

synapses and the elimination of others, allowing 

complex interactions with the world; but these 

more complex interactions in turn lead to further 

reinforcement and pruning of synapses. 

4. The brain's plasticity also means 

that there are times when nega­

tive experiences or the absence of 

appropriate stimulation are more 

likely to have serious and sus­

tained effects. Brain development reflects 

a wide range of physical, cognitive and emotional 

experiences; the brain organizes in response to the 
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pattern, intensity and nature of these experience. 

Harry Chugani observes, "We know that rich and 

positive experiences stabilize certain connections in 

the brain." He goes on to speculate, "But what 

about negative experiences? What about aggression 

and violence? There is no reason to think that they 

cannot be 'stabilizing' influences in the same way. 

We can have individuals who, based on early expe­

riences, are in effect 'hard-wired' for negative 

behaviors." Some neuroscientists consider this an 

overstatement; others find it too mild. 

The following pages summarize presentations 

made at the conference on a range of major risk 

factors that may compromise brain development in 

the prenatal period and the first years of life. In 

each instance, there is some controversy as to the 

effects of particular behaviors and whether they 

can be distinguished from the impact of other risk 

factors. One further qualification: the studies cited 

in this section are part of a much larger literature 

on the impact of negative experiences on early 

brain development.35 The major conclusions 

drawn here are supported by numerous studies of 

markedly different samples of children using a 

wide variety of research methods. 

that rich and 

iIi;tto;S:tFllle experiences stabilize 

.......................... i~·~n~~in connections in the 

brain. But what about 

negative experiences?" 
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Th.eJmpa.cLot.Tr.auma ... and .. NegJect ............................ .. 

Early experiences of trauma or abuse-whether in 

utero or after birth-can interfere with develop­

ment of the subcortical and limbic areas of the 

brain, resulting in extreme anxiety, depression, 

and/or the inability to form healthy attachments to 

others. Adverse experiences throughout childhood 

can also impair cognitive abilities, resulting in pro­

cessing and problem-solving styles that predispose 

an individual to respond with aggression or vio­

lence to stressful or frustrating situations. 

Researchers have shown, by observing children and 

their primary caregivers over time, that whether 

children form secure attachments hinges on the 

quality of care they receive; children who are 

abused or neglected are unlikely to be securely 

attached to their caregivers. The same researchers 

have observed, moreover, that both quality of care 

and security of attachment affect children's later 

capacity for empathy, emotional regulation, and 

behavioral control. 36 

But trauma or abuse are hardly the only condi­

tions that can lead to developmental delays or 

impairments; as many researchers have shown, 

emotional neglect, social deprivation, and a chron­

ic lack of appropriate stimulation are among the 

other factors that may ·jeopardize early develop­

ment. Based on an expanded knowledge of early 

brain development, researchers are creating a "road 

map" for development-marking the key emotion­

al milestones that children must pass at particular 

junctures on their way to healthy and mature 

development. Here again, the notion of "prime 

times" is important. As the brain develops in the 

first years of life, there are periods when children 

can meet a new developmental challenge most eas­

ily and efficiently. Bruce Perry of Baylor University 

asserts that when key experiences are minimal or 

absent, the result may be an inability to modulate 

impulsivity, immature emotional and behavioral 



functioning, and (in combination with other 

developmental experiences) a predisposition to 

violence. 

Indeed, Perry argues that a great deal of vio­

lence in the United States today may be connected 

to a lack of appropriate attachments early in life. 

Perry suggests that violence is an outgrowth of a 

"malignant combination of experiences"-emo­

tional and cognitive neglect and traumatic stress. 

The combined effect of neglect and trauma can 

lead to a dramatic impairment of the brain's capac­

ity for modulation and regulation. When these 

conditions persist, the neurophysiology of the 

brain stem and midbrain tends to become overde­

veloped. These are the areas of the brain that allow 

only for immediate responses related to biological 

survival-responses that are primitive and "hard­

wired," and not very susceptible to external influ­

ence.37 Perry observes that overdevelopment of 

these areas is associated with anxiety, impulsivity, 

poor affect regulation, and hyperactivity. At the 

same time, cortical functions (such as problem­

solving) and limbic functions (such as empathy) 

become underdeveloped . 

. The long-term research of Sroufe and his col­

leagues confirm the link between poor attachment 

and violence. The children in their study whose 

primary caregivers were emotionally unavailable in 

the early years of life did indeed exhibit (according 

to independent assessment) more aggression and 

conduct problems in childhood and adolescence.38 

Sroufe notes that across all cultures in which 

attachment has been studied, "anxious-avoidant 

attachment," which results from persistent unre­

sponsiveness on the part of the primary caregiver, 

can indeed make a child more prone to violence. 

Stanley Greenspan of the George Washington 

University School of Medicine and Health Sciences 

observes that children vary in their response to 

Both quality of 

security of..,..",,"' ..... , 

affect 

capacity for empathy, 

emotional regulation, 

and behavioral control. 

neglect and trauma, based on individual differences 

and the organization of their particular central ner­

vous systems. Children who are underreactive to 

sensations and have low muscle tone tend to 

respond by becoming more self-absorbed, with­

drawn, passive and depressed. In contrast, children 

who crave sensory input and are very active are 

more likely to become more aggressive under these 

circumstances. Intense empathy and nurturing 

relationships along with limit-setting and practice 

with regulating behavior can help even the children 

who tend to crave sensory input become compas­

sionate, thoughtful, and empathetic.39 

T.h.e . ..I.m.pa.ct .. o.f..Mat.e.rnaLD.epress.i.on ........................... . 

A number of researchers have focused their atten­

tion on specific situations in which children may 

not receive the warm, responsive care they need at 

a crucial stage of development. Some have studied 

the impact of maternal depression on the develop­

ment of infants and toddlers.4o A recent study by 

The Commonwealth Fund found that one in three 

birth mothers experiences symptoms of postpar­

tum depression. Among mothers whose depression 

persists beyond the first six months, the symptoms 

come and go; but nine percent of mothers who 

reported lingering depression said that they experi­

ence it all of the time.41 
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mothers' depression 

~u.,~u or went into 

their babies' brain 

activity returned to normal. 

When postpartum depression is limited to a 

few months immediately after birth, it appears to 

have no lasting impact on children's development. 

But lingering depression can have adverse effects. 

Starting Smart, published by Ounce of Prevention, 

says, "Research has shown that parents suffering 

from untreated depression often fail to respond 

sensitively to their children's cries and bids for 

attention, and that they are unlikely to provide the 

child with the kind of cognitive stimulation that 

promotes healthy brain development."42 

Geraldine Dawson and her colleagues at the 

University of Washington report that depressed 

mothers of infants tend to express less positive and 

more negative affect; to be less active and more dis­

engaged from their babies; when they are engaged, 

tend to be more intrusive and controlling; and 

often fail to respond adaptively to infants' emotion­

al signals. Their infants tend to be more withdrawn 

and less active than other babies. They are apt to 

have shorter attention spans and less motivation to 

master new tasks than the infants of non-depressed 

mothers. Dawson also reports physiological effects: 

infants of depressed mothers tend to have elevated 

heart rates and elevated cortisol levels. 

Proceeding from the premise that parents' 

behavior shapes young children's emerging ability 

to express and modulate emotions, Dawson and 

her colleagues examined the impact of maternal 

depression on the biological systems involved in 
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emotional development, especially the frontal cor­

tex. The researchers studied the brain functions of 

13-to-14-month-olds-30 children of depressed 

mothers and 30 children of non-depressed moth­
ers-using EEG. The EEG was attached to babies 

scalps by means of caps that use sponges and warm 

water as the conductive medium. This allowed 

researchers to conduct sophisticated brain map­

ping without causing the baby any discomfort 

whatsoever. 

The researchers exposed the infants to a variety 

of conditions meant to elicit a variety of emo­

tions-watching an interesting toy, playing with 

the mother or caregiver, or being separated from 
the mother. They videotaped the sessions, and cor­

related the videotapes with the brain mapping pro­

duced by the EEG. They found that a substantial 

proportion of babies with depressed mothers­

about 40 percent-showed reduced brain activity. 

The researchers paid particular attention to the left 

frontal region-the part of the cortex associated 

with outwardly-directed emotions (such as joy, 

interest, or anger). Nine out of ten babies who 

showed high levels of left frontal activity had non­

depressed mothers. On the other hand, 21 of the 28 

babies who showed low levels of left frontal activity 

had depressed mothers. 

While not all babies of depressed mothers show 

negative effects, the pattern is clear: maternal 

depression can impede healthy brain activity, par­

ticularly the part of the brain associated with the 

expression and regulation of emotions. Dawson is 

confident that the adverse effects stem primarily 

from the mother-child interactions, rather than 

from a genetic predisposition to depression. By 

correlating the videotapes with the EEG results, she 
and her colleagues found that babies showed less 

brain activity when their mothers were more nega­

tive and more intrusive. Furthermore, she found 

that in many cases, when mothers' depression was 

treated or went into remission, their babies' brain 

activity returned to normal. 



