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THE WHITE HOUSE
WASHINGTON

July 12, 1994

MEMORANDUM FOR DISTRIBUTION
FROM: PAUL DIMOND
SUBIJECT: A NEW SOCIAL CONTRACT FOR INCUMBENT WORKERS

We are scheduled to meet on Tuesday, July 19, from 12:00 to 2:00 in Room 230 to
discuss Job-Changing and Skill-Building Tools for Incumbent Workers. Alan Kruger, who
will be replacing Larry Katz soon, will join us. This memo will attempt to focus our
discussion.

As you know, we have been looking at policy for education, training and
reemployment from a variety of perspectives over the past several months -~ REA,
Kennedy-Kassecbaum Consolidation discussions, Belle's ETR sub—-group with Mike Smith and
Tom Glynn, Gene-Bill-Tony Carnevale's thinking on how difficult public acceptance of
embracing change is in the face of increasing inequality and substantial decline in upward
mobility over the past 12 years, work in progress on transforming the Student Loan program,
and as one part of Bo's four-part agenda for responding to Structural Transformation in the
new economy. In order to focus our discussion on Tuesday, I want to pose one option for a
new social contract for all American workers and make explicit the implications of such a
social contract.

Premises: In the new economy, what an individual earns increasingly depends on what
he or she lcarns; what a firm rewards increasingly depends on the leamning and skills of the
workers; work on the job increasingly involves learning; and what a country eams
increasingly depends on the lcarning and skills of its workforce.

Federal Response: expand the opportunity for all workers to invest in improving their
own leaming and skills, in managing their own careers and in enhancing their ability to learn
new skills, to find new jobs, and to take their own pathways to upward mobility. The
analogy is the G.I.Bill: encourage ordinary Americans to invest in their own skills and expect
extraordinary rcturns from the increase in human capital —- for the individual, for the firms
which they form or with which they choose to associate, and for the country as a wholec.

The policy implications of such a new social contract might include:

3 Make flexible learning accounts available to all persons to invest in their own learning
(with flexible rcpayment options, including based on future income retums to learning).
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° Rely on better, more accessible information on what courses/skills/providers result in
jobs, carnings, upward mobility (perhaps with some regulatory/financing mechanism
for sanctioning providers who fail to deliver on promises)

° Make pensions, health care, and skills (whether learned on the job or elsewhere) fully
portable
° Catalyze agile, accessible job—finding, job-changing, career counseling networks

° Limit any greater investments in "disadvantaged” individuals to subsidizing self-
investment (e.g., grant/subsidy based on lower family income, hardship) and improving
access to job—changing and job-finding networks to overcome isolation and
discrimination

. Limit any federal support for firn-paid training to exhortation and example (e.g.,
amend Baldridge award to include recognition of firms that reward what is '
increasingly the work of the most competitive firms, continuous learning, on and off
the job; provide agile standards process that will recognize worker skills wherever
learned, including those learned while working at a job; and encourage consortia of
firms to offer their workers training, internships, learning)

® Transform the unemployment system to encourage workers to get back to work as
soon as possible so that they can earn whilc they learn at work (and base any
extensions on individuals investing in improving their own skills and continuing to
scarch for a job rather than on EUC or EB).

I posc this social contract —— and its implications ~~ for purposes of stimulating your
thinking. In responding, please consider the potential and limits of federal policy and budget
comparcd to the far larger investments that are and will continue to be made by individuals,
states, localities, and firms. Would the proposed social contract increase the investments by
these other sources? Does it provide a foundation for enabling all workers to embrace change
by making the new economy a source of upward mobility and prosperity rather than a
grudging and painful inevitability which is only better in comparison with the worse case of
protectionism? Does it provide a basis for increasing the opportunity of all persons to take
responsibility for succeeding in the ncw cconomy? Is it responsive to the President's call for a
lifelong learning agenda that better serves all Americans?
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THE WHITE HOUSE

WASHINGTON
July 11, 1994

MEMORANDUM FOR DISTRIBUTION

FROM: BILL GALSTON, Domestic Pohcy Council
GENE SPERLING, National Economic Council
JOHN GIBBONS, National Science and Technology Council

SUBJECT: _ LEARNING AND TECHNOLOGY

‘On Saturday, July 9 Dcputy Sccretary Deutch hostcd members of the ETR Workmg
Group, Deputies from the ETR Agencies and the White House, and interested parties fromr
other Agencies to discuss how Administration initiatives concerning Learning and Technology
- (including related DoD training experience and technology development) can be coordinated

for purposes of implementing the President's Lifelong Leaming Agenda and making decisions

on the FY96 budget. From the preparatory work done by the ETR Group, the discussion
among the meeting -participants, and the demonstration of a variety of powerful DoD learning
tools, it is clear that we are on the cusp of a revolution in learning, technology, and the
means of communication that can dramatically improve the productivity of learning for all
Americans in schools, workplaces, and homes all across the country. (See attached statement .
summarizing the common ground shared by the participants at the July 9 meeting.)

A number of Agcncics are working on a series of related initiatives to exploit this
unique opportunity. It is clear, however, that we need both (a) to coordinate these efforts so
that the whole is at least as great as the separate parts and (b) to provide a focus, vision and -
sense of excitement that will permit the President, Vice-President and the Secretaries'to
highlight the ways in which powerful, new leaming technologies can help implement the :
Lifelong Lcammg goals exemplified in our Headstart, Goals 2000, ESEA, School—to—Work o
Student Loan, and Recmploymcnt programs. -

We therefore direct that the ETR Group work in cooperation with the Committee on
Education and Technology (CET), Office of Management Budget(OMB), the Information
Infrastructure Task Force (IITF) and the Office of Vice—President(OVP) to present the
following five—points for review and, as necessary, decision for the FY96 Budget. Draft
options and recommendations will be presented to Paul Dimond(NEC, Co—Chair of the ETR
- Working Group) by August 1 so that they can be presented in their full context to the ETR
Working Group by August 8 and to the ETR Principals by August 15. The initial members
of the teams for each issue are included in (parentheses), with the Chairs underlined. The _
chairs arc encouraged to include input from other sources as may be appropriate to inform the
options and decisions. Henry Kelly (OSTP, Co—Chair CET) will serve as Chlef of Staff for
this entire effort to provide daily over51ght assistance and coordination.




Technology and Learing Challenge. Should we have a flagship challenge process
that enables the Administration to highlight our initiatives in this area by catalyzing learning
communities across the country to develop interactive learning tools to help implement the
Lifelong Leamning Agenda? Is a focus on learning content most likely to spur the potential
private and public sector participants to join in developing and using such effective learning
tools? What criteria will stimulate the greatest public and private sector support and creativity
to develop learning tools that can be broadly marketed throughout the country? What- size
initiative is essential for this purpose? How can it best be administered, managed and
funded? (Kelly&Fitzsimmons(OSTP), Dimond, Sperling and Kalil(NEC),
Kunin&Roberts(DoEd), Barram, Sallett, Prabhaker&Breeden(DoC), Dcutch&chh(DoD)
Glynn&Donohue(DoL); Edelman&Golden(HHS), Schm1dt(DPC) OMB - Edley & Sawhill,
OVP - Kollcnbergcr)

Federal R &D chcral Pcrsonncl Training, and Federal ETR programs. How can we best
structure, coordinate and finance the host of related federal R&D, personnel trammg and =
education and training programs (e.g., ESEA, JTPA) to promote the development and rapxd
deployment of interactive learing tools that will help achieve the goals of the President's -

- Lifelong Leamning Agenda? What are the key R&D budget choices and program changes that
we can make that will enable us to promote the dcvelopmcnt and use of interactive learning
technologies? (CET - Finch(DoD) & Robinson(DoEd), plus Sperling(NEC), Edley &
Sawhill (OMB), Fltzsmmons(OSTP) and Portman(DoL))

chcral Information and Data. How can the vast amounts of federal information and data
(e.g., in the Smithsonian, NASA, NSF, National Labs, Library of Congress, and the Census)
be made easily accessible to learners of all ages? What are the priorities in making such
information and data available? What is the cost and source of funding to make priority
information accessible? (Kalil (NEC) Fxtzsmmons(OSTP) Sallett(DoC))

Universal Access. How can we spur-or otherwise influence competition so that such effective
interactive learning tools and other educationally valuable information and data are easily
accessible to schools, homes, and workplaces? (Liaison through Sallett & Irvmg(Doc) and .
Kalil(NEC) with IITF)

Communication on Technology and Learning. What is the appropriate policy wvision for
focussing Administration initiatives on Technology and Learning? How can it best be
structured, developed, shared and communicated to build widespread support for invention
and use of effective learning technologies? (Sperling&Kalil(NEC), Nelson&Kelly(OSTP),
Simon and Kollenberger(OVP), Sallett& Breeden(DoC), Kunin&Roberts(DoEd),
Portman(DoL), and Golden(HHS)).

We appreciate your full cooperation in this important work on behalf of the President.



Vision: Improving the Productivity of Learning through Interactive Learning Technologies

While virtually all other sectors of our economy have been transformed by technological
innovation and accompanying structural reorganization in the twentieth century, education and
training in schools looks much like it has for generations. Computers and advanced .
communication technologies are revolutionizing banking, finance, entertainment, andmany other
information-rich businesses and helping them tailor services to individual customers. But these

technologies have had little impact on learning product1v1ty The most advanced . S
communication system in most classrooms is not even the telephone but the classtoom bell and
the public address system — — technologies that have only reinforced the traditional "egg-crate" '
configuration of isolated classrooms. All of this is about to change. Three elements are now

' convergmg with the potentlal to create a revolutlon in the productmty of learmng

First, a new consensus is emerging about the _dynaniic_'s of learning: The primary work of
learning is done by the learer not the instructor. All students are different, they learn at their
own pace, often in different styles. The work of learning is more engaging for the student if it . -
involves active interaction and occurs in a meaningful context, rather than through passive
listening or watching in the abstract. In this new perspective, the role of the teacher is no longer
that of a talking head standing in front of a class of 25 studerits: the teacher becomes a coach of .
teams of learners, and students of all ages (including peers, parents, and easily accessible experts
and tutors) are the active participants in a community of learning. Students taught by individual
tutors do better than 98% of students taught in standard "mass production” class room settings
(see figure 1).. ‘Emerging technology makes it possible to provide learner-centered contexts for

learning tailored to individuals without a prohibitive investment in new materials or increases in

instructional staff. America's teachers -- and their union leaders ~ are demandmg that schools
not be left out of thlS revolutlon _ -

Second, technolog1ca1 advanees in computers, multi- medla, data-storage and

: commumcatlon are creatmg dramatic new ways to communicate complex ideas and expenences '

The potent1a1 for creating a new generation of i interactive learning tools is upon us. The
technology can create mteractlve learning environments that invite exploration and approximate -
the experience of working with individual tutors. We can realize this potential, however, only if

“we can bring the creators of the new technologies together with the makers of essential learning

content to transform games, information, and entertainment into engaging curncula for all ages,
interests, needs and styles of leamers ~ ;

Third, diverse means of transmission and telecommunication are being developed that
will enable learners of all ages to connect with these learning tools -- and with other learners,
experts, and tutors'-- in schools, workplaces, and homes. Virtual learning communities can

thereby be created between coaches, tutors, peers, parents and children, and le_arners of all ages to

use these new learning tools at all hours of the night or day, on weekends, throughout the year.
The extent of learning and the effectiveness of teachmg no longer need be a prisoner of the
amount of seat t1me in a classroom.

‘The Depa:tment of Defense and many innovative education and training programs around
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the nation have demonstrated that these three elements can combine to achieve a sharp increases

in the productivity of learning. DoD has achieved such success with-new learning tools that it is -

rapidly expanding its investment in these innovative technologies. The interactive technologies

have been successfully used to promote learning in a diverse range of jobs (surgeons, nurses,

electronic and mechanical repair technicians, operators of all kinds of equipment, and-whole

teams of combatants), as well as provxdlng basic and advanced skills in areas like mathema‘ucs

In each of these areas, the participants achieve substantlally higher results at lower costs than

would be possible using traditional learmng techniques.- The DoD successes need to be moved

" rapidly to civilian learning. Defense training can also benefit from the growth of innovative =~
civilian providers of learning technology smce such busmcsses can pr0v1de unproved training

products at lower costs : :

The full potential of technologies can only can only be captured if they incorporate
‘engaging léarning content and innovative learning strategies (Figure 2). To exploit the potential
of such learning technologies, It is essential that we find a way to catalyze development of such
effective leammg tools for all learners For example : -

o Chlldren s telewsmn programmmg hke Sesame Street and Mr Rogers Nelghborhood has
enriched the learning experiences of pre-clnldren for the past 25 years even though the -
current generation of television watching is basically a passive experience. The new
generation of interactive televisions, 'video-games, and other consumer equipment will

- permit — indeed require -- active participation on the part of children. The challenge is
to combine the experts on early childhood development, producers of engaging games
and adventures for children, and technology experts to develop a new generation of .
children's programming that will combine exploration, adventure, games, and learning.” If..
this happens, the first national education goal - all children' arriving at school prepared to | -
learn - will be much easier to reach : : . '

e New infonnation‘systems make it poss'ible to create learning environments that simulate -
experiences rariging from walking through adventures set in synthetic representations of
the historic discoveries in science, to exploring the biology of synthetic ponds to. learmng
math through vivid confrontation with real-world problems. They permit instant access -

to state-of-the-art data and-expertise around the globe. Math and science learning
communities across the country are developmg the curricula, frameworks, and dssessment
methods needed to reach the national education goal of preparing our high-school
graduates to be first in the world in these critical subjects, Realizing this potential may
well depend on catalyzmg a unique collaboration between teachers, subject matter
specialists, entertainment industries, software designers, and communities across the
country.

e Only a quarter of high-school graduates complete four years of college. School systems
around the nation are being challenged by the new School-to-Work program to design
innovative programs (e.g. apprenticeships) to help all students learn in the context of
work and to make a transition form learning in school to learning on the job, to higher
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education, and to leammg for next jobs. Emerging technology can make expenences
simulating a variety of training on-the-job available in schools and student homes during
the next few years. These systems will help students demonstrate that they have the
practical skills and problem-solving ability needed by employers. Interactive _ .
programming capable of exploiting this potential can be developed by encouraging local

_businesses, schools, training institutions, and commumcatlon businesses to fonn teams
with providers of relevant leammg content., . : s

« ' Businesses of all sizes recognize that adaptablhty and ,ﬂexnbtllty are central to corporate )
- survival. This flexibility can only be achieved if their workers —- as individuals and as .
teams -- are able to keep pace with advanced equipment without expensive off-site
~ training. The kinds of simulated environment now ‘possible with new technologies allow

operators of all types of equipment to learn new levels of competence or quickly re-learn’
seldom used skills. But developing the interactive learning systems to realize th1s
potential will require combining stibject-matter experts, experienced trainers,and -~ ..
software developers - a task that is well beyond the means of a typical small busmess or .
community college. If interactive learning expenenoes can be made avallable on the _]Ob
or at home, the goal of hfelong learmng is within our grasp

‘Our challenge is to determine whéther and how we can catalyze the development and deployment

of interactive learning tools that can dramatically i improve the productivity of learning for all
Americans. If we succeed in this endeavor, we will help to create an important lever for

_ achlevmg the President's agenda for llfelong learnmg



" Figure 1
Learnmg Productlwty

ngh-Tech Learmng is Effectlve

ON AVERAGE, TUTORED STUDENTS SCORE BETI'ER THAN 98%
OF CLASSROOM STUDENTS - A 2-SlGMA SHIFT

N _#Student’_s__ DR B — 20

CIassroom N Tutored
Students - i Students

- S - Achievement =~ .
Adapted From: Bloom, B.s The Two SIgma Problem: The Search for Methods of Group
Instruction as Eﬂectlve as Ono-to-One Ttnoring Educatlonal Resoarcher 13, 4-16 (1984)




o — Figu_fe 2 -
Learning Content: The Key to Improving. -
Learning Productivity with Technology
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THE WHITE HOUSE

WASHINGTON

April 13, 1994

MEMORANDUM FOR EDUCATION, TRAINING, AND REEMPLOYMENT

POLICY GROUP MEMBERS
FROM: BILL GALSTON
PAUL DIMOND
SUBJECT: AGENDA FOR APRIL 14 MEETING AND REVIEW OF

ASSIGNMENTS FROM APRIL 7 MEETING

We will meet tomorrow, Thursday, April 7, at 6:30 in Room 230 OEOB.
Representatives from the National Science Foundation (NSF) will be at the
meeting to give us a presentation on their upcoming research initiative, "Investing
in Human Resources: A Strategic Plan for the Human Capital Research
Initiative." A copy of the draft executive summary of this report is attached.

