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PREFACE 

The Committee on Fundamental Research Relevant to Education, constituted 
in June 1976 by the National Research Council in cooperation with the 
National Academy of Education, was formed in response to a request from 
the National Institute of Education (NIE). One of the legislative charges 
to the Institute is that it seek to improve education in the United States 
by strengthening its scientific foundations. In light of that charge, Dr. 
Harold Hodgkinson, Director of the Institute, asked the Committee to rec
ommend how that strengthening might be accomplished, by identifying promising 
lines of fundamental research, assessing the adequacy of federal support, 
and recommending changes in policy, if any, needing consideration by the 
National Council on Educational Research or other appropriate bodies. 

This Committee did not conduct a scientific research project. We 
were asked, because of our experience and expertise as scientists and 
educators, to express some judgments about research and federal policy. 
We did not feel constrained--and were not asked--to suspend our initial 
belief in the value of fundamental inquiry for education. As persons 
who have committed our careers to fundamental research as well as to 
applied research and education, this belief was, and remains, strong. 
Nor did we feel it necessary to collect large amounts of new empirical 
data. There is much that we have learned over the years and much that 
others have learned. There exist numerous sources of information already 
available from reports, papers, and books on the topic of research and 
education. Our task, as we conceived it, was to review with each other 
our knowledge and perspectives and to learn from documents and colleagues 
outside the Committee. Our search for information and our discussions, 
while lengthy and to the point, were not so much exhaustive investigations 
as they were a form of shared reassessment of our judgments. 

The Committee did try to solicit comments as widely as possible and 
to familiarize itself with all the pertinent literature. For example, we 
systematically reviewed previous reports and evaluations of change in edu
cation and the effects of research (see Bibliography), undertook a limited 
citation study of the flow of research information (see Appendix A), and 
collected information on the performers of basic research by examining 
current journals, books, and nationally distributed magazines and the re
cipients of research awards. Some of us examined the research cited in 
books that had had national impact on education. 
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The focus of much of our study was on research designed to understand 
the processes of individual learning and human development, the organiza
tion of social institutions, and interpersonal interaction. We reviewed 
only briefly applied research and work that translates basic research into 
educational ma·terials. Our major concern with regard to applied research 
and development was to evaluate its scientific foundation. 

We did not evaluate fundamental research on the subject matter of 
education, such as mathematics and physics. This decision was largely 
due to our limited time and expertise. During a one-day meeting, we did 
consult with a special mathematical and physical sciences panel of the 
Committee, whose members were George Pimentel (University of California 
at Berkeley), Henry Pollak (Bell Laboratories), Frederick Reif (University 
of California at Berkeley), Frank Westheimer (Harvard University), Hassler 
Whitney (Institute for Advanced Study), and Bernard Witkop (National In
stitutes of Health). 

Our evaluation of research policy was focused mainly on the National 
Institute of Education, because of its mandate to improve the scientific 
foundation of education. Our review of the Institute and its programs 
was as comprehensive as we could make it. We examined at length and in 
detail the current spectrum of research support now maintained by the NIE 
and familiarized ourselves with its working structure. We interviewed 
program officials, examined budget documents and actual spending in detail, 
reviewed projects proposed to and supported by the NIE, and investigated 
provisions for maintaining scientific feasibility and quality. In addition, 
we reviewed the funding and management of educationally relevant research 
by the various governmental agencies that now offer such support. Among 
these are the Office of Education and the National Science Foundation. 
(During our deliberations the latter began a new program for research in 
science education.) 

Our task in formulating and writing this report was made lighter than 
it might have been because many individuals helped. First, Philip Jackson, 
one of our own Committee members, deserves thanks. In an essay he wrote 
for the Committee, he captured our conception of the process by which re
search is diffused. A revised version of this essay constitutes Chapter 2 
of this report. 

The Director and Associate Directors of the National Institute of 
Education and several other past and present program officials provided 
much of the assistance we needed. They were both cooperative and sympa
thetic with our requests for information, quick answers to questions, and 
discussion. We especially wish to thank Dr. John Mays, who, as the Science 
Advisor of the NIE, was responsible for transmitting to us the largest por
tion of the information and background materials needed. He was invaluable 
as a source of historical background and citations. 