Dawson says that there is mounting evidence 

that the period of greatest risk for maternal depres­

sion is the period from six to eighteen months. 

When mothers' depression remits by the time their 

infants reach the age of six months, their babies do 

not appear to suffer later cognitive delays or emo­

tional symptoms. In contrast, when mothers 

remain depressed beyond their babies' sixth month, 

their children tend to show later behavioral prob­

lems and cognitive impairment. As might be 

expected, the more persistent and prolonged a 

mother's depression, the more likely it is that her 

child will have behavioral disturbances. There is 

also some evidence that infants born to mothers 

who suffer from depression during pregnancy are 

less active and less responsive to social stimuli than 

other newborns. 

This research dramatizes the need to screen for 

maternal depression even during the prenatal peri­

od, and the importance of encouraging mothers to 

seek treatment. Fathers or other family members 

need support as well, since a non-depressed father 

and a strong relationship between the baby's par­

ents have been shown to moderate the adverse 

impact of maternal depression on young children. 

Th.e . .1mp.act ... Qi...s.ubsta.n.c:e .. Ab.use ......................................... . 

New knowledge about the vulnerability of the 

developing brain to environmental factors suggests 

that early exposure to nicotine, alcohol, and drugs 

(in utero and in the postnatal environment) may 
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have even more powerful and long-lasting effects 

on young children than was previously suspected. 

Recent studies appear to bear this out. Most of the 

current research focuses on exposure to these sub­

stances during the prenatal period, although neu­

roscientists assume that postnatal exposure (for 

example, when children breathe in smoke from 

cigarettes or crack cocaine), also has an adverse 

impact on brain development. 

smoking during 

is associated with 

higher rates of 

preschool and school-aged 

behavioral problems. 

Pregnant women are routinely advised by their 

do·ctors not to drink alcohol while they are plan­

ning or expecting a child, but may not know exact­

ly why. In fact, neuroscientists are now gaining new 

insight into how alcohol affects prenatal brain 

development. Some important findings have come 

from animal studies. Studies of mice suggest, for 

example, that exposure to alcohol early in the pre­

natal period reduces the number of cells in the 

neural tube, the part of the embryo that gives rise 

to the brain and spinal cord.43 Other studies have 

shown that when alcohol is administered to rats 

throughout pregnancy (5 percent alcohol in a pro­

tein-rich diet), many neurons in their babies' 

brains (specifically in the cortex) are smaller than 

expected and have fewer dendrites-parts of brain 

cells needed to form synapses.44 Recent brain 
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research suggests that human infants who are 

exposed to alcohol before birth face many of the 

same biological consequences. For example, EEG 

studies have found that the brain waves of infants 

born to alcoholic mothers show a distinct pattern 

of reduced activity, particularly in the left hemi­

sphere.45 

Mothers who drink heavily during pregnancy 

are at greatest risk of giving birth to babies with 

fetal alcohol syndrome (FAS); some researchers 

believe that two or more drinks per day lead to FAS 

while others place the dangerous consumption 

level a bit higher. FAS is associated with low birth­

weight, later growth deficiencies, facial abnormali­

ties, and a range of neurological disorders. Some 

children may show few or no adverse effects; but 

today, more and more children are being diagnosed 

with fetal alcohol syndrome. By the time they enter 

preschool, FAS children may show signs of mental 

retardation; may have impaired perceptual, linguis­

tic, and fine motor skills; and may exhibit behavior 

problems. 

Smoking during pregnancy can also affect early 

development. Estimates of the percentage of preg­

nant women who smoke cigarettes range from 17 

to 25 percent.46 Some of these women find it diffi­

cult to stop smoking during pregnancy, but man­

age to cut back. And in inany cases, their children 

show no apparent effects. But the nicotine in tobac­

co products does cross the placenta and has a direct 

impact on the developing fetus. A number of stud­

ies indicate that maternal smoking during preg­

nancy can, in some cases, affect brain development, 

inhibiting neuron growth in particular ways. It can 

also alter the brain's biochemistry by affecting neu­

rotransmitters-the chemicals that flow across 
synapses, allowing connectivity among brain cells. 

As synapses are produced, some portion of these 

chemicals is not needed and is therefore reabsorbed 

by neurons and remetabolized. Exposure to nico­

tine appears to interfere with the reabsorption of 

certain neurotransmitters, including serotonin. 



When that happens, scientists hypothesize, neurons 

are bathed in the excess chemical, increasing the 

level of excitation in that part of the brain. Nico­

tine appears to affect brain development in other 

ways as well. For example, animal studies suggest 

that exposure to nicotine can alter DNA and RNA 

synthesis in the brain. These changes can have 

clear, long-term consequences even when a fetus is 

exposed to levels of nicotine that are not usually 

considered toxic.47 
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Given these effects, one would expect children 

exposed to nicotine before birth to be more prone to 

developmental delays or impairments. And in fact, 

research shows that their behavior may indeed be 

affected. Animal studies indicate that in utero expo­

sure to nicotine causes decreased learning efficiency 

and heightened motor activity. Studies of humans 

suggest that maternal smoking during pregnancy is 

associated with somewhat higher rates of preschool 

and school-aged behavioral problems. For example, 

research conducted at the University of Chicago 

prenatal period, 

to cocaine can 

z·.· .•.• · •• • •••••••••••• !~~~R~t3rere with the production 
of synapses. 

showed that boys whose mothers smoke more than 

half a pack of cigarettes a day during pregnancy are 

much more likely than the sons of nonsmokers to 

develop conduct disorders later in life.48 

Exposure to cocaine in utero can also be per­

ilous. The prevalence of cocaine use among preg­

nant women appears to be alarmingly high. In her 

remarks at the conference, Linda Mayes of Yale 

University reported that from 17 to 50 percent of 

women who receive prenatal care at Yale New 

Haven Hospital use cocaine or crack cocaine two or 

three times a week throughout their pregnancies. 

She added that other inner-city hospitals report 

that as many as 50 percent of pregnant women 

receiving prenatal care use cocaine or crack. Mayes 

estimates that nationwide, at least 40,000 and per­

haps as many as 375,000 infants born each year 

have been exposed to cocaine in utero, and often to 

other drugs as well. After birth, children continue 
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to be exposed to cocaine through passive smoke 

inhalation. In fact, some 17 percent of children 

coming to inner-city emergency rooms for clinical 

care test positive for exposure to cocaine.49 

To be sure, some children who are exposed to 

cocaine in utero appear to suffer few ill effects; evi­

dence of functional impairment can sometimes be 

hard to detect. And since expectant mothers who 

use cocaine often have a number of other risk fac­

tors, it is sometimes difficult to establish cause and 

effect. However, the research suggests that the con­

sequences of cocaine use during pregnancy can be 

severe and long-lasting. Exposure to cocaine early 

in gestation can disrupt the migration of neurons 

up the cortical wall. As noted earlier, this can lead 

to a number of serious neurological disorders. 

Later in the prenatal period, exposure to cocaine 

can interfere with the production of synapses. To 

an even greater degree than exposure to nicotine, it 

may inhibit the reabsorption of neurotransmitters. 

And indeed, children exposed to cocaine in utero 

have been found to have disturbances in attention, 

information processing, learning, and memory. 

The physiological signs associated with prenatal 

exposure to cocaine include changes in children's 

heart rate, blood pressure, and daily cortisol cycles. 

Mayes' research, comparing 61 cocaine-exposed 

and 47 non-drug-exposed three-month-old 

infants, shows that exposure to cocaine tends to 

show up at this early age as delayed or impaired 

motor development.5o 

IheJ.mpac1_oLLoSli1utional.izali.o.uO __ _ 

It has long been known that institutionalization 

has a long-lasting, adverse effect on children's social 

and cognitive development. Research done in the 

first half of this century produced solid evidence of 

this fact, and led to a rapid decline in the number 



of such institutions in the United States and West­

ern Europe,5l In other parts of the world, however, 

many children still spend their first years in large 

orphanages. For example, the Romanian govern­

ment expanded the number of state-run orphan­

ages in the seventies and eighties, and these places 

still exist despite changes in the government's 

maternal and child health policies. 

In 1994, Maya Carlson and Felton Earls, in 

consultation with Megan Gunnar, went to Roma­

nia to study young children living in these institu­

tions, where children receive adequate custodial 

and medical care but live in conditions that are 

unpredictable and make it difficult to form attach­

ments to consistently available caregivers. Their 

purpose was to study the neurobiological conse­

quences of institutionalization by measuring the 

childreri's daily cortisol levels. They also assessed 

the effects of social deprivation on the children's 

physical growth and psychological functioning. In 

conducting this research, Earls and Carlson were 

guided by the International Convention on the 

Rights of the Child. 