Leading the briefing will be Dr. Henry Farber of Princeton. He will present
the case for a coordinated, multi-disciplinary research initiative to increase
understanding of the nature and causes of existing human resource issues in this
country. Dr. Farber is a leading authority on workforce productivity and co-
author of the upcoming NSF research initiative.

Issues suggested by NSF for discussion include:
—-  the advisability of launching such a research initiative;

-~ the development of an interagency action plan for launching such an
initiative, and;

--  mechanisms for linking mission-agency research needs to research
supported under such an NSF initiative.

In addition to laying out the agenda for tomorrow's meeting, we thought it
would be helpful to review the assignments that were handed out at last week's
meeting:

° Overcoming Discrimination and Extending Networks of
Opportunity. Peter Edelman, Sheryll Cashin, and Bill Dickens are
putting together a subgroup to look at these issues. This group will
report back to us at next week's meeting with a draft plan on how we
should proceed on this issue.



° Productivity of Lifelong Learning. As we announced last week,
pursuant to Secretary Reich's suggestion, this issue will be the topic
for our first policy roundtable session, with specific focus on what we
can learn from the Department of Defense's investments in learning
technology and lifelong learning. Lou Finch, Jack Donahue, Henry
Kelly, and Paul Dimond will work to organize this roundtable and
will announce a time, date, and location for the event sometime in the
next week.

° Productivity and High Performance in the Service Sector. Ev
Ehrlich, Kent Hughes, and Bo Cutter will prepare a two-page paper
on how we should proceed on this issue and will report back to the
group at next week's meeting.

° Understanding and Accepting the New Economy. Bill Galston
is working to flesh out this topic in more detail, and, with Tony
Carnevale, will make a proposal for review within the next few
weeks.

° Improving Skills of Incumbent Workers. Jack Donahue and
Leslie Lobel, with Mike Smith, Kent Hughes, and Tony Carnevale,
will propose a process for addressing this issue for review within the
next several weeks.

° Supporting Work and Family in the New Economy. Peter
Edelman will prepare a proposal for proceeding to review these issues
with Secretary Shalala.

° Implementing Goals 2000, School to Work, and the
Reemployment Act and Reviewing Performance and
Operation of Federal Education, Training and Reemployment
Programs. Belle Sawhill, Mike Smith, Tom Glynn, and Doug Ross
will head-up this effort along with Bill Galston and Paul Dimond to
assure effective implementation of these pillars of our legislative
agenda and to review how all other programs and policies can
complement these initiatives.

° Creating a Virtual ETR Group Conference. Dave Barram will
make a proposal within four weeks as to how we can create an on-
going network to do our work and to fully engage agency staff and
resources.

We can discuss any suggested additions or revisions at the beginning of
tomorrow's meeting.
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EXECUTIVE SUMMARY

INVESTING IN HUMAN RESOURCES!:
A STRATEGIC PLAN FOR THE HUMAN CAPITAL INITIATIVE

The human capital of a nation is a primary detarminant of its strength. A
productive and educated workforce is a necessity for long-term economic
growth. Worker productivity depends on the effective use and development of
the human capital of all citicene, which means that schools, families, and
neighborhoads must function effectively. Unfortunately, there is subatantial
evidence that the United States is not developing nor using the askills of ita
citizens as fully as posasible. Only if the United Statea invests wiaely in
its human rescurcee will it be able to wmaintain ite place in a global economy
where human creativity and human skill is increasingly more important than raw
mataerials or physical infrastructure.

This document lays out a research strategy on human capital issuee designed to
inorease underetanding of the nature and caueges of existing probleme and to
develop the tools and data necasaary to avaluate the effectiveneas of policies
almed at improving the human regources of America's cltizens. Past ecientific
regearch on iscuea of human capital made a significant contribution to the
public understanding of these issues as well as to the specific design of
pelicy. A coordinated, multi-disciplinary research effort, focuesed on key
theoretical and empirical gapas in the ecientific literature, promises
substantial future rewards.

Now im a propitious time to launch a major nmew human capital rasearch
initiative. The research community ie better prepared than ever before to
effectively undertake such an initiativa. The policy community has
demonstrated a rising interest in these problems and ie increagingly looking
to the gcientific community to help design and evaluate policies aimed at
human capital development. '

A raesearch agenda in six key areas ia proposed.
1. Employing a Productive Workforce

America needes a ekilled workforce and the organigation of the workplace must
fully utilize workers' skilla. A human capital research initiative would
improve the scientific understanding of how human behavior, group behavier,
and organizational etructure relate to employment and productivity. Among the
key questions: How are workers and jobs effectively matched? How are workers
motivated to acquire new skills and how are the gkille demanded by employers
changing? How are high-performance workplacea bhest organized?

2. Educating for the Future

Not all of America'a youth are being adequately educated. Research focused on
education and development of human capital among youth can improve our
understanding of the human learning process and how it interacts with school



MPR 11 94 ©3:03PM SBER P.3-15

PRELIMINARY DRAFT DO NOT CITE

structure and organization. Among the key questionsr How can students
sustain motivation to learn and perform in school? What organizational
reforme are effactive in improving etudent achievement and developing ekills
that foster life~long learning and productivity?

3. Fostering Succeasful Families

Families must provide children and adolescents with the resourcee to becoma
compatent adults and productive citizene. Research fooused on families can
improve our knowledge about the causes and consequences of recent radical
changee in America's familiea. Among the key questione: What ig the effect
of Rmerica's changing family structure on children's development and behavior?
what child/adult interactiona within families most impact chlldren's
development and result in euccessful parenting?

¢. Building Strong Neighborhoods

A neighborhood environment can facilitate or inhibit the life chancee and
human capital development of its residente. Raesearch focused on neighborhoods
can improve our knowledge of the impact of neighborhoods on their reeidents.
Among the key questions: What are the neighborhood—-level soclal process that
determine the nature of peer influences, criminal behavior, or employment?

How do neighborhocd organizations affect activities and future expectations of
children and adulta?

S. Reducing Disadvantage in a Divarsa Bociety

America‘'s population is growing in diversity. Thie creatas challenges for
workplaces, schools, and public policy. Diversity is also cloeely linked with
disadvantage ae certain groups are axcluded from economic cpportunities.
Research in this area can help understand the nature of divereity and overcome
the problems of disadvantage. Among the keay questions: How and why do humans
categorize people into groups? What are the consequences of categorication?
what are the cauees of group disadvantage and how le it parpatuated?

6. Overcoming Poverty and Daprivation

Problems of poverty and deprivation remain remarkably etubborn among certain
groups in the U.S. Research focused on povarty could better define and
describe the causea of poverty and help design and evaluate anti-poverty
efforts. Among the key questione: What economic changes are causing
deteriorating wages among less eskilled workers? How have changes in families
ralate to changes in poverty in the U.8.7 How do programs designed to xeduce
poverty shape the lives of low-income families?

@thar Rasearch Needs

In addition to research on the above topics, expanded data collection and
development of new methodologies would preduce returns for researchere fron
all disciplinea who are involved in investigating various aspacts of human
capital formation and utilization. +
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INVESTING IN HEUMAN RESOQURCES!:
A STRATEGIC PLAN FOR THE HUMAN CAPITAL INITIATIVE

I. The Nature of the Problem

The human capital of a nation is a primary determinant of its streangth. A
productive and educated workforce is a nacemsity for long~term economic
growth. Worker productivity depends on the effective use and development of
the human capital of all citizene. B8chools must function effactively to
produce literate and ekilled graduates. Familiee muet function effectively to
nurtuzre children and assist in their cognitive and emotional development.
Neighborhoods muet be safe locations whore children are raised and eduocated
and where individuale and families participate in the public and private
inastitutions that undergird the work of our society. Only if the United
States invests wisely in ite human rescurces will it be able to maintain ite
place as a dominant economic compatitor in a global economy where human

creatlivity and human skill are inoreasingly more important than raw materials
or physical infrastructure.

There are disturbing trends in the United States today that indicate we are
not developing nor ueing the skilla of our citizens as effectivaly as we
might. Workforee productivity hae grown only olowly in recent decades.
Widening wage inequality between more and lees skilled workers raises a
concern that some group of American adulte are becoming increasingly obsolete
in today's aconomy. Growing racial and ethnic diversity within the adult
population has created soclal tenasions that epill over into work environmsenta
and limit econcmic opportunities for disadvantaged groups. Even greater
concern surrounde the preparation of today'e youth for tomorrow's workplace.
On every international comparison of elementary and secondary scheol
achievement in mathematiom and sciance, U.S. studenta paerform worsa than
agtudents in most other industrialiszed countries. Substantial changea in
America's family structure and functioning also raise questions about how well
families are providing children with a eecure environment in which to mature
and learn., The overall litany of social problems that appears daily on the
television screen only underscores these concerns further: problems of crime
and violence, particularly among youth; a large underground econonmy in our
nation'e cities; continuing economic inequality betwesen different racial and

ethnic groups; and stubbornly high levels of poverty, particularly ameong
children and eingle mothers.

In responea to these concerns, this document lays out a research strategy,
deoigned to increase underetanding of the nature and causes of these problems
and to davelop the tools and data nacessary to evaluate the effectiveness of
policies aimed at improving the human rescurces of America's citizens. It
proposes a coordinated, multi-disciplinary approach that is designed to
ddvance knowledge acrose a broad spactrum of interconnected issueas.
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II. Background to This Document

The National Bcience Foundation'se wmieoion etatement calle for it to work for
the advancement of knowledge for the benefit of humankind. This includes
aexploring the social and economic world as well as the natural and physical
world. NSPF has long been deeply involvad in tha development of human capital
through ite work to lmprove science and mathematice education. The creatlon
of the Directorate for Soclal, Behavioral, and Economic Sciences was intended
to provide a more coherent research approach to scientific quesations best
addreesed by the eocial and behavioral sciences. The formation of this
directorata positions the NSF to take the lead in developing a research agenda
that will geonerate knowledge useable by bath the public and private sectors in
their efforts to develop the nation'es human capital.

Interest in human capital issues has grown substantially in both the
scientifi¢c and the public realma. TIn 1990, a coalition of professional
ageociatione in the behavioral eciences came together to propose a reeearch
agenda for their membars. They named this the Human Capital Initiative, and
it has received widespread interest and political asupport. For example, the
Senate Committee on Appropriations was "pleased to see that the behavioral and
peychological sciences communitiee have produced a comprehensive vision for
regaarch in thair disciplines called the human capital initiative." This
dooument builde on these efforte within the behavioral escliences, expanding the
Human Capital Initiative to includa a broader ranga of isauea from both the
gocial and behavioral sciences.

IIXI. The Contribution of Science to Problems of Human Capital

Given these widespread concerna with the use and development of our natien'e
human rescurces, tha amount of research funding available to study the
conditions that better facilitate or constrain human capital resources is
amazingly small. Within tha National Science Foundation, only 3.2 percent of
the FY 1994 budget for reasearch and related activity went to the Diviaion of
Social, Behavioral, and Economic Research, and only a limited share of that
money went into research on probleme directly related to human capital issues.

Yet, researchere who work on issues of human eapital, from employment to
schools to families, have made eignificant contributions to the public
understanding of these issuas as wall as the speclfic design of policy. Much
of this work ie well-known within the solentific community because it has
frequently used models, tools, and zesearch methodologies that advanced
theoratical and empirical agendas within specifioc disoiplines. An indication
of the scientific prominenca of this work is exemplified by the recent Nobel
Prize awarded to Gary Becker at the University of Chicago, who popularized the
term human capital within economics, and whose work on rational models of
#ndividual decision-making has influenced researchers throughout the eocial
and behavioral eciencee.

Listed here are a few examples of the many research areas where scientific
analysis has shaped our current understanding of human capital pzoblems.

2
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Example 1: Labor market research has described the recent deterioration
in wage ratee and long-term earninge opportunitias for leds-gkilled
workers. These changes have been causally related to the growing
internationalization of the U.5. economy, changing technologies in the
workplace, and changes in labor market inatitutionsa. Thie research has
provided direction for the current policy discussion about job training
programs and wage subsidies for low-wage workers.

Example 2: A substantial number of studies carried out at the firm
level indicate a clear link batween profit sharing and productlivity.
There seems to be a much weaker relationship between productivity and
other compensation and ownership arrangements (such as employee stoack
ownership plana), however. The private sector ie paying close attention
to thie and other regearch on how workplace structure and organization
affects productivity.

Example 3: Rasaarch on the impact of day care facilities for children
of working mothers has indicated that children who apend considerable
time in quality day cara facilities fare aes well as children reared at
home (whether these conclusions apply to infants is still under dabate.)
Mothare who have day care facilities at thelr place of employment ara
more productive, have lowsr absenteeism than mothers who make outsida
child care arrangements. Findings such ae these played a role in the
recent passage of the Family and Medical Leave Act in 1993,

Example 4! An ongoing body of research haa explored what matters about
echools, classrooma, and teachers for student achievement. Thase
studlies indicate that children laarn more in achools that are integrated
into the community and have cloge connections with families, businesaes
.and other community inetitutions. These studies have also shown that
gchools are mora likely to improve children's educational outcomes if
they target specific probleme and encouraga broad participation in the
planning and implementation of reforms. Thise work has been widely cited
in the ongoing discussion about school reform.

Example S: Research hao demonstrated that criminal events are
disproportionately concentrated in certain neighborhoods and ecological
places (euch as taverne or parking lote.) This evidence on crime
*"hotspota", combined with other criminological zesearch con the
importance of informal social contrel in local communities for reducing
crime, has led to major changes in racent police practice. Many cities
are now implementing community policing strategies that stress the
involvement of local residente and pay attention to the geography of the
neighborhood and the location of crimes. ’

Example 6: The social sciences have defined and meaeured labor market

v digcrimination by determining when pay and occupational differences
exist that cannot be accounted for by measurable productivity
differences or differences in qualificationas., This research has been
highly influential in determining the standards of statistical evidence
the courtes have used in employment discrimination cases.

3
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IV. An Agenda for Future Ressarch

This raeport identifiea six areas of substantial research importance, where
further work in the soclial and behavioral scliences promiees significant
returna. A more extended discussion of the research agenda in sach of these
arsas is avajilable in six attached appandices to thie report. The research
agenda in each of these areas has emerged from consultation with a broad group
of social and behavioral aclientista. This saction summaricee some of the key
issues for future research within each topical area.

l. Enploving a Productive Workforce

If America {s to remain competitive in the world economy, American workers
must have the ekills required to compete effectively. It is also esaential
that the strategic decisiona of firms and tha organization of the workplace be
conducive to full utilization of workere' ekille. PFuture reseaxch in this
area can improve our understanding of how human behavior, group behavior, and
organizational structura ralats to employment and productivity. Such work can
have a substantial effect on the private sector as it works to design and
ataff workplaces for the future that are productive and that support a
reasonable quality of life for workers and their families. Appendix I lays
out a more detailed future research agenda in this area, including
inveatigation into euch ilesues ae:

Effective matching between workers and jobs., Effectively matching workere
into johse where they can best uee thelr skille and talentas is important in
foatering productivity. For instanca, the process by which new workere find
jobs ie only partially understood, and more should be known about the zole of
gocial networks, the provision of amploymént-related information in the
schools, or the role of public training and placement efforts. Similarly, we
need to know more about the ways in which older workers can most effactively
find new work and/or train for new skills when displaced from their jobs.

skill acquigition among workers. The acquleition of ekills by workers ie
highly important in helping them move through a career and cope with changing
skill demands in the workplace. More work needs to be done to undaratand how
workere are motivated to aoquire new ekills, the changing nature of skill
demands, and the types of programs that foster skill aoquisition.