Many others contributed at various stages of our work. For example, 
our initial search for information on both research and policy was aided 
by the directors of a large number of associations, who announced to edu
cators and researchers our request for suggestions. In response to this 
request, we received over one hundred letters, visits, or calls. In addi
tion, Christopher T. Cross, a knowledgeable staff person from the Congress, 
spoke to our Committee about congressional views. The aforementioned 
panel of mathematical and physical scientists commented on the first draft 
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CHAPTER 1 

INTRODUCTION 

The modern conduct of education--through schools, colleges, training pro
grams, television, publishing companies--touches every one of us in more 
ways, for more hours of the day, and probably with greater effect, than 
ever before. Possibly that is why education is so much in the news and 
is much of what seems to be behind the news. To many people, the quality 
and quantity of education seems connected with their own and their chil
dren's chances for success, important social problems such as unemploy
ment and crime, and the nation's stature. Our social, political, and 
economic ills and expectations transcend education, but the perceived 
importance of "getting an education" to alleviate problems and achieve 
dreams is significant. Nearly all of the government's major social pro
grams have an education component. Therefore, when scientists and schol
ars turned their research toward the understanding of education, people 
hoped for practical improvements in instruction as well as the allevia
tion of apparently related societal problems. The questions sometimes 
raised by these hopes, and nourished by the evidence of moon landings, 
antibiotics, and atomic energy, are how soon and with what effect does 
research on fundamental processes bear practical fruit? These questions 
find pointed expression in the phrase, "That's very interesting, Professor, 
but what's its relevance?" 

This report on fundamental research addresses the issue of relevance 
·by aiming at three questions that we, a committee of scientists and edu
cators, believe are useful for a serious discussion of national research 
policy for education: "What do you mean by relevance?" "What kinds of 
fundamental research have potential relevance?" "How can federal policy 
strengthen fundamental research relevant to education?" 

Our answers to those questions take the following form: first, what 
makes fundamental research relevant is the improved knowledge it gener
ates, which in turn is a condition for more useful views of how education 
takes place, new visions of what is educationally possible, stronger com
mitments by those who educate, and improvements in instruction and educa
tional institutions. Second, the kinds of fundamental research that have 
potential relevance derive from a broad range of inquiry focused on basic 
questions concerning how people mature, learn, and interact and how social 
institutions affect them. Third, federal policy for fundamental research 

1 
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relevant to education should be designed or redesigned to improve the 
quality of work of those who conduct research and their working environ
ment, to enlarge the scope of fundamental inquiry, and to provide adequate 
resources for its development. 

These conclusions derive from our views of research and how it is 
administered. We believe that fundamental research relevant to education 
is basically a development of ideas for explaining how and why education 
occurs across places, time, and groups of people. The quality of this 
development is reflected in the validity of the new concepts and under
standing that gradually diffuse to educators and the public, where it 
stands its ultimate test: the degree to which educators, students, and 
citizens find the new ideas more useful, more sensible, than the old ways 
of thinking. In turn, the quality of fundamental research depends heavily 
on the standards of those engaged in it and on their resources for system
atic observation and careful analysis, building upon the work of others, 
responding to emerging possibilities, and examining the many realms in 
which basic educational processes occur. These resources depend on two 
factors insufficiently represented in the practice of federal policy 
today--commitments to financial support and flexible management that en
courage self-directed fundamental inquiry. 

Definitions 

Defining the subject matter of this report proved to be difficult. The 
colloquial definition of education is imprecise--to some it means schooling, 
and to some it means more than that. Our discussions of fundamental re
search relevant to education hinged on our agreeing on a definition of 
education itself. 

In Western society, the classical definition of education is intel
lectual development, or learning. The Latin origins of the noun, educa
tion, convey the notion of a leading out of ignorance. Plato recommended 
geometry as a course of serious study, not for the practical advantages 
it might afford in battle or everyday life, but rather because "geometry 
will draw the soul towards the truth and create the spirit of philosophy 
and raise up that which is unhappily allowed to fall down ••• " (The 
RepubZia, Book 7). Echoing this attitude over 2,000 years later, John 
Henry Cardinal Newman argued that the advantages of advanced education 
are "in one word, the culture of the intellect" (The Idea of a Univerosity, 
1852). 

While this definition of education is simple, it is not entirely 
consistent with that of many Americans. In the minds of many, education 
means schools, colleges, and other institutions that, in turn, are called 
on to provide many functions other than intellectual development. Thus, 
"education" can be viewed as a means for socializing children, I provid
ing day-care, vocational training, conferring status or credentials, 

1Article 26 of the United Nations Declaration of Human Rights says, 
"Education shall be directed to the • • • strengthening of respect for 
human rights and fundamental freedoms. It shall promote understanding, 
tolerance and friendship among all nations, racial or religious groups, 
and shall further the ••• maintenance of peace" (Dec. 10, 1948). 
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and stimulating national development. When, in a recent survey, parents 
were asked to rank the relative importance of various attributes of their 
children, intellectual curiosity ranked tenth (after characteristics like 
honesty and good manners) and success in school was twelfth. Letters to 
the Committee from researchers and educators also showed a range of ex
pectations for educational institutions. In these letters, 40 percent 
emphasized that learning should be their primary function, but 60 percent 
mentioned training for occupations, good citizenship, mental health, or 
national development. These views suggest that if intellectual develop
ment were the only outcome of schooling, parents would not expect their 
children to spend at least twelve years in school, and the public would 
not spend an average of over $15,000 per child on schooling. More to the 
point, it suggests that our discussion would be too narrow were we to 
focus on intellectual development alone. 