The researchers found that the cortisol levels 

and daily cycles of the children in the orphanages 

were abnormal, failing to show the strong daily 

rhythms typical of home-reared children as young 

as 12 weeks of age. Compared to home-reared 

Romanian children of the same age, their morning 

cortisol levels were much lower, but became higher 

at noon and remained elevated into the evening 

hours. Depressed morning cortisolleveIs have been 

reported in children who have experienced cata­

strophic events, such as the Armenian earthquake 

of 1988, and these levels are related to symptoms of 

post-traumatic stress disorder.52 

Carlson and Earls note that the social and cog­

nitive effects of early institutionalization can be 

partially prevented or reversed when staff-to-child 

ratios are dramatically improved, when children 

are given the chance to form stable relationships 

with consistent caregivers, and when professionally 

Recent 

brains help to 

poverty can have such 

a detrimental impact on 

early development. 

staffed programs of developmental stimulation are 

introduced. These measures have the greatest 

impact if they are undertaken when children are 

very young. The work of other researchers has con­

sistently shown that when children are subjected to 

severe psychosocial deprivation during the first two 

years of life, social deficits may be even more diffi­

cult to reverse than cognitive deficits. 53 

In collaboration with Megan Gunnar, Carlson 

and Earls are now expanding their work to include 

the study of adopted Romanian children.54 Corti­

sol analysis is also proving useful for studying "fail­

ure to thrive" and for assessing the impact on 

young children of child care in various settings. 55 

Ih.e ... lm.pa.ct. .. o.f .. Po.v.er.ty ........................................................................... . 

Many of the risk factors described so far occur 

together, jeopardizing the development of young 

children and making research endeavors more 

challenging. Many of these risk factors are associat­

ed with or exacerbated by poverty. Indeed, recent 

advances in knowledge of young children's brains 

help to explain why poverty can have such a detri­

mental impact on early development. 
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Today, one in four American children under the 

age of six is growing up in poverty. The one in four 

figure holds as well for children under age three. 56 

Given the crucial role of environmental factors in 

early brain development, these children are at par­

ticularly high risk of developmental delays and 

impairments. Economic deprivation affects the 

mother's and child's nutrition, access to medical 

care, the safety and predictability of their physical 

environment, the level of stress experienced by 

their parents and other caregivers, and the quality 

and continuity of their day-to-day care. Poverty 

also affects children's in-home and out-of-home 

stimulation, and their exposure to extreme stress 

and violence. Epidemiological surveys confirm the 

impact of these conditions: the risk for poor school 

readiness and mental retardation is highest among 

children from families with the lowest socioeco­
nomic status. 57 

Research on the impact of poverty is often dif­

ficult, because it requires teasing apart the separate 

and independent effects of economic hardship and 

other related risk factors. However, a number of 

important studies have taken on this challenge. 

Alan Sroufe and his colleagues have found that 

,.:'.») .. :' Afll1h1'IO the protective factors 

•· •• :.:·'·:.·.:' •• tlnatjm~'Jde these children 

i· .... · .. : ... :.·.~ri(hte resilient, a secure 

attachment with their 

caregivers was the most 

important. 
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poverty and factors associated with povert' ~., ','e a 

pervasively negative impact on children's f :1' .)n­

ing in several areas, and that the negativ-- ",lects 

appear to snowball as children get older, Lost of 

the children in their long-term study we' ~ healthy, 

robust babies; most were born withol:: -,hysical 

disabilities or medical problems. HO\f ';a, as a 

result of the adverse effects of pOV'~1 [y, most 

showed gradual declines in mental. :r. 3tor, and 

socio-emotional development. Comr ,:r~d to low­

risk children, they tended to have poo;-0uality rela­

tionships with their caretakers in in f" n ~y and were 

found to be "anxiously attached' a. 12 and 18 

months. Of those who attended pro ;( '1001, 70 per­

cent were considered to have di Lulty getting 

along and cooperating with other .-bldren, regulat­

ing their emotions, and playing ad functioning on 

their own. By the time they rc . ci,~d elementary 

school, the great majority-i-lily 80 percent­

showed impairments serious p;>ugh to warrant 

some form of special educatiO! f~vices; 18 percent 

were retained in the same gr;;d sometime in ele­

mentary school. 

Sroufe and his colleagt: s ,emphasize that the 

"decline in functioning ob: J ,oed at each develop­

mental period seems to ha\ . 1'een related to adverse 

living conditions, not in! el ',nt factors and traits 

within each child."58 B,' 0' 'serving infants' early 

environment, support, ; j( relationships, Sroufe's 

team has been able to pl' c:ct with reasonable accu­

racy later attention-d,· Ie t hyperactivity disorder 

(ADHD), depression, a ,c: conduct problems, 

The research tean', ~'ISO found that some chil­

dren-a distinct n' ,r ority-appear to thrive 

despite the adverse e: 'e:ts of poverty. In their study, 

two children were ;':.s .mced a grade, and two were 

placed in classes fv ' : ne gifted when they reached 

the sixth grade, 50: ')<. children excelled in the social 

arena: as sixth gr;, ,f 0, 15 percent of children in the 

sample were rat' ;d by their teachers above the 

90th percentile ". measures of peer competence 

and popularity ~ ,long the protective factors that 



made ;hese children more resilient than others in 

the Sli y, a secure attachment with their caregivers 

was thl most important. In contrast, Sroufe noted 

that of the 44 children who were considered to be 
at extren e risk (by virtue of very chaotic homes or 

abusive c;'regiving relationships), none managed to 

thrive soci Illy or academically. 

Sroufe llld his colleagues have looked beyond 

poverty ant the general high-risk status of the fam­

ilies to exan. ine factors that enabled some of these 

parents to Cil re well for their children even in the 

face of povert '. Critical factors included knowledge 

of child devei )pment, social support available to 

the parents, al:d especially for parents who had 

been abused or neglected in their own childhood, 

therapy to hell' them resolve abuse issues. An 

understanding 01 these factors guided the develop­

ment of the STE"P preventive intervention pro­

gram at the Univer 'ity of Minnesota. 59 

S. Substantia evidence amassed by 
neuroscient sts and child develop­
ment expert· over the last decade 
points to tht wisdom and efficacy 
of early inter 'ention. There are, to be 

sure, some genetic disOJ lers or neurological events 

(such as a massive strok, ) whose consequences are 

difficult if not impossibk to reverse, given current 

knowledge and method~ But study after study 

shows that intensive, well designed, timely inter­

vention can improve the pr, spects-and the quali­

ty of life-of many children who are considered to 

be at risk of cognitive, social, or emotional impair­

ment. In some cases, effective mtervention can even 

ameliorate conditions once the .ught to be virtually 

untreatable, such as autism or :nental retardation. 

A number of well documented s:udies of programs 

designed to help infants and t, ,ddlers and their 

families, such as the New MoLlers Project, the 

Children from 

education derive the 1T'I";o;rl,f 

cognitive benefits from 

intervention programs. 

Infant Health and Development Project, and the 

Syracuse Family Development Project, suggest that 

well conceived, well implemented programs can 

brighten children's futures. The programs cited in 

the following pages were designed, implemented, 

and/or studied by conference participants. By no 

means, however, do they represent the full range of 

initiatives and interventions that have been found 

to benefit young children and their families. 

Add.r.e.ss.in.g ... S.oc.i.al..,Vuin.erability ........................................... . 

Taking part in a panel discussion, Craig T. Ramey 

of the University of Alabama at Birmingham 

reported that intensive early intervention can in 

fact improve the cognitive developmental trajecto­

ries of socially and biologically vulnerable young 

children. The efficacy of early intervention has 

been demonstrated and replicated in diverse sam­

ples. He observed that children from families with 

the least formal education derive the greatest cog­

nitive benefits from intervention programs. More­

over, the impact of early intervention appears to be 

long-lasting: early educational intervention is asso­

ciated with an almost 50 percent reduction in the 

likelihood of children being held back in the same 

grade during the elementary years. 

Ramey cited the experience of the Abecedarian 

Project, which he and his colleagues launched in 

1972. The project involved children from 120 poor 

families, who were assigned to one of four groups: 
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the first group received intensive early education in 

a child care center from about four months of age 

to age eight; the second group, from four months 

to age five; the third, from age five to age eight; and 

the fourth group received no intensive early educa­

tion services. The early intervention program pro­

vided a range of services including early childhood 

education, family counseling and home visits, 

health and nutrition services, social work and ser­

vice coordination services, speechllanguage ser­

vices, and transportation. Many of these compo­

nents were forerunners of those services now 

specified under Part H (birth to three years) of the 

Individuals with Disabilities Education Act. Ramey 

stresses that nothing was done in the Abecedarian 

program that could not, with sufficient planning 

and effort, be incorporated into other preschool 

centers or school systems. 