Effective organization of the vorkplace. The workplace takes inpute (human
and physical capital) and transforms them intc outputs. Vast changes in
modern workplaces have raised a host of new issues about this procass,
however. Concern with the need for high~performance workplaces has made it
imperative that we understand better how individual workers respond to
incentives, and what type of management and organicational systems produce

greater worker efforts and worker satisfaction.
‘.

2. Educating for the Future

Not all of America's youth ara being adequataly educated for the future, as

4
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indicated by the poor performance by U.S. etudents on standardigzed tests, high
school drop ocut rates and axtensive oriticiem of the public schools. Schools
face ilncreasingly diffiocult challenges in preparing a wida range of students
to be productive and involved citirens. For instance, violence ie a major
congern inaide many achools; growing population divereity means schools muet
cope with issues of multiculturalism, bilingualism, and racism; changes in
family etructure suggest that children are receiving lees help and mupport at
home for their achool work. Appendix II laye out a more detailed future
rasearch agenda in this area, including inveastigation into such ipauaes as:

Sustaining metivation among students to learn and perform well in school.
Researchers have documented the importance of motivation for learning. There
is evidence that both student and teacher motivation declines over time in the
ochools, however. We need to undarstand the nature of the activities that
ococur in the clasercom, and how specific student/teacher, student/student, and
student/curriculum interactions help or hinder learning. We also need to
understand more about how 8chool activities relate to other activities and
events in childran's lives, particularly family and peer influences.

Making educational systeme more effective. While there is wideapread
agreement that our current public school system is not working as it should,
there 1e little agresment about how to improve thie situation. For instance,
we need to understand more about the link batween what is learned in achool,
the ekille needed in work settings, and how those skille are acquired. High=-
quality evaluations of a number of new or proposed school reform efforts would
provide better direction for future reforms. We aleo need good research on
how school reforme can be moat effectively implemented, and the nature of the
barriers that hinder the adoption of new procedures within echooln. Finally,
we need to know more about how to nourish the intellectual and cognitive
potential of our best students and how to maximize educational benefites of
college and other post-high scheol training.

3. Fostering Succespful Families

Families play a pivetal role in the craeation of human capital. Families must
ba able to provide children and adolescents with the resourcea to bacoma
competent adulta and productive citizens and (eventually) to be effective
parents themselves. American families are undergoing radical changes,
however, and there is concern that today's children are not being nurtured as
effectively as in the past. More limited economic opportunities are putting
new stresses on lower-income families, while the growing number of single-
parent families at all {ncome levela ie creating a new set of challenges and
potential problems for parents and children. Appendix III lays cut a more
dotalled future research agenda in thie area, including investigation into
such iegues as:

.

The new demography of familiea. While a vast amount of research has studied
changes in the composition and behavior of American families, theare is still
much we do not understand about these changes. The causes of changing marital
and fertility patterns are atill only partly understcod. Reeearchers are only



APR 11 'S4 ©3:86PM SBER P.9-15

PRELIMINARY DRAFT DO NOT CITE

in the early stagaa of developing effective models and measurement of the
relationship between changes in family composition and family roles, and their
affact on the behavior outcomes of children and youth.

The internal world of the family. One of the most impertant determinanta of
children's development is thei{r intimate emotional and interactlon patterns
with othar family mambersa. We need to spend more time etudying succesaful
familiea, looking at how a child interacts with other family membere as he or
she goes through various maturation etagee. Are thaere particular times or
tranaltions when the quality of family interactions is especially crucial for
healthy development? Why are some children more reaslilient to family problemsa
than others? Continuing research about familles that exhibit serious
problems, such as sexual abuse and family violence, is also important in
understanding how to halp children and adulte oope with and overcoma these
depstructive experiences.

The value of soclal capital for human capital developmenkt. Families are
imbedded in complex sacial relationships with other individuals, families, and
institutions. A family's social capital is the set of resources and
opportunities that exist through ite xelatlonship with other individuale and
inetitutions. We need to underatand the ways in which families create and
maintain social networks with extended relatives and frionds or use the
recources of local community organizationa. We also need to understand how
these networks foster the development of skilles among children and adults.

4. Building Strong Neighborho

Neighborhoods and the capital they contain (both mocial, physical, and human
capital) strongly shapa social networks and the daily activities of local
residents. A neighborhood environment can facilitate or inhibit the life
chances of its residenta. Ae our society becomes increasingly urban and
segregated by race, claes, and income, the naighborhoods may be increasingly
important in shaping the opportunities of their residents. Research on
neighborhoods includes looking at the importance of social networks among
geographically proximate adulta and children, the role of neighborhood
organizations and institutions on the lives of residents, the negative effacts
of crime, decaying housing, or gange within a neighborhocod, and the causes of
local economic development. Appendix IV laye out a mora detailed future
regearch aganda in this area, including investigation into such issues as:

Nedghborhood change. Reighborhood change has typically been viawad as
evolutionary, proceeding through specific stages. More expanded and
multivariate models need to be developed, focusing on such isgues as the rapid
industrialization of previously rural communities, the role of financial and
land development sectors in influencing neighborhood change, or the role of
increasing ethnic diversity in neighborhood change.

»

Neighborhood social processes. Wa naed to underatand the processam that occur
within the confines of the neighborhood, such as peer interactions, or street
level smocial control exerted by ganga or by neighbors. We also need to
undarstand the interaction between neighborhoods and their larger environment,

6
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such as population migration, diffueion of social norms and practices between
areag, or the interaction between neighborhood institutione and larger
economic and urban institutions.

Nelighborhood organizations. Neighborhood organizations are important in
developing human capital among residents. We know too little about the long-
term effects of the involvement by neighborhood residente in such activities
as local political parties, youth centers, or rellgiocue institutions.

America is and alwaye has been a soclety of diverse peoples. Growing
immigration has led to increasee in divereity in recent years. Diversity has
been linked to disadvantage as certain groups, ldentified by race or
ethnicity, have long faced different economic opportunities and cutcomes,
limiting their centribution. To develop the human skills of all oitigens of
thie country, we need to find ways to meet tha ecocial challenges that
diversity representa. Appendix V lays out a more detailed future research
agenda in this area, lnocluding inveatigation into such iseuas as:

The nature and consequences of diversity. The tendency to categorize pecpla
into groups is fundamental to the human apacieas. We need to understand better
how people categorize different ethnic, racial, and gender groupe. Potential
insight into policies that address the probleme of diversity can emarga from
rasaarch into how individual perceptlons of eocial categories are changed,
including the role of intarpersonal contact, the expreeeed opinions of public
leaders, and the role of the masg media.

Understanding group disadvantage and its effecta. We know that groups diffaer
in outcomes ranging from education, to incoma, to health status. While we are
able to document the diract role of disorimination in producing disadvantage
in scma of these areas, we have had less suoceas in understanding how
discrimination and disadvantage overlap and reinforce each other. For
instance, there is often a marked difference between what is judged
discriminatory by different persons and groups. We need to bettar understand
the parsistence of behaviors that are categorized ap discriminatory, as well
as the development of perceptions of discrimination by disadvantaged groupe.
At the level of the individual, we need to underatood why some persona are
better able to cope with and overcome disadvantage and discrimination in their
background, while othare are blocked by it.

Economic and political influences on group disadvantage. Not all group
outoome differences are due to current discrimination. The impact of past
disadvantage and diacrimination have left some groups more vulnerable to
economic and social change. By better modelling and measuring the impact of
economic change on wore dlisadvantaged families, we can develop a clearer idea
df how disadvantage is perpetuatad. Similarly, we need to explore the
differential impact of government policies designed to corzxect dimadvantage on
different groups.
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6. Overcoming Poverty and Deprivation

Problems of poverty and deprivation have been remarkably stubborn in the
United states. In 1992, 37 million Americana (14.5 percent of the population)
lived ip families whose income was balow the U.S. poverty line. Other
problems of deprivation, beyond income poverty, may ba aven more dleturbing:
growing homelessness, rieing incarceration rates due to violence and drugs, or
high illiteracy rates. Sclentific research on poverty and deprivation has
helped to better define and describe the causes of poverty and has been
instrumental in both designing policlies to combat poverty and in accurately
evaluating their effectiveneas. Appeandix VI lays out a more detailed future
resaarch agenda in this area, ingluding investigation into such ipsues as:

Jobs and the changing economy. Real wages in low @killed jobas have fallen
eoteadily, increaeing concern about prospacts for the working poor. We do not
yet fully understand the causal forces behind these changes. Purther research
is needed to model and measure the effect of changes in international product
and labor markets on less skilled U.S. workers. We aleo need to better
understand the incentivee that drive the working poor, as wall as the barriers
and dieincentiveae that affact thoee who don't work. Such reeearch could
investigate how dameagraphlc changes in family structure relate to long-term
trands in laboxr market participation by differeant gender and ethnic groups.

Families and poverty. Familiess serve ae the primary social inatitution that
nurtures children and proparec them for adulthood. Research indicates that
family poverty negatively affects the cognitive and emotional development of
children. Further research in this araea could foous on the causes and
consequences of the growing number of single mothers, particular those who are
never married, where we know too little about the causes of teen pregnancy or
how to prevent it. Similarly, we understand too little about family-lavael
differences that preduce wide differences in child-related ocutcomes among low-
income families., Some children from poor families become effective and
succeesful adults while others develop eerioue emotional and behavioral
problema. More attention to the parenting strategies associated with
raenilient and effective children i{s necessary.

Institutions, policy and poverty. Individual behavior ia shaped by governmant
ingtitutions and policies, euch as education, c¢riminal justice, transportation
and political syeteme, aes well as key government programe like social
gecurity, welfare, or tax systems. We need to learn more about tha way in
which programs deeigned to reduce poverty actually shape the livas of low-
income families. Among other things, this includes attention to sghool
effectiveness, to welfare and income transfer programs, and to criminal
justice institutions and policiles. '

IW. Data Needs

Our research on human capital issues is limited by the data available. There
are geveral key areas where additional attention to data eet design and
¢ollaction could provide gubstantial scientific rewards.

8
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The extension of longitudinal data sets. Over time, pereona invest in skills,
form families, and make employment decieions. While point-in-time data on
individual behavior is useful, many of the human capital questiona diacussed
in thie report demand longitudinal data. Existing longitudinal data sets have
vastly inecreasad our knowlaedge of dynamic behavior. Their ongoing collection
and extension is crucial. For instance, we are just beginning to have enough
data within the Panel Survey of Incoma Dynamice to relate childhood family
characteristics to the labor market outcomes of young adultm 10 to 15 years

later.
Collecting data from multiple sources with multiple perspectives. Resesarch on

human behavior ia complex because human baings are affected by 60 many
external forces. Much of our data foouepes on limited aspects of human
behavior. Economiets tend to collect data on income and employment;
sociologiste focus on family and neighborhocod environments; psychologists ask
about mental and cognitive functioning. More data sets need to link
information from multiple disciplinary perapactives. Thies may mean including
economic and psycholeogical measuree on individual eurveys, and linking this
with external data on naighborhood and school characterieticam, as well as the
workplace whare individuale are employed. Only with this sort of multiple-~
source and multiple-perspective information, can we effactively investigate
the linkages between individuals and familjes, families and neighborhoods, and
families and govarnment institutions and policies.

the moat pzamiaing new empiricnl work in recent years has used multiple
empirical techniques, administering large-scale individual surveys of
enployment and family behavior while also directing more intensive interview
technigues to a subset of the survey population. For instance, researchers
may use focus groups, peychological methods, or ethnographie work to gather
more nuanced and complete individual information as a supplement to etandard
survey results.

VI. Methodological Naads

Methodological limitations also constraint research on human capital iesues.
Across the social and behavioral eciences, there is a need for greater
development of our theoretical and analytical tool-kit to analyze key
questions.

Analytical technigues for dynamic guestjions. Questions about dynamic behavior
raquire complex modelling and empirical technigues, that estimate the effect
of multiple events in a pexsona’ past history on current bshavior. While our
understanding of time-dependent analysis haa greatly inereased ovar the past
few years, there are still serious limits to what we can do. Expanded
ethodologien for dynamic modelling would provide much clearer answers to
questions about sequential employment and promotion patterns, movements in and
out of schooling and training among younger workers, or changes in family
composition over time,
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Models that }ink individual behavior to family and environmental
characterietics. Providing better policy prescriptione from research on human
capital iseues requires better modeling of the aimultaneous nature of the
interactione betwsen individuals and thelir families. It also requires the
development of better models that link micro-level davelopment and decieion-
making processes among individuale with the macro=level inetituticas and
environmente with which individuala interact.

Exchange hetyae Lha _fAocia And ARAYIOEAL RBE1d 1 1MAN ARLEA Dgea
problems. In part because of disciplinary boundaries, different sooial and

bahavioral sciencea tend to focus on different levels of behavior.
Peychologists invaestigate individual cognition and motivation; economiste look
at fndividual choices regarding achooling and jobs; political scientiste tend
to study inetitutions, while sociologists typically study groups and
neighborhooda. It is the interaction between these different levels of
behavior that is often crucial to fully understanding human capital issues. A
coordinated reeearch agenda that explicitly includas shared information and
conversations across these and other disciplinees would expand the
underatanding and knowledge base of researchers in separate disciplines.

VII. Organising a Research Strategy on Human Capital

A coordinated strategy for major new research on human capital issues will
necesgarily have many components.

Individua earch projecte withi LS . The core of any research
initiative ie top quality scholars with the interest and background to conduct
usaful research on human-capital related questiona ocut of their disciplinary
perspective. Funding individual research projecte by one or a small group of
within-diecipline collaboratorxs is central to encouraging scholars to become
engaged in human cepital-related research.

t ar gearch rkas. While much good work is done by
acholars working on their own, it ie often useful to fund groupe of scholars
who may not be collaborating on single projects, but whose work and research
interecets overlap. Any euch funding should be explicitly designed to include
rasearchers from a variety of diecoiplinary perspectives. While this
traditionally means providing funds to a university which then serves as the
geographic location for a research center, those involved in these ceantere
should ineclude researchere from other locations as well.

Graduate training programs. Attracting the best young echolare into active
research on human capital questions throughout the social and behavioral
eciences is the best way of encouraging long-term scientific interest in this
topic. Some of this occurs when students are hired to work aas rasearch
¥asistants for senicr echolares funded through the initlative., There may alseo
be a role for graduate training programs aimed at attraoting and training
young scholars, such as the one currently funded by the NSF on race and urban
poverty lLesues. Run jointly by two univeraities, it ie designed to supplement
the disciplinary training of graduate students in the social sclences.

10
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colle forte. In addition to specific research projects, building
the tool-kit of scilentists through improved data is important. Section Vv of
this report liets some key data neede with regard to human capital research.
Any research stratagy should involve expanded data collection efforta, with
prilority to data that can be useful in a broad range of research questions.