We have decided to use, for the purposes of this report, a two
dimensional definition of education. On one hand, education is personal 
and intellectual development or learning, which may occur either inside 
or outside schools. On the other hand, education is what educational 
institutions do, or are expected to do. It is our belief that fundamental 
research is relevant to education to the extent that it leads to an under
standing of these domains. 

What is fundamental research? The Committee decided, arbitrarily, 
that there was no need to make a distinction between the traditional term 
"pure science," the popular "basic research," and "fundamental" research. 
Basic research need not be equated, as it once was by many, with labora
tory work or research conducted exclusively in academic departments. We 
believe it has come to mean disciplined research to discover general 
principles, but not necessarily by a particular academic or methodologi
cal route. Thus, for example, some of the work of psychologists on 
learning from Sesame Street, conducted on the site where the program was 
developed, is basic research, truly fundamental to understanding how 
children learn. 

Fundamental research in education is disciplined inquiry whose pur
pose is to understand why and how education takes place. These processes 
are the subject matter of the behavioral and social sciences, such as eco
nomics, sociology, political science, psychology, and anthropology, and 
some of the humanities, such as philosophy and history. Our ability to 
comprehend the basic activities of education, to recognize and articulate 
problems, and to suggest ways and means for solving them depends heavily 
on the knowledge developed by these sciences and humanities. 

Objectives 

As a guide to the Committee's work, the National Institute of Education 
(NIE) asked us to consider three questions: 

1. What are the principal lines of research being pursued at the 
present time that are significantly strengthening the scientific founda
tions of education, and what are some of their possible contributions to 
American education? Are there some lines of research that appear particu
larly promising and deserving of higher priority than they are now given? 

2. Are current modes of conduct and support of fundamental research 
relevant to education adequate to ensure its quality and ultimate useful
ness to education? If not, how might they be improved? 
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3. In light of answers to the above, what possible additions to 
or changes in policy relevant to fundamental research, if any, are rec
commended for consideration by the National Council on Educational Research 
or other appropriate bodies? 

We began our examination of these questions by defining, operation
ally, the specific issues we would address and the array of work we would 
evaluate. Three major considerations affected our decisions. First, we 
were asked to prepare a draft of the report in nine months; second, we 
did not wish to repeat what other groups had done recently; and third, we 
wanted to allocate our limited time to those issues we felt were most im
portant and about which we were most knowledgeable. 

The first question asked of the Committee by the Director of the NIE 
received considerable discussion and study. Implicit in the task re
quested--that of identifying lines of fundamental research having potential 
significance for education and describing research deserving of higher 
priority--was the more basic task of articulating how fundamental research 
makes a contribution to education. In short: How does education improve? 
How does one define a "contribution" from research? Our reading of govern
ment documents and reports on education, the testimony of government off i
cials before Congress, and our discussions with congressional staff and 
program officials greatly increased our concern with these questions. We 
finally concluded that the usual evaluation of the impact of fundamental 
research knowledge on education is far too iimited, and deserved our pri
mary attention. 

Education is a human service, a massive one. It does not change by 
leaps and bounds, and even when changes are introduced by design, as in 
a new curriculum, one finds upon analysis that adaptation to the novelty 
takes place through a slow, complex, political process. Since clearly 
defined improvements in education are rare, it is also rare to find a 
direct and simple movement from fundamental research knowledge to educa
tional practice. And yet anyone familiar with schools, school management, 
teacher training, and parent-school relationships knows of the movements 
that have taken place from disciplinary knowledge to public discussion, 
curricula, and teacher beliefs, which ultimately define practice in edu
cation. We found that many reports, program guidelines, and budget docu
ments reflect a far more limited perspective. Presumed in these written 
materials and the words of many government officials who spoke with us 
was the conviction that there must be identifiable change that clearly 
results from a well-defined, once-articulated set of ideas. 

We therefore undertook to examine a subtler and deeper vein of trans
mission from knowledge to education. We belive that educational change 
is slower, more subtle, and more complex than that usually envisioned, and 
that one of the most important influences that fundamental research has on 
education comes through diffusion rather than dissemination. Our concep
tion of this diffusion process is discussed in Chapter 2. 