This study showed that the earlier the children 

received intensive care and education, the greater 

and more enduring the gains. In fact, children who 

did not begin receiving the intervention until after 
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the age of five showed no gains in academic perfor­

mance or IQ. A follow-up study concluded that 

intellectual and academic gains attributable to the 

program persisted through seven years in school. 

In fact, the difference between the intensive early 

intervention and control groups was more pro­

nounced at age 12 than at age B. 

Ramey also presented findings from two other 

early educational intervention programs designed 

to prevent mental retardation and improve school 

readiness and educational progress. Data from 

Project CARE (a successor to the Abecedarian Pro­

ject) show that children who received a full-day, 

five day per week center-based program supple­

mented by home visits showed much higher intel­

lectual performance than those who received home 

visits only or those in a control group who received 

no services. 



The Infant Health and Development Program 

(IHDP) extended the aims of the first two pro­

grams, showing that lower birthweight children 

benefit less from the same high quality intervention 

program than other children, probably due to their 

biological status. It also established a correlation 

between the level of family participation and the 

extent to which children benefitted from the pro­

gram. The more the family participated, the greater 

the cognitive gains. 

Developmental Care for 
......................... .P..r.eterm..1nfants ....................................................................... .. 

All human babies are born with brains that are 

remarkably unfinished-rough drafts waiting for 

life's rewrites and edits. The fact that the brain is a 

work in progress means that from the first days of 

life, the impact of early experience can be dramatic. 

This is especially true for preterm infants, who 

corne into the world with brains that have had less 

time to mature in the protected intrauterine envi­

ronment, and are therefore even more vulnerable 

to the environment . 

. In this vulnerable condition, most preterm 

babies have been cared for in neonatal intensive 

care units (I CUs )-settings that have traditionally 

been designed to meet their medical rather than 

their developmental needs. In this bright, noisy, 

rather stark setting, preterm infants have been 

exposed to severe sensory overload-a dramatic 

mismatch with the needs and expectations of their 

nervous systems.60 Moreover, many preterm babies 

have been deprived, for sustained time periods, of 

three environments that have been shown to sup­

port healthy development: the protective environ­

ment of the uterus, the comfort and tactile stimula­

tion of a parent's embrace; and containment in a 

family's social group. In her presentation, Linda 

Gilkerson, reporting on her research and the work 

of Heidelise Als of Harvard University and others, 

stated that developmentally appropriate and sup-

portive care for preterm infants--care that is rela­

tionship-based and family-centered--can substan­

tially increase pre term infants' chances for physical 

and mental health, while reducing hospital stays 

and costs. Glikerson and her colleagues have 

researched the impact of such care. In a study of 38 

randomly selected preterm infants who weighed on 

average less than two pounds, 20 were able to leave 

the hospital after an average of 87 days as com­

pared to an average 151 days for the 18 infants in 

the control group. Hospital costs for the care of 

these 38 infants dropped by approximately 

$90,000, compared with average expenditures in a 

traditional neonatal ICU. Research has also shown 

that while heavier preterm infants respond most 

dramatically to enhanced care, those who are at 

highest risk of poor outcomes-those born with 

very low birth weights and multiple medical com­

plications-also show improvement in their med­

ical and developmental status when they receive 

intensive, individualized developmental care. 

come into the 

brains that have had 

to mature in the protected 

intrauterine environment, 

and are therefore even 

more vulnerable to the 

environment. 
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Gilkerson described the Newborn Individual­

ized Developmental Care and Assessment Program 

(NIDCAP), a model developed as a framework for 

providing developmental care to preterm infants. 
This model trains hospital personnel to observe the 

behavior of every infant and then develop an indi­

vidualized caregiving plan based on his or her 

unique characteristics, particularly the baby's sleep­

wake cycles and self-soothing strategies. Parents 

playa fundamental role in this process and in the 

delivery of care. The neonatal ICU has been 

redesigned to provide a greater sense of security, 

'rrM'orc can detect 

processing problems 

••.. }i·/ii·}l~nttat'tes six to nine months 

old that usually lead to 

language impairment. 

protection, and intimacy through the frequent 

presence of parents, a great deal of physical contact 

and containment by parents and caregivers, atten­

tion to the pacing of care, and continuity of care 

providers. They use low lights, reduce noise, and, 

whenever possible, schedule doctors' rounds to 

accommodate the babies' sleep cycles. Preterm 

infants cared for in this setting have shown 

improved patterns of brain functioning, particular­

ly in the frontal lobe which plays a crucial role in 

the executive functions of the brain such as atten­

tion state regulation and planning. 
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Brain Research and Neurological 
Impairments 

New insights into the brain's early development 

and functioning have allowed some researchers to 

design interventions that address neurological 

impairments with greater precision. The research 
cited below offers examples. 

Stanley Greenspan's work with autistic children 

poses two key questions: Can the environment be 

designed to help children overcome central ner­

vous system differences-including both those that 

are hard-wired at an early age, and those that 

remain plastic and flexible? To what extent is it 

possible to help children recover function or learn 

new functions for the first time? Based on his expe­

rience working with children with a range of differ­

ent developmental delays or impairments, 

Greenspan has concluded that children's capacity 

to respond to intervention in the early years is 

"greater than we thought:' 

Greenspan presented the case of a boy diag­

nosed with autistic spectrum disorder who first 

came to his attention a few months before his third 

birthday. His behavior was characterized by repeti­

tive ·actions: he would repeat the alphabet in a 

mechanical way, and would spend a lot of time lin­

ing up objects. At other· times he seemed aimless; 

occasionally, he would produce an appropriate 

sound, word, or gesture. Greenspan began an 

intensive program encompassing family support, 

speech work, occupational therapy, and an interac­

tive play approach called "floor time." This 

approach is designed to take into account a child's 

particular central nervous system patterns and 

expressions, as well as his or her current develop­

mental level. It rests on the concept that not all 

experiences, however stimulating, will help the cen­

tral nervous system grow and recover functions. 

Rather, specifically designed experiences are neces­

sary to help children with impairments develop 

new capacities. This work has also led to the identi-



fication of specific types of experiences that can 

facilitate both intellectual and emotional growth in 

children without impairments as well. 

Over time, the boy presented by Greenspan 

became more interactive, creative, and more social­

ly adept. He began to form gratifying friendships, 

and his IQ went up to a high range. By age eight, he 

was highly verbal, fully conversational, warm, 

engaging, and creative. He enjoyed friendships and 

was doing well in a challenging academic program 

in a regular school. In all, Greenspan and his col­

leagues have worked with about 200 children diag­

nosed with autistic spectrum disorder, and he 

reports that about two-thirds of them these chil­

dren have responded well to his program, challeng­

ing the notion that they will inevitably be limited, 

socially and cognitively, as adults.61 

To be sure, not every autistic child benefits to 

the same degree from this kind of program. Citing 

the research of Michael Rutter, Alan Sroufe notes 

that children who do not have language and those 

with tested IQs below 50 do not usually respond 

well to intervention.62 Sroufe believes that success 

stories should be presented carefully, so that they 

do not inspire false hope in parents with autistic 

children. 

A second example of an intervention that has 

emerged from recent brain research is the work 

that April Benasich and her colleagues at Rutgers 

University are doing with infants and toddlers who 

have auditory processing problems. They have 

designed early interventions for children who have 

a specific language impairment-a developmental 

speech or language disorder that cannot be traced 

to any known cause. Benasich reports that from 3 

to 10 percent of preschool children have been 

found to have this type of disorder.63 

With the aid of brain imaging studies, the Rut­

gers researchers have concluded that these chil­

dren's problems can often be traced to a faulty 

brain mechanism which existed well before lan­

guage problems became apparent to parents or 

pediatricians. Benasich and her colleagues can 

detect auditory processing problems in babies six 

to nine months old that usually lead to language 

impairment. The ability to assess these processing 

problems in the first year of life, in conjunction 

with a more general assessment of an infant's per­

ceptual-cognitive abilities, is an important step 

towards early intervention for children at high risk 

for language-based learning disabilities. Once a 

problem has been pinpointed, specific, individual­

ized interventions can be introduced at a time 

when the brain's plasticity is particularly marked. 

For example, by means of specially designed com­

puter games, children ·can be taught to speed up the 

rate at which they process shifts, within words or 

phrases, from one sound to another. 

Information gathered by neuroscientists about the 

sequence and timing of brain development can be 

immensely useful to parents, teachers, health 

providers, policy makers in diverse fields, and other 

people responsible for the well-being of children 

and families. What kinds of learning experiences 

(including toys and games) are appropriate for 

children of different ages? What is the right age to 

begin reading instruction? When children appear 

to have difficulty with a particular cognitive task, 

what is the best time to intervene? When and how 

should children be given opportunities to begin 

learning foreign languages? Insight into develop­

mental prime times can shed light on questions like 

these. The concluding section of this report 

addresses the policy questions that new knowledge 

about the brain most frequently elicits. 
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Where Do We Go From Here? 