Multi-diseiplinarv coordination. Any research strategy ahould explicitly work
to expand conversations and research networke across scholare working on
eimilar probleme from different diseciplinary perspectives. This will provide
opportunities to share results, to talk about different theoretical and
maethodolagical perspectives, and encourage future collaboration.

Dissemination of research resulte ip the policy community. One of the primary

reasone to undertake the human capital initiative is ite close connection to
key polloy concerns. Any research atrategy should promote the diseemination
of resaarch resulte within public forums, help eastablish networks and
conversations between policy-analysts, policy-makers and researchers, and f£ind
waye to assure that the policy world ig aware of soientific advances with
ragard to our understanding of human capital iseues.

VIIXI. Prospects for Success in the Human Capital Initiative

There are a variety of reasons to balieve that this is an extremely promising
time to launch a major research agenda on human capital issues. In
partioular, the research community is better prepared than ever bafore to
effectively undertake euch an initiative and the policy community is better
praepared to effectively utilize the resulte of the new regearch findings such
an initiative would generata.

There is rieing social concern with these problems. Racent years have sean a

rasurgence of attention to iesues of stagnant productivity, inadequate worker
skille, and related social problems of families, schools and neighborhoods.
Both growing concern with aconomic competition from abroad and rieing
awvareneas of mocial problems in this country has fueled an expanded public
diacuasion of the problems of inadequate skille and underutilized (or
misutilized) human resources in America.

e s ) : The eocial and behavioral sciences are more
closely anolved wlth the pol;cy community than ever before. In part, wanting
to know which policies have worked and which have not, the policy world has
turned to the ecientific community to design and implement evaluation atudies.
In part, this is due to the growing number of parsons in policy-relatad
positions who have training in the social and behavioral sciences due to the
growlng popularity of masters degreea in public policy amalysis. Finally,
dtronger connections between the ecientific and the policy world reflect the
emargence of a3 number of applied policy research and advocacy organizations,
who disseminate reopearch findings and link researchere with policy analysta.
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number of pocial and behavioral scientists working on human-capital related
topice has grown in the social and behavioral aciences. In part, this ie
bacause rising social interest in these problems has fueled a rise in
gclentific interest. In addition, the availability of new data saets and new
regearch questions relating to human resources and human capital has produced
regsaarch on the cutting edge of theoretical and empirical analysis in a number
of disaiplines. This in turn has attractad younger scholars into the field,

qaare ig rislli S = pr o o e, AT o oy B AP R AR AT ML

on thege topica. Over the past several years, a variety of multi-disciplinary
groups have been formed to work on some of these issues. For instance, the
Social Science Resaarch Counoil brought together a broad group of social and
behavioral scientists to study extremely poor urban ghetto neighborhoods in
the late 19808, generating a series of new research studies and data
colleation projects. Thase projecta have created reeearch networke among
scholays in different dieciplines interested in human capital guestione and
increased the general interest throughout the research community in such
shared conversations. '

1X. Conclusion

This report proposes a reeearch etrategy to launch the human capital
initiative within the National Science Foundation. The impetue for this
initiative comes out of growing social concern over thie nation's inadequate
utilization and development of the human capital of its citizena, and the
awareness that better usa of our human resources ie necessary to maintain the
long-term economic strength and social health of this country. Past research
in this area has been used extensively in the design of policy and in the
public undarstanding of these issues. Further reeearch, particularly a major
coordinated resecarch effort that engages top quality scientists in a wide
variety of quastione relating to the development of human skille and human
reaourcesg, promigee large future rewards. To be succeesful, such an
initiative will require expanded resources. The NSF is particularly wall
positioned to coordinate this effort, with the aestablishment of the new
Social, Behavioral and Economice Research Diviaion. A reeearch agenda in six
key topical areas is developed in thie report, along with propoeed directions
for the organization and implementation of the research strategy.
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August 30, 1994

MEMORANDUM FOR EDUCATION QA 'NING, AND RE EMPLOYMENT
GROUP PiaNC A S

FROM: Bill Gussto itic Policy Council
Gene Sperling. Nudonai Economic Council
Paul Dimond, ™ ational Economic Council
Henry Kelly, Uftice of Science and Technology Policy

SUBJECT: Decision Memorandum on the Technology Learning Challenge

This memorandum presents on. wns and recommendations for your decision on a
Technology Learning Challenge (TLC). TLC is designed to realize the potential of interactive
learning technologies to empower learucrs of 1l ages to achieve one of the Administration's
highest priorities: Goals 2000 (see Attachme: 1 1 for description of full TLC). TLC includes a
number of components, only three o1 w. ich e impacts on the FY96 Budget and require your
attention now:

. Challenge Grant --reco:pnmena  or -°n the appropriate management and funding of a
challenge to learning commuuities all across the country to develop and to integrate
engaging learning content designes] to implement one or more of the objectives of Goals
2000 into state-of-the art, interactive technologies in schools, homes, workplaces, or other
places of learning.

. Longer Range R&D --recomi  .lation to support the cross-cutting, inter-agency review
process to make longer ran_c res. . :h, development and demonstration on improving
learning productivity one of the hig: - riority investments for the President's FY96 R&D
budget [The Science and Techng,py Advisor, and Director of OMB on behalf of the
member agencies of the Nationa!. "ence and Technology Council (NSTC) have
previously circulated memorand:. .“uiling the scope of this review, which is now being
conducted by the Commiixee ori 3+ iz ation and Technology (CET) of the NSTC. The
ETR Working Group has coop.+aizd fully in this effort, and we have coordinated closely
with CET to avoid any duplication of effort. The proposed recommendation serves to
reiterate the importance -- and difficulty -- of achieving this R&D interagency cross-cut
for the FY 96 Budget and, thereafter, for effective implementation. ]

. Digitization -- recommendation on funding to support digitization to make the wealth of
archive materials in federal repusitories (e.g., Library of Congress, Smithsonian, National
Archives and Records Admunistration) readily accessible to interactive learners across the
country, and redirection of existing f:-:;ula-driven library construction program to fund
digital libraries.



This memorandum provides a discussion of each of the three recommendations and asks for your
approval of specific options (see decision blocks on pages 7-9). The suggestions and
recommendations arising from a Deputy-level meeting of the ETR on August 11 are incorporated
herein. Background information on the ETR and a summary of the TLC vision is provided in
Attachment 1.

RECOMMENDATIONS

This Administration has made a major commitment to serious education reform, guided by
the Education Goals set forth in Goals 2000. We have made an equally serious commitment,
through the National Information Initiative and related initiatives, to promoting the development
and use of information technologies that have the potential to affect all Americans in both the
workplace and at home. The question before us is, can we bring these two commitments together
in a plan of action that supports the goals of both and catalyzes local communities to seize the
tremendous opportunities that each initiative provides? The three recommendation areas that we
bring to your attention below represent the first steps in our TLC proposal that we feel can seize
this opportunity.

A. The Funding and Management of a Challenge Grant Program. The Challenge Grant
Program is designed to catalyze learning communities to develop and to deploy the relevant
learning content and curriculum that will enable them to achieve one or more of these Goals 2000
objectives among the respective populations of learners -- now and over the next five years for
this generation of learners, not sometime in the 21st century for succeeding generations. This
Challenge is not a long-range R&D or demonstration project designed to achieve great leaps in
technology or basic research. It is instead a concerted strategy -- consciously modeled after the
President's Empowerment Zone Challenge which has been led by the Vice-President -- to realize
the full potential of interactive learning for this generation of students.

As part of the ETR subgroup's work on this issue, we asked participating agencies to
create and submit mock applications as if they were an eligible learning community. As a part of
this process, we asked them to think about this challenge grant program in relation to other
agency education/training initiatives, particular agency expertise that could be brought to bear,
and the nature and amount of Federal funding. We also reviewed a wide range of Agency
technology and learning development and deployment applications. We consulted with learning
theorists; academics; teachers; students; developers of learning standards, assessments,
curriculum, software and games; and experts from the cable, telephone, TV and entertainment
programming, and computer industries. This input enabled us to craft a fairly detailed program
description along with three options on how the program can be managed and funded. In this
section we summarize the program description and lay out the three options for your decision.

Purpose of the Program

The purpose of the Challenge Grant Program is to stimulate community-based design and
implementation of creative new uses of technology to advance life-long learning objectives of
Goals 2000 for all Americans.
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Why it is Needed

There are five major reasons why a new learning Challenge Grant Program is needed:

. Despite all of the activity and growth in communications and information
technology, there is a major under-investment in learning-content that can be
accessed through these technologies;

. Existing markets for learning technology are fragmented and hard to reach --
particularly in schools and small businesses;

. Requirements for developing learning content are still poorly defined by potential
users (schools, homes and workplaces);

. Those few learning-content products that are being developed tend to be limited in
scope, and successful concepts have not yet moved to larger markets;

. The essential learning communities (e.g. the makers of learning standards,
curriculum, and assessments; developers of interactive multi-media tools, games,
and entertainment; teachers, students and parents; schools, workplaces and homes;
and the competing providers of interactive networks or portable learning kits to
connect them together) necessary to capture the potential of interactive learning
technologies have been slow to form.

Program Description

The Challenge Grant Program would be modeled after the Empowerment Zone program,
in that it would challenge learning communities all across the country to bring together the critical
elements of a successful learning technology application in a way that helps schools, businesses,
families and the community as a whole meet one or more of the objectives of Goals 2000. These
elements could include, but need not be limited to, some consortium of schools, colleges and
universities, local businesses, content experts (including teachers), learning and cognitive
development experts, software designers (broadly defined here to include video, music, and
computer graphics designers), and telecommunication firms.

As in the case of the Empowerment Zone application process, we expect that the most
important achievement of the challenge is likely to be the creation of community teams that can
use existing resources to work together to improve interactive learning focused on advancing
Goals 2000. A relatively small Federal funding "carrot" focused on the development of learning
content and curriculum only should be sufficient. Hardware and network capacity or connections
would be provided by the proposal team. Unlike the Empowerment Zones, the definition of
"community" would be broadened to include both communities linked by geography (a city, state,
or region) and "virtual" communities linked by a common interest (disabled groups, nationwide
teachers of math or history, small businesses with common training problems, etc.).
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Program Criteria

Applications would be judged on the following types of criteria:

. Does the application offer a creative new vision for using technology to advance
one or more of the lifelong learning objectives in Goals 2000?

. If successful, are the results readily exportable to other communities on a profit-
making basis? [Note: The federal government would explicitly eschew any
ownership of patents, copyrights, and other intellectual property interests. Our
goal is to catalyze new markets for creation, deployment and use of interactive
learning tools, not to share in the ownership of products.]

. What is the extent of investment by the partners in the plan?

. What is the evidence that the proposed program will succeed, what benchmarks
will be established, and how will progress toward the goals be evaluated?

Program Cost

One key question is, "How large a grant would be needed to entice a learning community
to make the effort to craft a proposal and implement it if accepted?" Based on our discussions
and the mock applications, we estimate that an effective challenge grant program would include:

. 10-15 grants of $4-6 million/year for 4 years;
. 100 grants for $500 thousand/year for 4 years

Total: $100 million/year for 4 years.

We believe that this approach provides sufficient incentives to generate large numbers of mutually
self-interested learning communities to join together to create and to use state-of-the-art,
interactive learning tools designed to realize one or more of the objectives of Goals 2000. We
also believe that the diverse communities will provide substantially larger investments in
developing the content and curriculum for engaging interactive multi-media learning tools, and
that the several competitors for the NII and alternative portable communication devices will be
major investors in the more costly hardware and software necessary to demonstrate the potential
depth and reach of this market. And, as with our experience with the empowerment zone
applications, learning communities that enter the process seriously will find resources, mutuality
of interests, and potential they never knew they had -- whether or not they "win" a federal award.
Finally, the Challenge Grant will provide a continuing focus: for making the objectives of Goals
2000 real to learners all across the country, and highlighting the potential of interactive learning
technologies in learning markets in schools, homes, firms, and communities all across the country.
4



Management and Funding Options

There is consensus at the Deputy level on the need for effective inter-agency participation,
coordination and support of the grant program from the outset. Participating agencies could
include DoED, DoL, DoD, DoC, HHS, DoE, NSF, NEH, NASA, OSTP, OVP, OMB, NEC-
DPC. There is also consensus on the need for line responsibility and funding in one, or at most
two, agencies. To gain the full benefit of the diverse agency expertise and full cooperation of
each agency, however, there is also consensus that effective joint management is appropriate --
for example, through the detailing of experts from other agencies to the agency with lead
responsibility for implementation. In addition, each participating agency can add particular
support for the planning and implementation of this Challenge Grant program. For example, the
Department of Commerce may prove particularly helpful in encouraging the support and
involvement of private sector firms, in addition to coordinating the Challenge Grant process with
DOC's lead responsibility for the NII. Similarly, DOL may have particular insights and expertise
on shaping and implementing the Challenge Grant process to serve incumbent workers, while
HHS may have insights on how preschool learning communities can be encouraged to participate.
There is also consensus that this Challenge Grant -- as with the Empowerment Zone Challenge --
should be supplemented to the extent practicable and feasible with related Agency technical
assistance and support (e.g, from the Department of Energy Labs and NASA education centers)
and grant programs (e.g., DoEd Goals 2000 or School-to-Work applications, DoC technology
deployment grants).

Finally, there is consensus that the White House must be actively involved in a Challenge
Grant program of this political and substantive importance to implementing Goals 2000, and that
the Vice-President is uniquely qualified to inspire public outreach and to provide leadership for
this TLC Grant program.

The question is, which agency should have line responsibility? The Department of
Education has the primary mission in this area, especially since the passage of Goals 2000, but the
Department of Defense has unique experience in this field and unique dual-use needs. The
Departments of Labor, Commerce, and Health and Human Services also have important major
interests in this program.

After lengthy discussions with the relevant agencies, and an examination of the results so
far of the FY 95 Appropriations process for these agencies, we have come up with the following
three options on funding and managing the Challenge Grant Program:

Option (1) Direct all funding to ARPA in DoD

Advantages:

. Comparative ease of adding funding in a respected and experienced R&D agency
. Strong program management abilities
. Proven track record in development of technology for learning



Disadvantages:

. Pre K-12 education is not central to DoD mission

. Not entirely consistent with shift to civilian R&D

. Links to the Administration's major education and training initiatives (Goals 2000,
ESEA, and School-to-Work) would be unclear

. Little experience with such a wide-ranging challenge to learning communities all

across the country to capture the full potential of the current state-of-the-art

Option (2) Direct all funding to DoED

Advantages:

. Mission covers most relevant learning communities -- philosophically consistent
with other education and training initiatives and with the mission of Goals 2000

. DoED needs to develop R&D expertise in learning technologies to support its
mission

. Builds on possible ESEA funding available in FY95 for this purpose to enable
starting Challenge Grants as soon as the President wishes to announce this
campaign

Disadvantages:
. Administration difficulties in getting FY 95 education priorities through relevant
appropriations committees
. Little experience with managing R&D

Option (3) Combined program with programs for children and youth (pre-school through
school to work and college) funded through DoED and programs for adults funded through
DoD.

Advantages:

. Most likely to achieve total funding needed

. Follows successful model of Empowerment Zones using HUD and USDA funding
combined with an interagency management process

. Would require even closer collaboration if not actual joint management by the

personnel from the two lead agencies

Disadvantages:

. Two funding agencies requires more complex management structure
. Funding would require dealing with more Congressional committees
. Could discourage proposals combining programs for children and adults

ETR Recommendation. We recommend Option 3, a combined DoEd/DoD program with a joint
management effort between DoD and DoEd and active participation, review, coordination with an
interagency team and the White House. The broader interagency team would be charged with
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designing the application, implementing outreach efforts with their various constituencies, review
and selection of applications, and coordination with their own grant programs or other relevant
resources. For any reason if Option 3 cannot be achieved, then Option 2 can be an effective
alternative, particularly if the DOD expertise in this field is fully integrated by the detailing of
experienced staff for a virtual DoEd-DoD joint management of the Challenge Grants at DoEd.