Nobel Laureate Murray Gell-Mann opened his 

remarks to participants at the June 1996 brain con­

ference by observing that in most spheres of 

knowledge, what we don't know far exceeds what 

we do know. Brain research is no exception. Com­

ing years promise to yield new discoveries about 

how the brain develops and how children's capaci­

ties grow and mature. Neuroscientists are likely to 

shift their attention from more general questions 

about how brain circuitry is formed to more spe­

cific investigations of the functions of particular 

regions of the brain. This investigation is also likely 
to focus on how-and how much-the brain's 

development and functioning are influenced by the 

environment. 

__ .. _W.ber.eJLth.e....CO.DS.e.nsus. ..... ? _______ ._. 

There appeared to be substantial agreement among 
speakers at the conference that the current knowl­

edge base is sufficiently ample to warrant immedi­
ate action. A framework for action, speakers 

agreed, might be designed around key assertions 

summarized in this report, including the impor­

tance of the interplay between nature and nurture; 

the importance of secure early attachments; the 

extent and rapidity of early development; the 

brain's remarkable plasticity; and the wisdom and 

efficacy of prevention and high-quality well­

designed early intervention. 

During the discussions, three key principles of 

societal responsibility emerged that appeared to 

have resonance for most participants: 

• I First, do no harm. The evidence is clear 
and compelling: early and developmentally 

appropriate care and education are vital to the 

health and well-being of our children. The prenatal 

period and the first three years of life are particu­

larly crucial. As Edward Zigler of Yale University 

underscored, new insights into the brain suggest 

that the principle that guides medical practice 

should be applied just as rigorously to all policies 

and practices that affect children: first, do no harm. 

This means enabling parents to fulfill their all­

important role in providing and arranging for sen­

sitive, predictable, reliable care for their children. 

Research on the impact of early attachments on 

brain development confirms that warm, responsive 

caregiving is a crucial ingredient in the healthy 

development of children. But unless parents have 

consistent access to a wide range of services­

including (but not limited to) prenatal care and 

adequate nutrition; competent, responsive care 

during and following childbirth; affordable 
parental leave; and high-quality, affordable child 

care and health care-efforts to improve results for 

In most 

knowledge, what 

know far exceeds 

do know. Brain research is 

no exception. 
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children will have to keep their focus on after-the­

fact intervention rather than on prevention or pro­

motion. Policies or practices that prevent parents 

from forming secure attachments with thf;r :nfants 

in the first months of life require urgent attention 

and reform. At the same time, parents Leed more 

information about how the kind of care they pro­

vide affects their children's capacitie,; : hey also 

need reassurance that there are many'" a:, to meet 
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children's needs, and that learning to read their 

infants' and toddlers' cues is one of the most 

important ways they can promote healthy brain 

development. 
"First, do no harm" also means mounting 

intensive efforts to improve the quality of child 

care and early education, so that parents can be 



sure that when they are at work, their yo·.mg chil­

dren's learning and emotional developn.ent are 

being fostered. Today, more than half of all moth­

ers with babies under the age of one work outside 

of the home. Most American children of pre,chool 

age attend some type of out-of-home child care. 

And the vast majority of them spend their da\'s in 

settings that have been judged by researchers t, \ be 

of mediocre to poor quality. Infants and todd,ers 

receive lower-quality care, on average, than thr"'e­

or four-year-olds. Now that neuroscientists have 

documented the impact of early experience on OLr 

youngest children, and now that we know beyond c' 

doubt that adverse conditions can dramatically 

impair their functioning, it is no longer reasonable 

to wait until children are five to worry about the 

quality of their care and education. 

• Prevention is most effective, but 
when a child needs help, intervene 
quickly and intensively. Knowing that 

early experience has such a decisive influence on 

brain development, parents may worry that every 

unpleasant sensation or upsetting experience will 

become a neurological nightmare. They may rest 

assured that in most cases, a history of consistent 

and responsive care cushions children from the ups 

and downs that are inevitable in everyday life; in 

fact, minor mishaps are among the stimuli that 

promote healthy development and help children 

cope with stress later in life. Given timely and 

intensive help, children can scale a wide range of 

developmental hurdles; moreover, they can often 

recover even from serious stress or trauma. 

The brain is, after all, a work in progress, 

designed to be adjusted and fine tuned throughout 

life. Certainly there are conditions that cannot be sig­

nificantly remedied or repaired, given today's knowl­

edge. But the list of conditions that can be prevented 

or improved is growing, as researchers and practi­

tioners learn more about what works (and why) for 

diverse children with diverse needs. 

There is widespread agreement about the value 

of early intervention, but to have the greatest 

impact it must be timely and well-designed, and it 

must be followed up with appropriate, sustained 

services and support. In coming years, more 

detailed knowledge about specific aspects of brain 

Risk is not aes:ttn 

medical, 

educationallitelr;itt~~~ 
contain a sufficient number 

of examples of people who 

develop or recover significant 

capacities after critical 

periods have passed to sustain 

hope for every individual. 

development and functioning will allow the design 

of interventions that more closely match children's 

needs, and that can be offered at the time when 

they can do the most good. 

• i Promote the healthy development 
i and learning of every child. There was 

wide agreement among speakers at the conference 

that chikren who do not receive appropriate nur­

turing or ,;timulation during developmental prime 

times arelt heightened risk for developmental 

delays or I mpairments. There was also general 

agreement ,hat if we miss early opportunities to 
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promote healthy development, later remediation 

may be more difficult and costly, as well as less 

effective, given the knowledge, methods and set­

tings that are currently available. 

However, this theme was sounded repeatedly: 

risk is not destiny. Numerous cases were cited of 

individuals who have thrived despite adverse con­

ditions. The medical, psychological, and education-
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alliteratures contain a sufficient number of exam­

ples of people who develop or recover significant 

capacities after critical periods have passed to sus­

tain hope for every individual. Ongoing efforts to 

enhance cognitive, emotional, and social develop­

ment must be supported in every phase of the life 

cycle. 



Where Is the Debate" 

Presentations and discussions at the conference not 

only revealed new insights into early brain develop­

ment; they also highlighted issues that have 
sparked controversy. Disagreements-about sub­

stance or emphasis-<lustered about three related 

questions. Each points to possible directions for 

future research. 

• Which plays a greater role in early 
brain development-nature or 

nurture? Today, most experts on early 

development, whether neurobiologists or psycholo­

gists, tend to view brain development as a dynamic 

process, described by Stanley Greenspan as "an 

elaborate dance between biology and the environ­
ment."64 But which partner leads and when? Is it 

the genetic endowment that most severely limits an 

individual's capacities? Or is it the environment? 
These questions continue to spark controversy 

wherever brain development is discussed. 

• oilS the brain flexible throughout the 
early years, or only at certain times? 

This debate focuses on the question: just how criti­

cal are critical periods? Neuroscientists have estab­
lished that there are time spans when different 

parts or systems of the brain are more or less vul­
nerable to environmental influence. But how long 

are these critical periods? And when they draw to 

an end, do windows of opportunity (and risk) slam 

shut? Or are they merely lowered? 
Some neuroscientists acknowledge the brain's 

unique plasticity, but emphasize that the develop­
ing brain-particularly the cortex-requires spe~ 

cific stimuli on a fairly rigid schedule. For example, 

Bruce Perry has written that during critical peri­
ods, "specific sensory experience is requirOed for 

optimal organization and development of any 

brain area ... Absent such experience and develop-

ment, dysfunction is inevitable .... "65 Writing about 

the development of sensorimotor systems in pri­

mates, Gary Kraemer describes "neural patterns 

that will not exist unless the organism has certain 
experiences and makes certain responses to 

them .... [S)ensory mechanisms can be tuned, but at 

some point their functional characteristics must be 

'locked.'" Kraemer adds that the "locking process 

itself may occur even if expected stimuli have not 

arrived. Thereafter, sensorimotor systems cannot 

be tuned to the environment the way they would 
have been at an earlier developmental stage:'66 

Others argue that in most areas of early devel­

opment, "prime times" stretch for rather extended 

periods. For example, Harry Chugani notes that 

until about age 12, the human brain can, with rela­

tive ease, master many cognitive functions that 

adolescents and adults learn with more difficulty, 

such as acquiring languages or learning to playa 

musical instrument. 
This debate also touches on the brain's capacity 

to repair itself. Is this capacity limited to very brief 

periods? Studies of spontaneous recovery by indi­

viduals who have suffered brain damage tend to 

support the notion of rather brief prime times dur­

ing which neuroplasticity allows the brain to repair 

itself. However, other neuroscientists stress that we 
do not yet understand the brain mechanisms 

responsible for spontaneous recovery. New research 

on spinal cord injuries suggests that, to a greater 

extent than scientists previously thought, regional 

reorganization can occur in adulthood.67 

• Given what we know about the 
impact of early experience on brain 

development, should we broaden 
our understanding of "resilience"? 

It is often assumed that in all but extreme cases, 

children can bounce back from the hurts and dis-

appointments that life inevitably brings. Indeed, 
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scholars have produced numerous studies of 

resilience, showing that it resides not solely in the 

child, but also in the context in which he or she 

lives. This research reports that children who grow 

up in deprived or disadvantaged settings can adjust 

well to the demands of school and become success­

fullearners if they have access to a supportive com­

munity and a strong bond with at least one adult 

whom they can count on in their extended family 

or neighborhood.68 

But given new findings about how early experi­

ences-both positive and negative-affect brain 

development, our current understanding of 

resilience may not be sufficiently broad or com­

plex. Reliable support from a coach or an aunt may 

certainly help to buoy children's self-esteem and 

strengthen their survival skills. And a supportive 

community network certainly can make a differ­

ence. But we need to know much more about a 

wide range of protective factors-biological, psy­

chological, social, and ecological-that affect an 

individual's ability throughout life to withstand 

stress and to thrive despite all odds. 

Im.pJi.cati.ons .. f.or..P.olky ... and .. .P.ra.ctic.e ........................... .. 

New insights into early development confront poli­

cy makers and practitioners in many fields with 

thorny questions and difficult choices. Some of 

these questions deal with communicating new 

findings and engaging the public in efforts to pro-
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mote healthy development. How can we convey to 

parents, caregivers, and teachers the opportunities 

and risks of the early years of life without creating 

paralyzing anxiety, or without setting off a frenzy 

of inappropriate or ill-considered enrichment 

efforts? How can we emphasize the opportunities 

of the early years without dimming hope or shrink­

ing resources for adolescents and adults? 

and fathers are 

must not be made 

responsible for 

every hurdle their children 

may encounter. 

Other questions reflect the dilemmas that con­

front policy makers in every sphere of human ser­

vices. How do we balanc~ support for universal 

policies and programs, designed to achieve optimal 

development for all children, with support for ini­

tiatives that focus on those children who live in set­

tings or conditions most likely to jeopardize 

healthy brain development? How can we scale up 

national initiatives that address the needs of our 

youngest children, such as Early Head Start, while 

allowing for flexibility and initiative at the state and 

local levels? What can we learn from other coun­

tries that have launched promising efforts to reduce 

risks to early brain development? 

There needs to be a lively, sustained national 

debate about the health and well-being of Ameri­

ca's children. As we move into the next century, our 

children need and deserve policies that reflect the 

importance of the early years, and that reflect the 

principles that emerged from the brain conference. 
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In particular, new knowledge about early develop­

ment adds weight and urgency to the following 

policy goals identified in several major reports.69 

• Improve health and protection by 
providing preventive and primary 
health care coverage for expectant 
and new parents and their young 
children. Expectant mothers and fathers 

must have access to the care, knowledge, and tools 

they need to protect their babies. The prenatal peri­

od is a time of active brain development. And yet, 

one in five pregnant women receives little or no 

prenatal care in the crucial first trimester; for 

African American, Latina, and American Indian 

women, the number is one in three. In addition to 

prenatal care, pregnant women need safe homes, 

adequate nutrition, and buffering from extreme 

stress. With adequate health care and parenting 

supports, there is a great deal that expectant moth­

ers and fathers can do to promote the healthy 

development of their children, and to avoid serious 

risks. 

The first three years of life are also filled with 

important health and safety risks, but millions of 

children in this age span are uninsured or underin­

sured. Basic medical care should focus on young 

children's physical and emotional health and well­

being. It should include preventive health screen­

ing, well-baby care, timely immunization, and 

information and supports for parents. This kind of 

care is cost-effective and provides a sturdy founda­

tion for a lifetime of good health. 

• ! Promote responsible parenthood by 
! expanding proven approaches. 

All parents can benefit from solid information and 

support as they raise their children; some need 

more intensive assistance. There is solid evidence 

that effective parent education/family support pro-



grams promote the healthy development of chil­

dren, improve the well-being of parents, and are 

cost-effective. 

• Safeguard children in child care 

from harm and promote their 

learning and development. Researchers 

have found that most child care settings are of 

mediocre to inadequate quality, and the nation's 

youngest children are the most likely to be in 

unsafe, poor quality child care. More than one­

third are in situations that are detrimental to their 

development. Most of the rest are in settings where 

very little learning is taking place. In effect, we are 

warehousing millions of children during their most 

formative years. The "first, do no harm" principle 

applies powerfully to early care and education. 

Studies show that it is possible to improve quality, 

creating settings in which children can thrive and 

learn. This is a large task, but even modest changes 

can make a difference: for example, a national 

study of family child care found that after 

providers received 18 to 36 hours of training, chil­

dren were more likely to be securely attached to 

them and the quality of caregiving environments 

improvedJo 
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• Enable communities to have the 
flexibility and the resources they 
need to mobilize on behalf of 
young children and their families. 

Piecemeal programs appear to be less effective than 

programs embedded in comprehensive efforts to 

rebuild communities. A grassroots effort is now 

underway across the nation to mobilize on behalf 

of young children and their families-to bring 

together decision makers, to create a vision of the 

kind of community they want to be part of, to 

develop goals and sustainable strategies for achiev­

ing that vision, to determine how to finance their 
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efforts, and to make provisions for gauging 

results.71 These efforts should be carefully studied 

and further developed. They need and deserve sup­

port from national, state: and local leaders, as well 

as from leaders of business, the media, community 

organizations, and religious institutions. 

Conveying New Knowledge 
about the Brain 

Finally, new knowledge about the brain must be 

communicated to families and the public at large 

with immense care. While parents have a powerful 

impact on their children's development and learn­

ing, many factors playa role; mothers and fathers 



are not-and must not be made to feel-solely 

responsible for every hurdle their children may 

encounter. While warm, responsive care does 
indeed help to promote healthy development, some 

neurological conditions remain fairly resistant to 
change. And while the neuroscientist's lens may 

appear to magnify or isolate such neurological 

problems, they are in fact only one facet of these 

children's rich and complex lives. The notion of 

critical periods also needs to be carefully qualified, 

To be sure, nature provides prime times for devel­

opment and learning, but parents and other care­

givers can take advantage of these times in many 

ways, drawing upon their own varied resources and 

beliefs. Moreover, it is never too late to improve the 

quality of a child's life. 

In short, new insights into early brain develop­

ment suggest that as we care for children in the first 

years of life, and as we institute policies or practices 
that affect their day-to-day experience, the stakes 

are very high. The research tells us that the "quiet 

crisis" of America's youngest children may have 

even more serious, lasting consequences for chil­

dren and families, and for the nation as a whole, 

than we previously realized. But we can draw 

strength from the knowledge that there are many 

ways that we as parents, as caregivers, as citizens, 

and as policy makers can address this crisis. We can 
take comfort in the recognition that there are many 

ways to raise healthy, happy, smart children. We can 

take heart in the knowledge that there are many 

things that we as a nation can do, starting now, to 

brighten their future and ours. 
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AMYGDALA. An almond-shaped mass of gray matter 
located in each half of the cerebrum near the hippocam­
pus. Part of the limbic system, the amygdala is con­
cerned with the expression and regulation of emotion 
and motivation. 

ATTENTION-DEFICIT DISORDER. See ATTENTION­
DEFICIT HYPERACTMTY DISORDER. 

ATTENTION-DEFICIT HYPERACTIVITY DISORDER 

(ADHD). A syndrome of learning and behavioral prob­
lems that is characterized by difficulty in sustaining 
attention, by impulsive behavior, and often by excessive 
activity. 

AUTISM. A disorder originating in infancy that is char­
acterized by a limited ability to interact socially, stereo­
typed ritualistic behavior, and language dysfunction. 

AXON. The part of a neuron (brain cell) that carries 
outgoing signals to another neuron. A neuron usually 
has only one axon. 

BRAIN SCAN. A computerized image of the brain pro­
duced by brain imaging technologies. See MAGNETIC 
RESONANCE TECHNOLOGY (MRI) AND 
POSITRON EMISSION TOMOGRAPHY (PET). 

CELL MIGRATION. The movement of a cortical neuron 
during development to its proper position on the corti­
cal wall. 

CEREBELLUM. A large component of the brain situated 
between the brainstem and the back of the cerebrum. It 
is concerned with maintaining the body's equilibrium 
and coordinating movement. The cerebellum relays sig­
nals to the muscles from higher brain regions where 
decisions are made. Recent studies indicate that it also 
plays an important role in cognitive functions. 

CEREBRAL CORTEX. The neuron-rich, furrowed, outer 
portion of the cerebrum. The cortex controls higher 
mental functions, such as thinking, planning, remem­

bering, and analyzing. 

CEREBRUM. The large, rounded structure of the brain 
that includes the cortex. The cerebrum controls and 
integrates motor, sensory, and higher mental functions 
including thought, reason, emotion, and memory. It is 
divided into two hemispheres that are joined by the cor­
pus callosum. 