Decision

___Option 1 ___Option2 ___ Option 3 ___Discuss

2. Longer Range, Federal Research, Development, and Demonstrations on Improving the
Productivity of Learning. Research, development, and demonstrations aimed at improving the
productivity of learning in the longer range for the next century are another important part of the
overall Technology Learning Challenge. As set forth in the August 5 memorandum from OMB
Director Rivlin and Science Adviser Gibbons, learning productivity is one of the seven priority
areas for research funding in this Administration, along with, for example, the environment, a new
generation of vehicles, and peacekeeping in the post Cold War era.

Fragmented and uncertain markets and high risk have discouraged private R&D in this
area-- the primary exceptions being entertainment markets and projects focused on sophisticated
military or industrial training requirements. We do not currently have a well-balanced federal
R&D program on technology and learning, and fragmented management runs a high risk of poor
use of existing assets. Aside from R&D supported in DOD, Energy, and NASA, research funding
to plumb the potential of learning technologies to improve learning productivity is virtually nil in
the main line ETR agencies -- DoEd, DoL., HHS, and DoC.

There is -- and should be -- some overlap between the Federal R&D agenda and the
Challenge Grant Program: evaluation of the results of the implementation of the Challenge Grant
program will provide a wealth of information and a seedbed of natural experiments that can feed
back into the longer range R&D plan. In contrast to the Challenge Grants, longer range,
federally-funded R&D projects will generally fall in higher-risk areas; and the design and results
will be less targeted on meeting the current objectives of Goals 2000 and more focused on the
relationship between learning, cognition, intelligence and learning technologies for the 21st
century.

Close coordination between the Challenge Grants and federal R&D is crucial to the
success of the overall Technology Learning Challenge initiative in the generation to come.
Consistent with this, Alice Rivlin and Jack Gibbon's August 5 memorandum to NSTC agencies
states that the activities of the ETR in this area will not duplicate the NSTC reviews and
assessments of Federal research, development, and demonstrations in learning technology, "but
will incorporate the results of relevant NSTC assessments into their analysis." At the working
level, this coordination is already taking place: Madeline Kunin and Henry Kelly, co-chairs of the
NSTC Committee on Education and Training (CET) effort, are active ETR participants, as are the
co-chairs of the CET's Subcommittee on Education and Training (Research and Development),
Sharon Robinson (DoEd) and Lou Finch (DoD).
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Our review of the NSTC/CET's progress in this endeavor reveals that there is a significant
amount of work that needs to be done in a short period of time to enable the NSTC/CET to fully
understand, let alone coordinate federal R&D across the agencies in this crucial area. With this in
mind, and with the full support of the NSTC/CET representatives on our working group, we offer
the following two recommendations to the ETR principals for your approval/disapproval:

Recommendations:

Q)] The ETR should fully and formally support the NSTC/CET's efforts (a) to craft a detailed
plan for federal activities in this area, (b) to estimate the priority and funding
recommended for this major R&D area, and (c) to recommend how each participating
agency can best contribute to the research needed. ( A list of critical R&D areas prepared
by the CET is listed in Attachment 2).

___Approve ___ Disapprove ___ Discuss

(2) Demonstrations of learning technology that stress the state-of-the art are critical for
identifying research needs and testing concepts in realistic learning environments.
Agencies with education and tramning missions should work closely with the technology
agencies in the CET group to define a small number of ambitious demonstration projects
that could become the focus of major interagency efforts. The group should, in
coordination with the ETR's Technology Learning Challenge, propose ways of funding
demonstrations in FY95 as well as suggesting appropriate funding levels for inclusion in
FY96 requests (Attachment 3 shows a representative list of demonstrations).

___Approve ___Disapprove ___Discuss

3. Funding for Digitization of Federal Resources. Digital representations of text, sound
recordings, data, photographs, motion nictures, and other information are key raw materials for
learning technologies. Once digitized iese materials can be stored, copied, and communicated
throughout the nation and the world at very low cost. The federal government controls access to
unique collections of information whose availability in digital form could greatly accelerate
development of content and use of learning technology. This is especially relevant to the progress
of the overall Technology Learning Challenge initiative, as schools and adult learning institutions
begin to come "on-line" and teachers, curriculum builders, and trainers look for materials to build
exciting and meaningful learning content. To accomplish this, we offer four relatively minor
technical and funding recommendations for your approval/disapproval.




Recommendations:

(1) The authorization for the Library Services and Construction Act LSCA Title II should be
changed to encourage use of the funds (FY94 authorization $18 million) for development
and dissemination of digital resources. The "construction" funding provided by Title II is
now spread so broadly by formula allocations that US libraries are not well served by the
program. If redirected to take advantage of emerging information technology, the LSCA
would provide libraries with powerful and practical new information resources.

___Approve ___Disapprove ___Discuss

(2) While adequate funding appears to be available in NASA, NOAA, USGS and other agencies
for making technical information available in digital form, resources for digitizing cultural
resources are inadequate. $4 million should be made available to a consortium of the
Smithsonian , the National Archives, and the Library of Congress for a major coordinated

program to digitize historical archives.

___Approve ___ Disapprove ___Discuss

(3) Support the NEH request for an increase in appropriations for their digital resources program
from $11M in FY95 to $21M in FY96.

___Approve ___ Disapprove ___Discuss



Attachment 1

1. BACKGROUND.

A. The ETR Working Group. As you know, the President set up the ETR Group in February
1994, with a mission to develop Administration policies to help implement the President's lifelong
learning and workforce development agendas and to coordinate enactment of related legislation.
The ETR Group is co-chaired by Carol Rasco, Assistant to the President for Domestic Policy, and
Bob Rubin, Assistant to the President for Economic Policy, with Bill Galston (Deputy Assistant
to the President for Domestic Policy) and Paul Dimond ( Special Assistant to the President for
Economic Policy) heading up the work of the ETR Group. Members of the Policy Group include
the Departments of Education, Labor, Health and Human Services, Commerce, and Defense, as
well as the Offices of the Vice-President, Science and Technology Policy, and Management and
Budget.

B. The TLC Subgroup. ETR formed a small number of sub-groups. The TLC subgroup focuses
on learning productivity and is examining the extent to which learning technologies may provide
an important lever to help the Nation achieve Goals 2000. This sub-group is headed by Paul
Dimond, with the assistance of OSTP's Henry Kelly, the White House Co-Chair of CET. The
work of this subgroup led to an ETR Seminar on Improving the Productivity of Learning, hosted
on July 9 by Deputy Secretary of Defense John Deutch and attended by Deputies from most of
the ETR-member agencies, as well as representatives from other interested agencies (e.g.,
Department of Energy and NASA).

The seminar shared a vision of the potential of emerging interactive technologies for
improving learning and a concept for how we might create a sense of national excitement and
purpose around this vision to help the President make Goals 2000 real for every American. To
better focus this discussion, seminar participants were able to view and, then, to participate in a
series of real-life demonstrations of DOD learning technologies: these technologies are already in
place and have had a measurable impact on improving the quality and lowering the cost of training
of DOD personnel in a wide variety of occupations, missions, and settings. The goal of DOD in
using such interactive learning technologies is breathtaking: to engage each learner so actively and
effectively in the process of learning that the measured outcome approaches the levels possible
through the use of an individual tutor for each student at a fraction of the cost:
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Learning Productivi
High-Tech Learning is Effective

On average, tutored students score better than 98% of classroom
students — A 2 Sigma Shift
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C. Work on the Technology and I.earning Challenge. To examine the potential of such a

dramatic vision for making the achievement of Goals 2000 a reality, the ETR Deputies directed
the subgroup to launch work on a series of related program and policy proposals that will ensure
that the promise of learning technologies is realized. In response to this directive, the subgroup
charged a series of interagency working groups to address specific components of the TLC. They
were asked to review FY96 Budget issues that must be considered promptly and to prepare a
more detailed plan outlining non-budget program and outreach issues by early November, 1994 so
that we are prepared to launch a coordinated and comprehensive TLC as soon thereafter as the
President may direct. The TLC work is divided as follows:

Task Description

Team Leaders

Challenge-Grant Competition for Learning
Communities to Develop and Use Interactive
Learning Tools

Henry Kelly (OSTP)

Interagency Plan for Research, Development
and Demonstration on Learning Technology

Sharon Robinson (DoEd) and Lou Finch
(DOD), Co-chairs of the R&D subcommittee,
NSTC Committee on Education and Training

Federal Digitization Resources

David Lytel (OSTP)

Using the National Information Infrastructure
for Education and Training

Tom Kalil (NEC), Jonathan Sallet (DOC)

Use of Learning Technology in Major Federal
Education and Training Programs

Rob Portman (DOL), Mike Schmidt (DPC)

Procurement of Learning Technologies for
Defense and Federal Civilian Training

Mike Schmidt (DPC)

Outreach

Jim Kohlenberger (OVP)
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The Decision Memorandum includes our recommendations on the first three tasks only because of
their implications for the FY96 Budget.

2. THE TLC VISION

"The television, the set-top-box, the personal computer, and the telephone won't exist
anymore; their descendants will."
Fortune Magazine, August 22, 1994

A. The Opportunity. This quotation summarizes the state of interactive communication
technology in the country today: rapid turnover in communication products and continuous
innovation in the means of interaction ofter the potential to transform the lives of all Americans.
The telephone companies and cable companies are about to engage in a "land rush” to connect all
parts of America to a cheap and affordable means of participating in networks to plug and play all
variety of interactive, multi-media communications devices. To remain competitive, satellite,
wireless, and providers of portable programming (e.g., CD ROMS) will have to find new ways to
deliver and finance their products. The open question is whether engaging, interactive learning
curriculum will play across this revolutionary multi-media network in schools, homes, workplaces,
and other places of learning in communities all across the country. The Technology Learning
Challenge is designed to decisively answer this question "Yes" so that new tools -- true learning
levers -- will enable learners of all ages to achieve the world-class objectives set for the Nation by
the President in Goals 2000.

B. The Problem. Looking back over this century, the prospects for any such new technology
impacting how we learn appears improbable at best. While virtually all other sectors of our
economy have been transformed by technological innovation and accompanying structural
reorganization in the twentieth century, education and training in schools (and to a lesser extent in
the workplace) look much like it has for generations. Computers and advanced communications
technologies may be revolutionizing banking, finance, entertainment, and many other information-
rich businesses, but they have had little impact on learning productivity. The most advanced
communication system in most classrooms is not even the telephone. Instead, it is the classroom
bell and the public address system, both of which only serve to further reinforce the traditional
"mass-production” isolation of students and teachers in separate classrooms during the typical
school day. Equally troublesome, this industrial model of mass education in isolated classrooms
often fails to engage students in active learning as they are forced to listen passively to a teacher
talking in the front of the class. "Drill and Kill" rote computer programs and aging PCs sit in the
back of such classrooms or in separate "labs," largely unused and largely unuseful for improving
the learning enterprise. Improving the productivity of learning in schools has proven a most
difficult task for generations of reformers.

The impact of technology on improving learning at home has not been much better. For
example, many argue persuasively that the TV still operates in most homes as a pacifier for
children and youth, a passive form of entertainment to wile away hours. Similarly, most of the
interactive games have proven much more engaging than instructive, largely because they have
little learning content let alone a curriculum to provide a pathway to discovery, exploration, or
achieving any learning goals. We run the risk that the next generation of programming that plays
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on the information superhighway will include only home shopping, movies on demand, violent
games, and narrow casting to suit every personal fancy, but precious little interactive learning.

C. Three Converging Shifts in Paradigm. Three major shifts in paradigm are now converging
that provide a new base for launching a revolution in the productivity of learning in schools and
homes, as well as in workplaces:

Learning Content:
The Key to Improving Learning Productivity with

Technology
vy
Active Learning Transmission
Coaches Portabil ity
Tutors Connectivity
- -

( Learning Content |

- o

Interactive
Multimedia

WHTP L2)ahadm

First, a new consensus is emerging about the dynamics of learning: The primary work of
learning is done by the learner, not the instructor. All students learn at their own pace, often in
different styles. Learning is more engaging for the student if it involves active interaction and
occurs in a meaningful context, rather than through passive listening in the abstract. In this new
perspective, the role of the teacher shifts from a "talking head" imparting knowledge onto the
students to a learning "coach" or "tutor" working with students who are actively exploring issues
and ideas in a contextual setting. To effectively implement this active approach to learning, clear
goals and engaging content and curriculum are essential.

Second, as we have seen demonstrated by DOD experience with training, new
technologies are emerging -- in computers, simulation, data compression, multi-media -- that do
offer new ways for learners and their coaches and peers to engage actively in learner-centered
environments. Sophisticated simulations allow learners to experiment and explore using
simulated equipment (telescopes, submarines, etc.) walk freely through ancient cities, or conduct
experiments in exotic environments (jungle settings, outer-space, etc.). We can exploit this
potential, however, only if we can bring the creators of these new technologies together with the
makers of essential learning content to transform games, information and entertainment into
engaging curricula for all ages, interests and styles of learners.

Third, diverse means of transmission, telecommunication and portability are being
developed that will enable such learners to connect with these learning tools -- and with other
learners, experts and tutors -- in schools, daycare centers, workplaces, and homes. Virtual
learning communities can thereby be created that will enable students of all ages to use these new
learning tools at all hours of the day, weekends, throughout the year. The extent of learning and
the effectiveness of teaching no longer need be a prisoner of the amount of time in the classroom
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at school nor a captive of passive watching in front of TV at home. What is needed is engaging,
entertaining content and curriculum that will entice learners of all ages to play a new game --
learning to meet Goals 2000.

D. A Political Case Study of the Convergence of the Three Paradigm Shifts. Most policy
pundits and industry cynics assume that America's school teachers will either stoutly resist such
change out of fear of job loss or will serve as an inertial anchor that prevents change out of
ignorance or indifference. The rank and file of teachers, and their representatives, have taken a
much different stance: they are demanding that schools not be left out of this technological
revolution as they have been in the past with respect to the telephone, the fax and the computer.
They have approached the Administration from day one to demand that the NII does not pass
them by. In recent months, they have offered their insights and support for a TLC that will
catalyze America's teachers to join with academics, cognitive learning theorists, multi-media and
game developers, parents and schools to build a new generation of learning tools for a new
generation of active learners. Teachers want to make sure that the curriculum to achieve Goals
2000 is embedded in the content of interactive simulations, games, problem-solving, and
exploratory research and discovery.

Just as welcome, America's teachers are beginning to appreciate the potential buying and
market-building power that schools have in their operating budgets to purchase constantly
improving sources of interactive content, software, hardware, and telecommunication networking.
Teachers, like administrators and taxpayers, are beginning to realize that they can't afford to waste
capital budgets to buy expensive equipment and materials for schools that may prove obsolete the
day after it is purchased. Teachers are beginning to appreciate that the information superhighway
may develop more like a land rush paid for by competitors seeking vast new markets than a
government funded interstate highway system. Teachers are beginning to understand that making
a case for connecting schools and learning to the superhighway should not be based on charity,
but on the potential buying power of schools and their effective gateway to connecting nearby
homes and firms. Realizing this potential, however, depends on the development of learning
curriculum and content for schools and homes so that the competitors for the information
superhighway appreciate the enormous potential of this new learning market.

America's teachers are savvy enough to know that the President does not have the
discretion in the federal budget he inherited to increase the federal share of funding the costs of
elementary and secondary schooling to anything approaching 10%, as has been their call for the
past 25 years. They are asking that this Administration invest the far smaller resources -- dollars,
leadership, vision and focus -- in a Technology Learning Challenge that can achieve a different
result: realizing the potential of interactive learning technologies to help teachers coach this
generation of students to learn to the levels contemplated by Goals 2000. Such a challenge can
make help make the meaning of Goals 2000 real to every parent, student and teacher and bring
the reach of Goals 2000 within the grasp of every school and student by the end of the decade.

E. The Foundation for Moving Forward. TLC is our proposal to seize the opportunity

afforded by such major shifts in thinking, technology, goals and politics. The Administration has

already laid the groundwork for this initiative in several important ways. First, the Department of

Defense has been working to integrate learning technologies into its training mission for over a
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decade, and the Clinton Administration has given these efforts a high priority. As the ETR
Deputies learned at a Seminar hosted by DoD on July 9, this means that we have a significant
body of experience and evidence to build on as we move to influence the creation of similar
technologies in the civilian marketplace.

Second, the Administration has made educational research and development a top priority
through the efforts of the National Science and Technology Council (NSTC) over the past year.
To underline this commitment, OMB Directcr Alice Rivlin and Science and Technology Advisor
Jack Gibbons sent a memorandum to all NSTC agencies on August 5 listing Learning Productivity
as one of seven high priority R&D areas for the FY96 Budget.

Finally, and perhaps most importantly, Goals 2000 provides an essential framework for
stimulating innovation and collaboration at the local level in learning communities that are ready
to develop and to deploy interactive le2rning technologies. At the same time, interactive
technologies with engaging learning content and curriculum offer our best chance to realize many
of the objectives of Goals 2000 for the Nation, including;

Preschool:
. all children will have access to high-quality and developmentally appropriate pre-
school programs that help prepare children for school
. every parent will be a child's first teacher and devote time each day to helping such
parent's preschool children learn.
School Age:
. all students will leave grades 4, 8, and 12 having demonstrated competency over
challenging subject matter
. the percentage of all students who demonstrate the ability to reason, solve
problems, apply knowledge, and to communicate effectively will increase
substantially
. students will be the first in the world in mathematics and science achievement
Teachers:
. all teachers will have access to continuing professional development activities that

will provide such teachers with the knowledge and skills needed to help an
increasingly diverse student population learn

. all teachers will have continuing opportunities to acquire additional knowledge and
skills needed to teach challenging subject matter and to use emerging new
methods, forms of assessment, and technologies

Adult Learners:

. every major American business will be involved in strengthening the connection
between education and work
. all workers will have the opportunity to acquire the knowledge and skills, from

basic to highly technical, needed to adapt to emerging new technologies, work
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methods, and markets through public and private educational, vocational,
technical, workplace or other programs

the number of quality programs that are designed to serve more effectively the
needs of the growing number of part-time and mid-career students will increase
substantially

schools, in implementing comprehensive parent involvement programs, will offer
more adult literacy, parent training and lifelong learning opportunities to improve
the ties between home and school, and enhance parents' work and home lives.
every school will actively engage parents and families in a partnership which
supports academic work of children at home and shared educational decision-
making at school

parents and families will help to ensure that schools are adequately supported and
will hold schools and teachers to standards of high accountability

le




Attachment 2

Research and Development Focus Areas:
1) Basic research on learning and cognitive processes;
2) New models for evaluating learning productivity; and

3) High-quality, affordable learning tools.
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Attachment 3

Suggested CET Demonstrations:

Target Groups

Goal

Lead Agency

Pre-School

All students start school
ready to learn

HHS

Grades K-8

All students lcave grades
4, and 8 having
demonstrated
competency over
challenging subjcct
matter...

DoED

Grades 8-12

Every school in America
will ensure that all
students learn to use
their minds well so they
may be prepared for
responsible citizenship

DoED

Vocational
Education

All U.S. high school
graduates should have
increased opportunities
to obtain meaningful
employment

DoED/DoL

Higher Education

All graduates of higher
education should be
equipped for success in
the 21st century

DoED

Incumbent Workers

Incumbent workers will
acquire the new skills
needed in the 21st
century

DoL/DoD

Military Personnel

The U.S. Military shall
be the best equipped,
trained, and led fighting
force in the world

DoD
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THE WHITE HOUSE

WASHINGTON

August 23, 1994

MEMORANDUM FOR EDUCATION, TRAINING, AND RE EMPLOYMENT

GROUP PRINCIPALS

FROM: Bill Galston, Domestic Policy Council

Gene Sperling, National Economic Council
Paul Dimond, National Economic Council
Henry Kelly, Office of Science and Technology Policy

SUBJECT: Decision Memorandum on the Technology Learning Challenge

This memorandum presents options and recommendations for your decision on a

Technology Learning Challenge (TLC). TLC is designed to realize the potential of interactive
learning technologies to empower learners of all ages to achieve one of the Administration's
highest priorities: Goals 2000. TLC includes a number of components, only three of which have
impacts on the FY96 Budget and require your attention now:

Challenge Grant --recommendation on the appropriate management and funding of a
challenge to learning communities all across the country to develop and to integrate
engaging learning content designed to implement one or more of the objectives of Goals
2000 into state-of-the art, interactive technologies in schools, homes, workplaces, or other
places of learning.

Longer Range R&D --recommendation to support the cross-cutting, inter-agency review
process to make longer range research, development and demonstration on improving
learning productivity one of the high priority investments for the President's FY96 R&D
budget [The National Science Advisor, the Chief of Staff, and Director of OMB on behalf
of the member agencies of the National Science and Technology Council (NSTC) have
previously circulated memoranda detailing the scope of this review, which is now being
conducted by the Committee on Education and Technology (CET) of the NSTC. The
ETR Working Group has cooperated fully in this effort, and we have coordinated closely
with CET to avoid any duplication of effort. The proposed recommendation serves to
reiterate the importance -- and difficulty -- of achieving this R&D interagency cross-cut
for the FY 96 Budget and, thereafter, for effective implementation.]

Digitization -- recommendation on funding to support digitization to make the wealth of
archive materials in federal repositories (e.g., Library of Congress, Smithsonian, National
Archives and Records Administration) readily accessible to interactive learners across the
country.

This memorandum provides: (1) background on the ETR; (2) the TLC vision; and (3) a
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discussion of each of the three recommendations. The suggestions and recommendations arising
from a Deputy-level meeting of the ETR on August 11 are incorporated herein.

1. BACKGROUND.

A. The ETR Working Group. As you know, the President set up the ETR Group in February
1994, with a mission to develop Administration policies to help implement the President's
lifelong learning and workforce development agendas and to coordinate enactment of related
legislation. The ETR Group is co-chaired by Carol Rasco, Assistant to the President for
Domestic Policy, and Bob Rubin, Assistant to the President for Economic Policy, with Bill
Galston (Deputy Assistant to the President for Domestic Policy) and Paul Dimond ( Special
Assistant to the President for Economic Policy) heading up the work of the ETR Group.
Members of the Policy Group include the Departments of Education, Labor, Health and Human
Services, Commerce, and Defense, as well as the Offices of the Vice-President, Science and
Technology Policy, and Management and Budget.

B. The TLC Subgroup. ETR formed a small number of sub-groups. The TLC subgroup focuses
on learning productivity and is examining the extent to which learning technologies may provide
an important lever to help the Nation achieve Goals 2000. This sub-group is headed by Paul
Dimond, with the assistance of OSTP's Henry Kelly, the White House Co-Chair of CET. The
work of this subgroup led to an ETR Seminar on Improving the Productivity of Learning, hosted
on July 9 by Deputy Secretary of Defense John Deutch and attended by Deputies from most of
the ETR-member agencies, as well as representatives from other interested agencies (e.g.,
Department of Energy and NASA).

The seminar shared a vision of the potential of emerging interactive technologies for
improving learning and a concept for how we might create a sense of national excitement and
purpose around this vision to help the President make Goals 2000 real for every American. To
better focus this discussion, seminar participants were able to view and, then, to participate in a
series of real-life demonstrations of DOD learning technologies: these technologies are already in
place and have had a measurable impact on improving the quality and lowering the cost of
training of DOD personnel in a wide variety of occupations, missions, and settings. The goal of
DOD in using such interactive learning technologies is breathtaking: to engage each learner so
actively and effectively in the process of learning that the measured outcome approaches the
levels possible through the use of an individual tutor for each student at a fraction of the cost:
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C. Work on the Technology and Learning Challenge. To examine the potential of such a
dramatic vision for making the achievement of Goals 2000 a reality, the ETR Deputies directed
the subgroup to launch work on a series of related program and policy proposals that will ensure
that the promise of learning technologies is realized. In response to this directive, the subgroup
charged a series of interagency working groups to address specific components of the TLC.
They were asked to review FY96 Budget issues that must be considered promptly and to prepare
a more detailed plan outlining non-budget program and outreach issues by early November, 1994
so that we are prepared to launch a coordinated and comprehensive TLC as soon thereafier as the
President may direct. The TLC work is divided as follows:

Task Description

Team Leaders

Challenge-Grant Competition for Learning
Communities to Develop and Use Interactive
Learning Tools

Henry Kelly (OSTP)

Interagency Plan for Research, Development
and Demonstration on Learning Technology

Sharon Robinson (DoEd) and Lou Finch
(DOD), Co-chairs of the R&D subcommittee,
NSTC Committee on Education and Training

Federal Digitization Resources

David Lytel (OSTP)

Using the National Information Infrastructure
for Education and Training

Tom Kalil (NEC), Jonathan Sallet (DOC)

Use of Learning Technology in Major Federal
Education and Training Programs

Rob Portman (DOL), Mike Schmidt (DPC)

Procurement of Learning Technologies for
Defense and Federal Civilian Training

Mike Schmidt (DPC)

Outreach

Jim Kohlenberger (OVP)




Part 3 below includes our recommendations on the first three tasks only because of their
implications for the FY96 Budget.

2. THE TLC VISION

"The television, the set-top-box, the personal computer, and the telephone won't exist
anymore; their descendants will."
Fortune Magazine, August 22, 1994

A. The Opportunity. This quotation summarizes the state of interactive communication
technology in the country today: rapid turnover in communication products and continuous
innovation in the means of interaction offer the potential to transform the lives of all Americans.
The telephone companies and cable companies are about to engage in a "land rush" to connect all
parts of America to a cheap and affordable means of participating in networks to plug and play
all variety of interactive, multi-media communications devices. To remain competitive, satellite,
wireless, and providers of portable programming (e.g., CD ROMS) will have to find new ways to
deliver and finance their products. The open question is whether engaging, interactive learning
curriculum will play across this revolutionary multi-media network in schools, homes,
workplaces, and other places of learning in communities all across the country. The Technology
Learning Challenge is designed to decisively answer this question "Yes" so that new tools -- true
learning levers -- will enable learners of all ages to achieve the world-class objectives set for the
Nation by the President in Goals 2000.

B. The Problem. Looking back over this century, the prospects for any such new technology
impacting how we learn appears improbable at best. While virtually all other sectors of our
economy have been transformed by technological innovation and accompanying structural
reorganization in the twentieth century, education and training in schools (and to a lesser extent
in the workplace) look much like it has for generations. Computers and advanced
communications technologies may be revolutionizing banking, finance, entertainment, and many
other information-rich businesses, but they have had little impact on learning productivity. The
most advanced communication system in most classrooms is not even the telephone. Instead, it
is the classroom bell and the public address system, both of which only serve to further reinforce
the traditional "mass-production" isolation of students and teachers in separate classrooms during
the typical school day. Equally troublesome, this industrial model of mass education in isolated
classrooms often fails to engage students in active learning as they are forced to listen passively
to a teacher talking in the front of the class. "Drill and Kill" rote computer programs and aging
PCs sit in the back of such classrooms or in separate "labs," largely unused and largely unuseful
for improving the learning enterprise. Improving the productivity of learning in schools has
proven a most difficult task for generations of reformers.

The impact of technology on improving learning at home has not been much better. For
example, many argue persuasively that the TV still operates in most homes as a pacifier for
children and youth, a passive form of entertainment to wile away hours. Similarly, most of the
interactive games have proven much more engaging than instructive, largely because they have
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little learning content let alone a curriculum to provide a pathway to discovery, exploration, or
achieving any learning goals. We run the risk that the next generation of programming that plays
on the information superhighway will include only home shopping, movies on demand, violent
games, and narrow casting to suit every personal fancy, but precious little interactive learning.

C. Three Conyerging Shifts in Paradigm. Three major shifts in paradigm are now converging
that provide a new base for launching a revolution in the productivity of learning in schools and
homes, as well as in workplaces:

Learning Content:
The Key to Improving Learning Productivity with
Technology
—

Transmission
Portability
Connectivity

Active Learning
Coaches
Tutors

Learning Content

Interactive
Multimedia

First, a new consensus is emerging about the dynamics of learning: The primary work of
learning is done by the learner, not the instructor. All students learn at their own pace, often in
different styles. Learning is more engaging for the student if it involves active interaction and
occurs in a meaningful context, rather than through passive listening in the abstract. In this new
perspective, the role of the teacher shifts from a "talking head" imparting knowledge onto the
students to a learning "coach" or "tutor" working with students who are actively exploring issues
and ideas in a contextual setting. To effectively implement this active approach to learning, clear
goals and engaging content and curriculum are essential.

Second, as we have seen demonstrated by DOD experience with training, new
technologies are emerging -- in computers, data compression, multi-media -- that do offer new
ways for learners and their coaches and peers to engage actively in such learner-centered
environments. We can exploit this potential, however, only if we can bring the creators of these
new technologies together with the makers of essential learning content to transform games,
information and entertainment into engaging curricula for all ages, interests and styles of
learners.

Third, diverse means of transmission, telecommunication and portability are being
developed that will enable such learners to connect with these learning tools -- and with other
learners, experts and tutors -- in schools, daycare centers, workplaces, and homes. Virtual
learning communities can thereby be created that will enable students of all ages to use these new
learning tools at all hours of the day, weekends, throughout the year. The extent of learning and
the effectiveness of teaching no longer need be a prisoner of the amount of time in the classroom
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at school nor a captive of passive watching in front of TV at home. What is needed is engaging,
entertaining content and curriculum that will entice learners of all ages to play a new game --
learning to meet Goals 2000.

D. A Political Case Study of the Convergence of the Three Paradigm Shifts. Most policy

pundits and industry cynics assume that America's school teachers will either stoutly resist such
change out of fear of job loss or will serve as an inertial anchor that prevents change out of
ignorance or indifference. The rank and file of teachers, and their representatives, have taken a
much different stance: they are demanding that schools not be left out of this technological
revolution as they have been in the past with respect to the telephone, the fax and the computer.
They have approached the Administration from day one to demand that the NII does not pass
them by. In recent months, they have offered their insights and support for a TLC that will
catalyze America's teachers to join with academics, cognitive learning theorists, multi-media and
game developers, parents and schools to build a new generation of learning tools for a new
generation of active learners. Teachers want to make sure that the curriculum to achieve Goals
2000 is embedded in the content of interactive simulations, games, problem-solving, and
exploratory research and discovery.

Just as welcome, America's teachers are beginning to appreciate the potential buying and
market-building power that schools have in their operating budgets to purchase constantly
improving sources of interactive content, software, hardware, and telecommunication
networking. Teachers, like administrators and taxpayers, are beginning to realize that they can't
afford to waste capital budgets to buy expensive equipment and materials for schools that may
prove obsolete the day after it is purchased. Teachers are beginning to appreciate that the
information superhighway may develop more like a land rush paid for by competitors seeking
vast new markets than a government funded interstate highway system. Teachers are beginning
to understand that making a case for connecting schools and learning to the superhighway should
not be based on charity, but on the potential buying power of schools and their effective gateway
to connecting nearby homes and firms. Realizing this potential, however, depends on the
development of learning curriculum and content for schools and homes so that the competitors
for the information superhighway appreciate the enormous potential of this new learning market.