CORTEX. See CEREBRAL CORTEX. 

CORTICAL LADDERS. A phrase often used to describe 
long glial cells in the cortex. For normal development to 
occur, neurons must climb these cortical ladders at the 
right time, and must reach the right destinations. 

CORTICAL NEURON. A brain cell that is located in the 
cerebral cortex. 

CRITICAL PERIOD. A time span when a particular part 
of the brain is most apt to change and most vulnerable 
to environmental influences. 

DENDRITE. A hairlike structure within a neuron that 
receives incoming signals from another neuron. Each 
neuron has many dendrites. 

DENDRITIC TREE. A network that forms as the number 
of dendrites in a neuron multiplies. The growth of den­
dritic trees explains, in part, why individual neurons get 
bigger and heavier as the brain develops. 

ELECTROENCEPHALOGRAPH (EEG). An instrument 
that detects and graphs the brain's electrical activity in 

the form of waves. 

GLIAL CELLS. The brain contains two main kinds of 
cells-neurons and glial cells. Glial cells support and 
complement the various functions of neurons. In the 
cerebral cortex, long glial cells form "cortical ladders" 
that neurons must climb to reach their proper positions 
during brain development. This process is known as 
neuronal migration or cortical cell migration. 

HEMISPHERE, RIGHT AND LEFT. The two halves of the 

cerebrum. 
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HIPPOCAMPUS. A curved elongated ridge that is an 
important part of the limbic system. It has been shown 
to play an important role in organizing memories. 

HYPERACTIVITY. A state of being excessively active. 

HYPOTHALAMUS. The part of the brain that lies below 
the thalamus. Its functions include regulating body tem­
perature, certain metabolic processes, and other auto­
nomic activities. 

LIMBIC SYSTEM. A group of cortical and subcortical 
structures (including the cingulate cortex, the hypothal­
amus, the hippocampus, and the amygdala) that are 
especially concerned with emotion and motivation. 

MAGNETIC RESONANCE IMAGING (MRI). A medical 
technology that produces computerized images of tis­
sues and organs using magnetic energy. 

NEURAL PATHWAY. A series of synapses that forms a 
network in the brain. These pathways can be activated 
by a particular experience. 

NEURON. A cell that is part of the brain or central ner­
vous system. Each neuron contains an axon, a cell body, 
and numerous dendrites. 

NEURONAL MIGRATION. See CELL MIGRATION. 

NEUROPLASTICITY. The capacity of the brain to change 
or adapt in response either to experience or to damage. 
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NEUROTRANSMITIERS. Chemical substances, such as 
serotonin or dopamine, that enable electrical impulses to 
pass across a synapse from one neuron to another. 

PLASTICITY. See NEUROPLASTICITY. 

POSITRON EMISSION TOMOGRAPHY (PET). A brain 
imaging technology that generates a computerized 
image not only of the brain's structure, but also of activ­
ity levels in various parts of the brain. 

PRUNING. A term often used to describe an important 
feature of brain development-the selective elimination 
of synapses. 

SYNAPSE. A connection between two brain cells, 
formed when the axon of one neuron hooks up with the 
dendrite of another neuron. 

THALAM US. The thalamus is the brain's "relay station" 
because it receives input from the body's sensory, motor, 
and other systems and dispatches them to the appropri­
ate region of the cerebral cortex. 

ULTRASOUND. The use of ultrasonic waves for diag­
nostic or therapeutic purposes, usually to visualize an 
internal body structure or monitor a developing fetus. 

VESICLE. A small sac, usually containing fluid. In a neu­
ron, vesicles are containers for neurotransmitters. 
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High/Scope 
Perry Preschool 
Project 
Ypsilanti, MI 

Source: 
Schweinhart, L.J., H.V. 
Barnes. and D.P. 
Weikart. 1993 Signifi­
cant benefits: The 
High/Scope Perry 
Preschool Study 
Through Age 27. 
Monographs of the 
High/Scope Educational 
Research Foundation. 
No. 10. Ypsilanti, MI: 
High/Scope Press. 

AppendixB 
Examples of Early Intervention Programs 

Three- and four-year­
old children attended 
a preschool program 5 
days per week, for 2.5 
hours per day. The 
preschool program was 
comprehensive, includ­
ing education, health 
and family support ser­
vices. 

A total of 133 children 
were randomly assigned 
to either a program 
group or a comparison 
group. Since the study's 
inception in 1963, 
researchers have been 
tracking a variety of 
indicators. including: 
utilization of special 
education services. juve­
nile delinquency and 
arrests, teen pregnancy, 
employment history, 
and post-secondary 
education. The latest 
report followed both 
the program group and 
comparison group 
through 27 years of 
age. 

Two years of the pro­
gram cost $14,400 per 
child. n was funded by 
the state of Michigan. 

By the time participants 
reached age 27, every 
$1 invested in the pro­
gram had yielded sav­
ings of $7.16 in costs 
that might have been 
incurred if the program 
had not existed. 

The program savings to 
taxpayers (in constant 

1992 dollars discounted 
annually at 3 percent) is 
estimated to be $88,433 
per child from the fol­
lowing sources: 
• savings in schooling. 
due primarily to reduced 
need for special educa­
tion services. 
• higher taxes paid by 
preschool program par­
ticipants becal1se they 
had higher earnings 
once they entered the 
work force. 

• savings in welfare 
assistance 
• savings of the crimi· 
nal justice system and to 
potential victims of 
crimes. 

Bottom Line: The eco· 
nomic return from the 
Perry Preschool pro· 
gram outperformed the 
stock market from 1963-

1993. 

The follow-up study of 
participants at age 27 
showed that program 
group members were 
more likely than the 
comparison group to: 

• report monthly earn­
ings of $2,000 or more 
(29% versus 7%). 

• Own their own 
homes (36% versus 
13%). 

• Own second cars 
(30% versus 13%). 

CHher key findings 
included: 

• Program group 
members were less 
likely than comparison 
group members to 
receive welfare assis· 
tance or other social 
services (59% versus 
80%). 
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Carolina 
Abecedarian 
Project 
Chapel Hill, NC 

Sources: 
Campbell, F.A. C.T, 
Ramey. 1994. Effects of 
Early Intervention on 
Intellectual and Acade­
mic Achievement: A Fol­
low-Up Study of Chil­
dren from Low-Income 
Families. Child Develop­
ment. 65:684-698. 

Campbell, F.A., and C.T. 
Ramey. 1995. Cognitive 
and School Outcomes 
for High-Risk African­
American Students at 
Middle Adolescence: 
Positive Effects of Early 
Intervention. American 
Educational Research 
Journal. 32(4):743-772. 
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Children between the 
ages of 6 weeks and 
5 years received early 
childhood education 
5 days a week, year 
round. The parents of 
children between the 
ages of 5 and 8 were in 
a parent involvement 
program. 

A total of 111 children 
were randomly assigned 
to either a comparison 
or program group. 
There were 3 different 
program groups - edu­
cational services, 
preschool program only 
and primary school pro­
gram only. 

Services cost approxi­
mately $10,000 per stu­
dent per year. Funding 
was from public educa­
tion dollars from feder­
al, state and local gov­
ernments. 

An investment of 
$ 1 0,000 per year for 
one child can yield an 
estimated minimum 
savings to society of 
approximately $100,000 
per child. (This number 
may understate actual 
savings realized.) The 
savings reflect reduced 
spending on special 
education, welfare and 
juvenile crime. 

Services begun during 
children's preschool 
years had positive 
impacts on their intel­
lectual development 
and academic achieve­
ment 

At age 12: 

• children in the pro­
gram group had 10 
scores that measured 
5.3 points higher than 
those in the comparison 
groups. 

At age 15: 

• children who partic­
ipated in the preschool 
years earned significant­
ly higher scores in both 
reading and math. 

• overall 31.2% of 
members in the pro­
gram group were 
retained in grades com­
pared to 54.5% of 
members in the. compar­
ison group. 
• 24% of the children 
in the program group 
utilized special educa­
tion services, contrasted 
with 48% of the chil­
dren in the comparison 
group. 



Parents as 
Teachers (PAT) 
St. Louis. Missouri 

Sources: 
pfannenstiel, J .. T. 
Lambson, V. Yarnell. 
1991. Second Wave 
Study of the Parents as 
Teachers Program. St. 
Louis: Parents as Teach­
ers National Center, Inc. 

pfannenstiel, J., T. 
Lambson, V. Yarnell. 
1996. The Parents as 
Teachers Program: Lon­
gitudinal Follow-Up to 
the Second Wave Study. 

Oakland Pk. KS: 
Research and Training 
Associates, Inc. 

Parents with children 
from birth to age five 
received information on 
child development 
through home visits, 
parent groups, and 
referrals for needed ser­
vices that the program 
could not offer. Their 
children received peri­
odic health screenings. 

This evaluation studied 
a sample of 400 families 
in 37 diverse school dis­
tricts across the state of 
Missouri. These families 
were randomly assigned 
to a program group or a 
comparison group. The 
evaluation looked at 
intellectual and lan­
guage abilities of chil­
dren at age 3 and 
improvements in par­
ents' knowledge of 
child development and 
childrearing practices. 

Funding sources: local, 
state, and federal 
funding streams and 
private sources includ­
ing foundations, hospi­
tals, churches, and 
businesses. 

Average annual cost per 
family to provide Parent 
as Teachers Service: 
$646. 

Cost savings data are 
not available for the 
study of the Missouri 
program. In some Par­
ents as Teachers pro­
grams, where cost sav­
ings have been 
calculated. speCial edu­
cation costs have been 
drastically reduced for 
developmentally 
delayed children who 
participated in the pro­
gram. 

'For example, one small 
study of a Texas Parents 
as Teachers program 
showed that 45 percent 
of children were 
delayed in some area 
of development upon 
entry into the program. 
However, upon comple­
tion, researchers found 
that 75% olthe devel­
opmentally delayed 
children no longer 
needed special services 
and were able to partiC­
ipate in a regular class­
room setting. 

The average cost for a 
child to attend a regular 
classroom in this Texas 
community is nearly 
$5,000 per year, com­
pared to $12,500 per 
year for special educa­
tion. This reveals a 
$7,500 cost savings 
when special education 
is averted. 

In the Missouri study: 

• At age 3, Parents 
as Teachers children 
performed significantly 
higher than national 
norms on measures of 
intellectual and lan­
guage abilities. 
• Most children from 
minority families did 
better than average on 
performance measures 
of achievement and lan­
guage abilities. 

• A follow-up study 
which re-evaluated the 
children when they 
were in first grade, 
found that compared 
with other first-graders, 
55% of PAT children 
were rated "above aver­
age" by their teachers. 
Teachers also reported 
that 74% of PAT par­
ents always assisted 
with homework. 
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Prenatal/ 
Early Infancy 
Project 
Elmira, NY 

Source: 
Olds, 0.1997 The Prena· 
tal/Early Infancy Project. 
In George W. Albee & 

Thomas. Gullotta, Edi­
tors. Primary Prevention 
Works, Vol. VI of Issues 
in Children and Famj· 

lies' Lives. Thousand 
Oaks, CA:Sage Publica­
tions, pp.41-67. 
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Home visits by nurses 
started during pregnan­
cy and continued on a 
monthly basis until the 
child was 2 years old. 

This home visitation 
program aimed to 
improve: 

• outcomes of preg· 
nancy (Le. reduction in 
low·birthweight and 
preterm babies). 

• qualities of parental 
caregiving (including 
reducing associated 
child health and devel· 
opment problems). 

• maternal life course 
development (helping 
women return to 
school, find work and 
plan future pregnan­
cies). 

The study sample 
included 400 program 
participants in a semi· 
rural community in 
Elmira, NY. Of these 
participants, 85% were 
Jow-income, unmarried 
and teenaged young 
women who were preg­
nant with their first 
child. Participants were 
randomly assigned to 
one of three groups: 
the first received home 
visits by nurses; the sec­
ond received home vis­
its plus transportation 
for health care and 
screening for health 
problems; the third 
received only trans­
portation and screening. 

In 1980, the program 
cost $3,173 per family 
for 2.5 years of inter­
vention. (In 1996 dol· 
lars. the program costs 
were estimated to be 
$7,800 per family.) 
Funding sources: feder­
al, state and local gov­
ernment dollars. 

The initial investment in 
this program ($3,173) 
was recovered with an 
added dividend of 
about $180 (1980 dol· 
lars) per family within 
two years after the pro­
gram ended. Additional 
studies on the long· 
term benefits of this 
program are now 
underway in Elmira, 
New York, Memphis, 
Tennessee; and Denver, 
Colorado. 

The savings reflect 
decreased spending on 
welfare and food 
stamps; increased tax 
revenues because of a 
higher labor force par· 
ticipation rate; and a 
reduction in costs relat­
ed to child abuse and 
neglect. Specifically, 
research shows that 
reduced Medicaid, 
welfare and food stamp 
expenditures accounted 
for 80% of cost savings. 

Results demonstrated: 

• Among women who 
smoked, those who 
were visited by nurses 
had 75% fewer preterm 
deliveries. 
• Among young adoles­
cents (aged 14 -16 year), 
those who were visited 
by nurses had babies 
who were nearly 400 
grams heavier that those 
in the comparison group. 

During the first two 
years after delivery: 

• Program participants 
had a 15% lower inci· 
dence of reported 
neglect or abuse. 

• Program participants 
paid 87% fewer visits 
to the physicians for 
injuries and poisoning 
after the program 
ended. 

• Program participants 
lived in homes with 
fewer safety hazards; 
and their homes were 
more conducive to a 
child's intellectual and 
emotional development. 
• Four years after the 
birth of their first chil· 
dren participants had 
42% fewer second preg· 
nancies and 83% of 
mothers had jobs. 

15 years later: 

• Program participants 
used we~are 2.5 years less 

• They had fewer sub­
sequent children. 
• For children born into 
households where moth· 
ers were unmarried and 
low-income, there was 
more than a 50% reduc­
tion in the rates of 
abuse and neglect. 

• There were 67% 
fewer arrests for these 
mothers. 



The Infant 
Health and 
Development 
Program 

Source: 
Brooks·Gunn, J., F. Uaw, 
and P. Klebanov. 1992. 
Effects of Early Inter· 
vention on Cognitive 

Function of Low Birth 

Weight Pre term Infants. 
Journal of Pediatrics: 
120:350-9. 

Infants at eight sites 
received pediatric fol­
low-up, a developmen­
tally-focused early care 
and education program, 
and family support. 

Major goals: reducing 
developmental and 
health problems among 
low-birth-weight, pre­
mature infants. 

The evaluation was 

designed to assess the 
efficacy of combining 
early child development 
and family support ser­
vices with pediatric fol­
low-up. 

A total of 985 infants, 
stratified by site and 
weight, were randomly 
assigned to one of two 

groups. The first group 
received, through age 
three, pediatric follow­
up as well as an early 
care and education pro­
gram focused on child 
development, and fami­
ly support. The compari­
son group received only 
pediatric follow-up. 

A formal cost/benefit 
analysis has not been a 
part of this study. 

• At age three, the 
program group had sig­
nificantly higher mean 
10 scores than the com­
parison group. 

• Heavier infants in 
the program group 
scored 13.2 10 pOints 
higher than the lighter 
infants in the cempari· 

son group. 
• Lighter infants in the 
program group scored 

6.6 10 points higher 
than lighter infants in 
the the comparison 

group. 
• Children in the pro­
gram group exhibited 
fewer behavioral prob­
lems than children in 

the comparison group. 
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Avance Parent 
Child Education 
Program 
San Antonio. Texas 

Source: 
Walker, T.B., G.G. 
Rodriguez, D.L. John­
son, and c.P. Cortez. 
1995. Avance Parent· 
Child Education Pro­
gram. In S. Smith and 
I .. E. Sigel, Editors, 
Advances in Applied 
Developmental Psycho/· 
ogy: Vol. 9. Two Gener· 
ation Programs for Fam­

ilies in Poverty: A New 
Intervention Strategy. 
Norwood, NJ: Ablex, 
p.67-90. 
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Children from birth 
through age two 
received educational 
child care (3 hours per 
week) while parents 
attended three-hour 
classes for the first year 
of the program. Par­
ents could also partic­
ipate in adult literacy 
programs and English as 
a second language (ESL) 
classes. 

Participants were high­
risk, low-income fami­
lies. Most were Mexi­
can American. 

The major goal: to help 
the families develop 
strong parenting skills. 

At each of two sites, 
mothers were divided 
into two groups: a pro­
gram group and a com­
parison group. Mothers 
in the comparison 
groups did not receive 
any services during the 
course of the evaluation. 

All groups were fol­
lowed for two years 
from the time they 
enrolled. Mothers were 
evaluated at the end of 
the first year and again 
one year later to assess 
changes in parenting 
knowledge and interac­
tions with their children. 

Services cost approxi­
mately $1,616 per fami­
ly per year. Funding 
sources: federal, state 
and local governments 
as well as private 
sources including foun­
dation and corporate 
giving. 

Although a cost/beneflt 
analysis has not been 
performed for this ini­
tiative, the results in the 
next column demon­
strate that the program 
has had a positive 
impact on mothers' 

behaviors. 

Compared with mothers 
in the comparison 
groups, mothers In 
the program: 

• Provided a richer, 
more educationally 
stimulating environ­
ment for their children 
-a factor that has 
been linked to later 
academic success. 
• Were more active in 
verbally communicating 
with and teaching their 
children. 

• Talked more to their 
children and initiated 
more playful interaction 
with them. 
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