America's teachers are savvy enough to know that the President does not have the
discretion in the federal budget he inherited to increase the federal share of funding the costs of
elementary and secondary schooling to anything approaching 10%, as has been their call for the
past 25 years. They are asking that this Administration invest the far smaller resources -- dollars,
leadership, vision and focus -- in a Technology Learning Challenge that can achieve a different
result: realizing the potential of interactive learning technologies to help teachers coach this
generation of students to learn to the levels contemplated by Goals 2000. Such a challenge can
make help make the meaning of Goals 2000 real to every parent, student and teacher and bring
the reach of Goals 2000 within the grasp of every school and student by the end of the decade.

E. The Foundation for Moving Forward. TLC is our proposal to seize the opportunity
afforded by such major shifts in thinking, technology, goals and politics. The Administration has

already laid the groundwork for this initiative in several important ways. First, the Department
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of Defense has been working to integrate learning technologies into its training mission for over
a decade, and the Clinton Administration has given these efforts a high priority. Asthe ETR
Deputies learned at the July 9 Seminar, this means that we have a significant body of experience
and evidence to build on as we move to influence the creation of similar technologies in the
civilian marketplace.

Second, the Administration has made educational research and development a top priority
through the efforts of the National Science and Technology Council (NSTC) over the past year.
To underline this commitment, OMB Director Alice Rivlin and Science and Technology Advisor
Jack Gibbons sent a memorandum to all NSTC agencies on August S listing Learning
Productivity as one of seven high priority R&D areas for the FY96 Budget.

Finally, and perhaps most importantly, Goals 2000 provides an essential framework for
stimulating innovation and collaboration at the local level in learning communities that are ready
to develop and to deploy interactive learning technologies. At the same time, interactive
technologies with engaging learning content and curriculum offer our best chance to realize
many of the objectives of Goals 2000 for the Nation, including:

Preschool:
. all children will have access to high-quality and developmentally appropriate pre-
school programs that help prepare children for school
. every parent will be a child's first teacher and devote time each day to helping
such parent's preschool children learn.
School Age:
. all students will leave grades 4, 8, and 12 having demonstrated competency over
challenging subject matter
. the percentage of all students who demonstrate the ability to reason, solve
problems, apply knowledge, and to communicate effectively will increase
substantially
. students will be the first in the world in mathematics and science achievement
Teachers:
. all teachers will have access to continuing professional development activities that

will provide such teachers with the knowledge and skills needed to help an
increasingly diverse student population learn

. all teachers will have continuing opportunities to acquire additional knowledge
and skills needed to teach challenging subject matter and to use emerging new
methods, forms of assessment, and technologies

Adult Learners:

. every major American business will be involved in strengthening the connection
between education and work




. all workers will have the opportunity to acquire the knowledge and skills, from
basic to highly technical, needed to adapt to emerging new technologies, work
methods, and markets through public and private educational, vocational,
technical, workplace or other programs

. the number of quality programs that are designed to serve more effectively the
needs of the growing number of part-time and mid-career students will increase
substantially

. schools, in implementing comprehensive parent involvement programs, will offer

more adult literacy, parent training and lifelong learning opportunities to improve
the ties between home and school, and enhance parents' work and home lives.

. every school will actively engage parents and families in a partnership which
supports academic work of children at home and shared educational decision-
making at school

. parents and families will help to ensure that schools are adequately supported and
will hold schools and teachers to standards of high accountability

3. RECOMMENDATIONS

A. The Funding and Management of a Challenge Grant Program. The Challenge Grant

Program is designed to catalyze learning communities to develop and to deploy the relevant
learning content and curriculum that will enable them to achieve one or more of these Goals
2000 objectives among the respective populations of learners -- now and over the next five years
for this generation of learners, not sometime in the 21st century for succeeding generations.
This Challenge is not a long-range R&D or demonstration project designed to achieve great leaps
in technology or basic research. It is instead a concerted strategy -- consciously modeled after
the President's Empowerment Zone Challenge which has been led by the Vice-President -- to
realize the full potential of interactive learning for this generation of students.

As part of the ETR subgroup's work on this issue, we asked participating agencies to
create and submit mock applications as if they were an eligible learning community. As a part of
this process, we asked them to think about this challenge grant program in relation to other
agency education/training initiatives, particular agency expertise that could be brought to bear,
and the nature and amount of Federal funding. We also reviewed a wide range of Agency
technology and learning development and deployment applications. We consulted with learning
theorists; academics; teachers; students; developers of learning standards, assessments,
curriculum, software and games; and experts from the cable, telephone, TV and entertainment
programming, and computer industries. This input enabled us to craft a fairly detailed program
description along with three options on how the program can be managed and funded. In this
section we summarize the program description and lay out the three options for your decision.



Purpose of the Program
The purpose of the Challenge Grant Program is to stimulate community-based design and
implementation of creative new uses of technology to advance life-long learning objectives of

Goals 2000 for all Americans.

Why it is Needed

There are five major reasons why a new learning Challenge Grant Program is needed:

. Despite all of the activity and growth in communications and information
technology, there is a major under-investment in learning-content that can be
accessed through these technologies;

. Existing markets for learning technology are fragmented and hard to reach --
particularly in schools and small businesses;

. Requirements for developing learning content are still poorly defined by potential
users (schools, homes and workplaces);

. Those few learning-content products that are being developed tend to be limited in
scope, and successful concepts have not yet moved to larger markets;

. The essential learning communities (e.g. the makers of learning standards,
curriculum, and assessments; developers of interactive multi-media tools, games,
and entertainment; teachers, students and parents; schools, workplaces and homes;
and the competing providers of interactive networks or portable learning kits to
connect them together) necessary to capture the potential of interactive learning
technologies have been slow to form.

Program Description

The Challenge Grant Program would be modeled after the Empowerment Zone program,
in that it would challenge learning communities all across the country to bring together the
critical elements of a successful learning technology application in a way that helps schools,
businesses, families and the community as a whole meet one or more of the objectives of Goals
2000. These elements could include, but need not be limited to, some consortium of schools,
colleges and universities, local businesses, content experts (including teachers), learning and
cognitive development experts, software designers (broadly defined here to include video, music,
and computer graphics designers), and telecommunication firms.

As in the case of the Empowerment Zone application process, we expect that the most
important achievement of the challenge is likely to be the creation of community teams that can
use existing resources to work together to improve interactive learning focused on advancing
Goals 2000. A relatively small Federal funding "carrot" focused on the development of

9



learning content and curriculum only should be sufficient. Hardware and network capacity or
connections would be provided by the proposal team. Unlike the Empowerment Zones, the
definition of "community" would be broadened to include both communities linked by
geography (a city, state, or region) and "virtual" communities linked by a common interest
(disabled groups, nationwide teachers of math or history, small businesses with common training
problems, etc.).

Program Criteria

Applications would be judged on the following types of criteria:

. Does the application offer a creative new vision for using technology to advance
one or more of the lifelong learning objectives in Goals 20007

. If successful, are the results readily exportable to other communities on a profit-
making basis? [Note: The federal government would explicitly eschew any
ownership of patents, copyrights, and other intellectual property interests. Our
goal is to catalyze new markets for creation, deployment and use of interactive
learning tools, not to share in the ownership of products.]

o What is the extent of investment by the partners in the plan?

. What is the evidence that the proposed program will succeed, what benchmarks
will be established, and how will progress toward the goals be evaluated?

Program Cost

One key question is, "How large a grant would be needed to entice a learning community
to make the effort to craft a proposal and implement it if accepted?” Based on our discussions
and the mock applications, we estimate that an effective challenge grant program would include:

‘ . 10-15 grants of $4-6 million/year for 4 years;
. 100 grants for $500 thousand/year for 4 years

Total: $100 million/year for 4 years.

We believe that this approach provides sufficient incentives to generate large numbers of
mutually self-interested learning communities to join together to create and to use state-of-the-
art, interactive learning tools designed to realize one or more of the objectives of Goals 2000.
We also believe that the diverse communities will provide substantially larger investments in
developing the content and curriculum for engaging interactive multi-media learning tools, and
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that the several competitors for the NII and alternative portable communication devices will be
major investors in the more costly hardware and software necessary to demonstrate the potential
depth and reach of this market. And, as with our experience with the empowerment zone
applications, learning communities that enter the process seriously will find resources, mutuality
of interests, and potential they never knew they had -- whether or not they "win" a federal award.
Finally, the Challenge Grant will provide a continuing focus: for making the objectives of Goals
2000 real to learners all across the country, and highlighting the potential of interactive learning
technologies in learning markets in schools, homes, firms, and communities all across the
country.

Management and Funding Options

There is consensus at the Deputy level on the need for effective inter-agency
participation, coordination and support of the grant program from the outset. Participating
agencies could include DoED, DoL, DoD, DoC, HHS, DoE, NSF, NEH, NASA, OSTP, OVP,
OMB, NEC-DPC. There is also consensus on the need for line responsibility and funding in one,
or at most two, agencies. To gain the full benefit of the diverse agency expertise and full
cooperation of each agency, however, there is also consensus that effective joint management is
appropriate -- for example, through the detailing of experts from other agencies to the agency
with lead responsibility for implementation. In addition, each participating agency can add
particular support for the planning and implementation of this Challenge Grant program. For
example, the Department of Commerce may prove particularly helpful in encouraging the
support and involvement of private sector firms, in addition to coordinating the Challenge Grant
process with DOC's lead responsibility for the NII. Similarly, DOL may have particular insights
and expertise on shaping and implementing the Challenge Grant process to serve incumbent
workers, while HHS may have insights on how preschool learning communities can be
encouraged to participate. There is also consensus that this Challenge Grant -- as with the
Empowerment Zone Challenge -- should be supplemented to the extent practicable and feasible
with related Agency technical assistance and support (e.g, from the Department of Energy Labs
and NASA education centers) and grant programs (e.g., DoEd Goals 2000 or School-to-Work
applications, DoC technology deployment grants).

Finally, there is consensus that the White House must be actively involved in a Challenge
Grant program of this political and substantive importance to implementing Goals 2000, and that
the Vice-President is uniquely qualified to inspire public outreach and to provide leadership for
this TLC Grant program.

The question is, which agency should have line responsibility? The Department of
Education has the primary mission in this area, especially since the passage of Goals 2000, but
the Department of Defense has unique experience in this field and unique dual-use needs. The
Departments of Labor, Commerce, and Health and Human Services also have important major
interests in this program.

After lengthy discussions with the relevant agencies, and an examination of the results so
far of the FY 95 Appropriations process for these agencies, we have come up with the following
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three options on funding and managing the Challenge Grant Program:

Option (1) Direct all funding to ARPA in DoD

Advantages:
. Comparative ease of adding funding in a respected and experienced R&D agency
. Strong program management abilities
. Proven track record in development of technology for learning

Disadvantages:

. Pre K-12 education is not central to DoD mission

. Not entirely consistent with shift to civilian R&D

. Links to the Administration's major education and training initiatives (Goals
2000, ESEA, and School-to-Work) would be unclear

. Little experience with such a wide-ranging challenge to learning communities all

across the country to capture the full potential of the current state-of-the-art

Option (2) Direct all funding to DoED

Advantages:
. Mission covers most relevant learning communities -- philosophically consistent
with other education and training initiatives and with the mission of Goals 2000
. DoED needs to develop R&D expertise in learning technologies to support its
mission

. Builds on possible ESEA funding available in FY95 for this purpose to enable
starting Challenge Grants as soon as the President wishes to announce this

campaign
Disadvantages:
. Administration difficulties in getting FY 95 education priorities through relevant
appropriations committees
. Little experience with managing R&D

Option (3) Combined program with programs for children and youth (pre-school through
school to work and college) funded through DoED and programs for adults funded through
DoD.

Advantages:
. Most likely to achieve total funding needed
. Follows successful model of Empowerment Zones using HUD and USDA
funding combined with an interagency management process
. Would require even closer collaboration if not actual joint management by the

personnel from the two lead agencies
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Disadvantages:

. Two funding agencies requires more complex management structure
. Funding would require dealing with more Congressional committees
. Could discourage proposals combining programs for children and adults

ETR Recommendation. We recommend Option 3, a combined DoEd/DoD program with a joint
management effort between DoD and DoEd and active participation, review, coordination with
an interagency team and the White House. The broader interagency team would be charged with
designing the application, implementing outreach efforts with their various constituencies,
review and selection of applications, and coordination with their own grant programs or other
relevant resources. For any reason if Option 3 cannot be achieved, then Option 2 can be an
effective alternative, particularly if the DOD expertise in this field is fully integrated by the
detailing of experienced staff for a virtual DoEd-DoD joint management of the Challenge Grants
at DoEd.

Decision

___Option 1 ___Option 2 ___Option 3 ___Discuss

2. Longer Range, Federal Research, Development, and Demonstrations on Improving the
Productivity of Learning. Research, development, and demonstrations aimed at improving the
productivity of learning in the longer range for the next century are another important part of the
overall Technology Learning Challenge. As set forth in the August 5 memorandum from OMB
Director Rivlin and Science Adviser Gibbons, learning productivity is one of the seven priority
areas for research funding in this Administration, along with, for example, the environment, a
new generation of vehicles, and peacekeeping in the post Cold War era.

Fragmented and uncertain markets and high risk have discouraged private R&D in this
area-- the primary exceptions being entertainment markets and projects focused on sophisticated
military or industrial training requirements. We do not currently have a well-balanced federal
R&D program on technology and learning, and fragmented management runs a high risk of poor
use of existing assets. Aside from R&D supported in DOD, Energy, and NASA, research
funding to plumb the potential of learning technologies to improve learning productivity is
virtually nil in the main line ETR agencies -- DoEd, DoL, HHS, and DoC.

There is -- and should be -- some overlap between the Federal R&D agenda and the
Challenge Grant Program: evaluation of the results of the implementation of the Challenge Grant
program will provide a wealth of information and a seedbed of natural experiments that can feed
back into the longer range R&D plan. In contrast to the Challenge Grants, longer range,
federally-funded R&D projects will generally fall in higher-risk areas; and the design and results
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will be less targeted on meeting the current objectives of Goals 2000 and more focused on the
relationship between learning, cognition, intelligence and learning technologies for the 21st
century.

Close coordination between the Challenge Grants and federal R&D is crucial to the

success of the overall Technology Learning Challenge initiative in the generation to come.
Consistent with this, Alice Rivlin and Jack Gibbon's August 5 memorandum to NSTC agencies
states that the activities of the ETR in this area will not duplicate the NSTC reviews and
assessments of Federal research, development, and demonstrations in learning technology, "but
will incorporate the results of relevant NSTC assessments into their analysis." At the working
level, this coordination is already taking place: Madeline Kunin and Henry Kelly, co-chairs of
the NSTC Committee on Education and Training (CET) effort, are active ETR participants, as
are the co-chairs of the CET's Subcommittee on Education and Training (Research and
Development), Sharon Robinson (DoEd) and Lou Finch (DoD).

Our review of the NSTC/CET's progress in this endeavor reveals that there is a significant

amount of work that needs to be done in a short period of time to enable the NSTC/CET to fully
understand, let alone coordinate federal R&D across the agencies in this crucial area. With this
in mind, and with the full support of the NSTC/CET representatives on our working group, we
offer the following two recommendations to the ETR principals for your approval/disapproval:

Recommendations:

(1

The ETR should fully and formally support the NSTC/CET's efforts (a) to craft a detailed
plan for federal activities in this area, (b) to estimate the priority and funding
recommended for this major R&D area, and (c) to recommend how each participating
agency can best contribute to the research needed. ( A list of critical R&D areas prepared
by the CET is listed in Attachment 1).

___Approve ___Disapprove ___Discuss

2

Demonstrations of learning technology that stress the state-of-the art are critical for
identifying research needs and testing concepts in realistic learning environments.
Agencies with education and training missions should work closely with the technology
agencies in the CET group to define a small number of ambitious demonstration projects
that could become the focus of major interagency efforts. The group should, in
coordination with the ETR's Technology Learning Challenge, propose ways of funding
demonstrations in FY95 as well as suggesting appropriate funding levels for inclusion in
FY96 requests (Attachment 2 shows a representative list of demonstrations).

___Approve ___Disapprove ___ Discuss
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3. Funding for Digitization of Federal Resources. Digital representations of text, sound
recordings, data, photographs, motion pictures, and other information are key raw materials for

learning technologies. Once digitized these materials can be stored, copied, and communicated
throughout the nation and the world at very low cost. The federal government controls access to
unique collections of information whose availability in digital form could greatly accelerate
development of content and use of learning technology. This is especially relevant to the
progress of the overall Technology Learning Challenge initiative, as schools and adult learning
institutions begin to come "on-line" and teachers, curriculum builders, and trainers look for
materials to build exciting and meaningful learning content. To accomplish this, we offer four
relatively minor technical and funding recommendations for your approval/disapproval.

Recommendations:

(1) The authorization for the Library Services and Construction Act LSCA Title I should be
changed to encourage use of the funds (FY94 authorization $18 million) for development
and dissemination of digital resources. The "construction" funding provided by Title II is
now spread so broadly by formula allocations that US libraries are not well served by the
program. If redirected to take advantage of emerging information technology, the LSCA
would provide libraries with powerful and practical new information resources.

____Approve ___Disapprove __ Discuss

(2) While adequate funding appears to be available in NASA, NOAA, USGS and other agencies
for making technical information available in digital form, resources for digitizing cultural
resources are inadequate. $4 million should be made available to a consortium of the
Smithsonian , the National Archives, and the Library of Congress for a major coordinated

program to digitize historical archives.
___Approve ___ Disapprove ___ Discuss
(3) Support the NEH request for an increase in appropriations for their digital resources program

from $11M in FY95 to $21M in FY96.

____Approve ___ Disapprove __ Discuss
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Attachment 1

Research and Development Focus Areas:
1) Basic research on learning and cognitive processes;
2) New models for evaluating learning productivity; and

3) High-quality, affordable learning tools.
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Attachment 2

Suggested CET Demonstrations:

Target Groups

Goal

Lead Agency

Pre-School

All students start school
ready to learn

DoED

Grades K-8

All students leave grades
4, and 8 having
demonstrated
competency over
challenging subject
matter...

DoED

Grades 8-12

Every school in America
will ensure that all
students learn to use
their minds well so they
may be prepared for
responsible citizenship

DoED

Vocational
Education

All U.S. high school
graduates should have
increased opportunities
to obtain meaningful
employment

DoED/DoL

Higher Education

All graduates of higher
education should be
equipped for success in
the 21st century

DoED

Incumbent Workers

Incumbent workers will
acquire the new skills
needed in the 21st
century

DoL/DoD

Military Personnel

The U.S. Military shall
be the best equipped,
trained, and led fighting
force in the world

DoD

17




Ci'afting a Technology and Learning Challenge (TLC)
Decision Document for a Meeting of the
Education, Training, and Re-employment (ETR) Working Group

August 11, 1994

The ETR working group has been preparing options for a national program aimed at
using the power of modern information technology to achieve the Administration's
lifelong learning goals -- including Goals 2000 and School-to Work. This paper )
summarizes the work completed thus far. The primary purpose of the August 11 meeting
will be to review a decision memorandum being prepared for the ETR principals on
issues that must be resolved for FY96 budget decisions. A draft of the memo is attached.

THE VISION:

Computer and multi-media technology makes individualized, learner-centered,
exploratory learning possible at affordable prices.

Communication systems can connect homes, schools, workplaces, and vast information
resources by leveraging time at home (i.e. out of school and not at work)

These learning environments can lead to a major (2-sigma) improvement in learning
productivity (see chart A)

CHALLENGE FOR THE ETR:

The technology of computers, communication systems, and multi-media systems is
advancing at a rapid rate. The Administration's National Information infrastructure
strategies aimed at ensuring universal physical connectivity are in progress.: Irvestment
in the development of high-quality interactive learning however, has been much less than
investment in development of computer applications for businesses and entertainment.
Education and training markets are fragmented and difficult to reach since the advantages
of the new technology require major changes in learning strategies and pedagegic
techniques and therefore extensive training for teachers and instructiorial staff .

OUR APPROACH:

Accelerating the development and adoption of technologies for learning requires

integrated management of a wide variety of federal programs (see Chart B). The specific
tasks undertaken by working groups are:

1. Craft a coherent program for research, demonstration, and deployment of
technology-based approaches to learning productivity. Three key components:



« fundamental research
e technology-forcing demonstrations
o technology deployment and institution building

We believe that this last task requires more efficient management of existing
research programs in many different agencies and, we believe, a major new
program is needed: a community-based grant program for innovations in learning
technology patterned roughly after the Administration's highly successful
empowerment Zone program.

2. Ensure that the federal government exercises leadership in the use of productive
learning technologies in federal programs

» technology should be used wherever it is cost-effective in federal programs for
education and training (such as Goals 2000, ESEA, Head Start, and Job Corps)

» -effective federal procurements of learning technology can lower the cost and
- increase the quality of training of DoD and federal civilian employees, as well as
stimulate private development of advanced instructional products

3. Effective coordination with National Information Infrastructure programs designed
to provide universal access to the new information superhighway.

THE POLITICAL MESSAGE:

The Challenge Grant Program permits a high-visibility opportunity to focus attention on
the administration's accomplishments in reshaping lifelong learning goals and introduces
a powerful new tool for achieving these objectives.

In particular, the program is a powerful example of defense conversion and dual use
technology -- much of what can be done is possible because of DoD's extensive
investment in learning technology.

The program is based on federal partnerships with business as well as with state and local
governments. There are obvious opportunities for creating major new business
opportunities in an area where the US has a clear comparative advantage in world
markets.

The program will provide a vivid and easily grasped example of the payoffs possible
from the Information Superhighway.

Creative management of existing federal programs underscores the power of the
"reinventing government" strategy.



PROGRESS TO DATE

1.

The ETR established an interagency task force to explore opportunities for
technology and learning.

OMB and NSTC, working in cooperation with ETR, issued guidance asking

agencies to give high priority to technology and learning in their research budgets
on May 6, 1994.

DoD hosted a workshop for Deputies on July 9th, and a consensus vision
statement (attachment 1) was developed.

A series of interagency working groups are now charged with addressing specific
issues. They were asked to review budget issues that must be considered promptly
(to be discussed in the August 11 meeting), and to prepare a more extensive
document outlining programmatic decisions by mid November, 1994.

Task Description Team Leaders
Design an interagency plan for Research, Sharon Robinson and Lou Finch
Development and Demonstration on cochairs of R&D subcommittee,
technology for learning productivity NSTC Committee on Education and
Training.
Digitization Resources David Lytel
Using the National Information Tom Kalil

Infrastructure for Education and Training Jonathan Sallet

Procurement for Defense and Federal Mike Schmidt
Civilian Training

Use of Learning Technology in Major Rob Portman
Federal Programs Mike Schmidt
Outreach Jim Kohelenberger
Challenging competition for learning Henry Kelly

communities to develop and use interactive
learning tools

Agencies involved include: DoD, DoC, DoL, DoED, HHS, DoT, NASA, DoE,
Smithsonian, US Park Service, National Archives, Library of Congress, VA,
National Endowment for the Humanities. Support provided by MITRE and IDA.

An August 5 memorandum from OMB (attachment 2) asks for a detailed budget
analysis on a small number of high-priority administration R&D areas, including
R&D on learning productivity, by September 29. It also suggests that "where
useful and appropriate, Committees should review agency contributions prior to




September 9, 1994" in order to ensure that agencies request a balanced program
in the area. The NSTC Committee on Education and Training (CET) is asked to
conduct the review of R&D for learning productivity. The memo specifically
notes the close coordination between the CET R&D analysis in learning
technology and the ETR project.

FOCUS OF AUGUST 11, 1994 MEETING WILL BE ON CRAFTING A
- DECISION MEMORANDUM FOR ISSUES REQUIRING IMMEDIATE
DECISION, SPECIFICALLY: '

 size and structure of the new grant program

o management and funding for technology and learning R&D and Demonstrations
. funding for creating and disseminating digital resources

NEXT STEPS:

Based on decisions made by the ETR principals and the in-depth review by CET,
agencies will include elements of a coordinated technology and learning program in their
FY96 budgets by 9 September.

ETR task force will continue to define options concerning federal programs and
procurements for decision by November 4.

Outreach efforts will solicit advice and guidance from businesses, NGOs, states and
localities, teachers and, following the announcement of the program, help to ensure wide
national participation in TLC programs and objectives.

PROGRESS REPORTS OF THE TASK FORCES WITH REPORTS DUE
NOVEMBER 4.

1. Using Technology to increase the effectiveness of federal programs in education and
training

Technology capable of significant advances in learning productivity can make it easier to
achieve the goals of many federal programs. Wise management of procurements made
under these programs can help stimulate markets for innovative learning technology. An
interagency task force has been working to identify programs where technology can have
a particularly significant impact and to identify specific changes in program management
that can help secure these benefits. '

Attachment 3 summarizes the work underway in each of the following programs:



Teams of people familiar with each of these programs are preparing brief analyses of
following topics:

. How learning technologies can be used to improve the effectiveness of the
program

. Specific recommendations for using existing FY95 funding and authority

. New legislative authority, if any, needed to ensure effective use of
technology

The project teams will work together on common themes and areas where interagency -
coordination appears to be particularly useful, including:

. How the programs can use the technological expertise available in other
federal programs

. Improving methods for federal purchasing of computer hardware and
software for education and training

. Coordinating purchases of hardware and software by program recipients to
y help these recipients get the highest quality products at low cost and to
help stimulate markets for high-quality instructional materials.

e - Using the outreach centers available to different programs (Chapter 1,
Head Start, others) to improve communication among program recipients
about instructional technology and improving coordination between these
programs

. Defining methods for measuring and specifying quality standards for
educational and training technology and gaining consensus on techmcal
standards and interoperability

. Improving and coordinating technical assistance and training

2. Procurement for Military and Civilian Training

Efficient operation of the federal government depends on maintaining the skills of
its workers. The Nation's security has always depended on the quality of the training
programs available for the uniformed and civilian personnel in the Department of Defense
-- including maintenance of skills in the reserves. The challenge has become greater as
new technologies constantly redefine the skill requirements of federal civilian and
military employees. Defense Training programs, the Office of Personnel Management,
and other federal agencies responsible for federal training are coordinating their work to
(a) ensurg that federal training makes efficient use of cost-effective training technology



available on the market and, (b) procures training products and services in ways that
stimulate innovations in instructional technology. All federal procurement will be
designed to stimulate innovative private firms capable of selling innovative, technology-
based training systems to civilian as well as to government training organizations.
Federal training programs will get more for the public money they spend, and federal
employees will receive better training in less time, if innovative private businesses
compete to provide efficient, low-cost training systems.

3. National Information Infrastructure

Improving the quality of education and training has been one of the key goals of
the administration's National Information Infrastructure Task Force. The principles
guiding the NII are as follows: encouraging private investment in the NII, promoting and
protecting competition, providing open access to the NII by consumers and service
providers, preserving and advancing universal service to avoid creating a society of
information "haves" and "have nots", and ensuring flexibility so that the newly adopted
regulatory framework can keep pace with the rapid technological and market changes that
pervade the communications and information industries. The ETR task force has
identified a variety of options for applying these principles to the needs of education
providers.” Options include use of existing FCC authority and new state authority
resources potentially available from pending legislation for ensuring universal access,
model practices, the purchasing power of provider operating budgets and home learner
demand, and direct funding from federal and state agencies. The analysis also includes
options that may make education markets more profitable for communication companies
and software providers.

4. Outreach

This task force is designing a program to contact key stakeholders and potential
collaborators in education, training, and state/local governments to identify programmatic
needs. Business interests include communication, entertainment, software publishing as
well as business organizations with broad interests in improving the quality of US
education.

The group is planning a series of focused workshops and seminars this fall aimed at
identifying the barriers to expansion of learning technology in different markets.

Finally, this group will prepare a communication and events strategy to make the
Technology and Learning Challenge a major component of the President's life-long
learning strategy to empower all American schools and students, firms and workers to
compete and win in the global economy of the 21st century. '
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CHART B

Moniker Authority

Goals 2000 Goals 2000 Educate America Act

School to Work School to Work Opportunities Act
Eisenhower Dwight D. Eisenhower Mathematics and

Science Education Act

Vocational Education

Carl D. Perkins Vocational and Applied
Technology Education Act

Head Start

Head Start program in the Human Services
Amendments of 1994

Technical Assistance Centers

Elementary and Secondary. Education Act
(ESEA)

Regional Education
Laboratories

Goals 2000 Education Act Title 10

Special Education

Individuals with Disabilities Education Act

Compensatory Education

Chapter 1 of the Elementary and Secondary
Education Act of 1965 (1994 amendments
pending)

Individuals with Disabilities

Technology, Educational media, and materials
program for individuals with disabilities, Part G
of the Education of the Handicapped Act 1986

Technology-Related Assistance for Individuals
with Disabilities Act of 1988 as Amended in
1994

Captioned Films, Television, Descriptive Video
and Educational Media in Part F of the
Individuals with Disabilities Act

National Institute on Disability and
Rehabilitation Research in the Small Business
Innovation Development Act of 1982

NIST Manufacturing Extension
Program

Omnibus Trade and Competitiveness Act of
1988 (1994 amendments pending)
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

THE DIRECTOR

_ MEMORANDUM FOR THE I-IEADS OF DEPARTMENTS AND AGENCIES

FROM:  Alice M. Rivlin e((o/ |
S Actngxrector B .

'SUBJECT: FY 1996 R&D Data Collection ‘and Review -

" On May 6, 1994, the agencnes ‘were sent a memorandum from OMB (M-94-20)
outlining the FY 1996 research and development (R&D) polxcy pnncnples and priorities.
~ Attached you ‘will find a memo signed by the President's Science Advisor and I providing you
with the additional FY 1996 R&D data collection and review information that was mentioned
to be forthcoming i in the May 6th memorandum. Also attached is a. list of NSTC agency -
representatives. You should address any further questlons you mlght have on thlS o
memorandum to you: agencys NSTC representatxve ) : se

Attachments



NATIONAL SCIENCE AND TECHNOLOGY COUNCIL

William M. Wise
Timothy Wirth
‘John Deutch
Deborah. Knopman'

Richard Rominger .

David Barram

- D. James Baker
Robert Portman
D.A. Henderson

Mortimer Downey

Charles Curtis

' Madeleine Kunin - -

Gary Foley

John R. Dailey-
Neal Lane .
“Alice M. Rivlin -
W. Bowman Cuttcr
Bruce Reed
Joseph E. Stiglitz.
James W. Reed
Harold Varmus
John Holum

DEPUTIES GROUP ON FY 1996 R&D PRIORITIES

Office of the Vice President

Department of State
Department of Defense
Department of the Interior
Department of Agnculturc
Department of Commerce

" National Oceanic and Atmosphcﬁc Admxmstrauon

~ Department of Labor _
~ Department of Health and Human Semees .

Department of Transportation

_ - Department of Energy
- Department of Educ:mon

Environmental Protection Agency - :
National Aeronautics and Space Admnmstmuon ,

National S¢ience Foundation .

" Office of Management and Budget
-*. National Economic Council

- Domestic Policy Council . = .~

Council of Economic Adyxsgr_g_ _

- National Security Council -
*National Institutes of: Health . o
' Arms Control and Dlsa.rmament Agcncy