The consensus we reached as a committee on the contribution of basic 
research to education had considerable impact on a subsequent decision to 
restate the first question directed to us as: How does fundamental re
search contribute to education? It was our judgment that ideas from basic 
research flow gradually, and in complex ways, to the educational community, 
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citizens, parents, and students. These ideas affect not simply educational 
techniques but the way people think about education, the criticisms and en
thusiasms they have regarding it, and the aspirations they hold for them
selves and others. Some of this influence can be foreseen, roughly, in 
fundamental research as it progresses, but much of it cannot. We therefore 
felt it inappropriate to rank specific lines of research that might make a 
contribution to education. Instead, we attempted to delineate, by example, 
fundamental inquiry that has potential usefulness for education. We wished, 
through these examples, to illustrate the variety of methods that can be 
used to address topics and problems relevant to education--the process of 
building the scientific foundation of education--and to demonstrate the 
potential of contemporary basic research. These examples are found in 
Chapter 3. 

We had also a more general task of evaluating the range of basic re
search and the health of work relevant to education. The earlier work of 
individuals and groups aided in this task. One of the most thoughtful 
volumes we read was Researah for Tomorrow's Sahools, edited by Cronbach 
and Suppes. We also read a large number of papers written by working 
groups of researchers who had been sponsored by the NIE. Reports by dis
tinguished groups identified interesting and promising lines of reserach 
in neuropsychology, information processing, cognitive development, social 
development, linquistics, sociology, anthropology, and various kinds of 
learning difficulties. We discovered, in addition, a large number of 
literature reviews in the various disciplines that identified important 
problems on which excellent research was being conducted. Finally, we 
considered a series of other reports, some sponsored by the National Re
search Council, that evaluated and listed promising lines of research. 
(These sources are listed in the bibliography.) Once we were fully aware 
of all this previous work, we concluded that the question of what research, 
in particular, might be usefully supported had already been adequately 
answered, at least for the time being. Promising topics for fundamental 
research have been laid down, if not to the complete satisfaction of all 
the Committee members, then in abundance and with sufficient regard for 
quality and promise. Furthermore, we think that identification of prom
ising research must, as a general practice, be based upon the implicit 
guidance that derives from the system of peer review. 

The second and third questions directed to the Committee by the 
Director of the NIE concerned federal policy, which we were to evaluate 
and about which we were to formulate recommendations. In this effort we 
were guided by two assumptions based upon training and experience. First, 
research is only so "relevant" as its quality allows. If research is not 
of high quality, no amount of apparent pertinence to important educational 
issues in its content, method, or site of study will make it relevant. 
Therefore, research policy must enable the research environment to promote 
quality in the work of researchers whose support derives from the federal 
government. Second, today's research cannot be conducted, on the whole, 
without financial support from the federal government. The problems are 
far too complex and numerous, the facilities required are too expensive, 
and the training needs are too sophisticated. Thus, we examined research 
policy with attention to the adequacy of funding as well as to the quality 
it encouraged. 
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Our evaluation of research policy, described in Chapter 4, provoked 
much discussion and resulted in the recommendations ending the report. 
We hope these recommendations communicate our continuing belief that the 
federal government can and should support the growth of knowledge about 
education that 'We need to alleviate its problems, to build upon its 
strengths, and to shape it for the benefit of future generations. 
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CHAPTER 2: 

FUNDAMENTAL RESEARCH AND EDUCATION 

Ideas about the relationship between fundamental research and education 
are commonly limited by a stereotypic view of what that relationship is. 
The stereotype can be described as a dialogue between a research psycholo
gist, assumed to be a university professor, and a classroom teacher: 
Using the results of research, the professor advises the teacher how to 
teach. That stereotypic view of the connection between research and edu
cation generally assumes that the knowledge of greatest value to educators 
specifies, at least ideally, a set of pedagogical "dos" and "don'ts," and 
that the prime consumer of that knowledge is the classroom teacher. These 
assumptions have been widely held since the development of psychology as 
a science; they were a force in the creation of many schools of education 
and guided early educational research. Their popularity is understandable, 
for given the subject matter of psychology, it seems reasonable to expect 
it to be of direct benefit to persons whose occupational concerns are 
interpersonal. And yet, they are unwise assumptions, for they tend to 
act as a set of blinders, closing off a fuller view of what education can 
gain from research. 

What is needed is a breaking out of the stereotypic view. The results 
of research and the practice of teaching are related in many more ways 
than as a dialogue between a psychologist and a teacher. First, the research 
side of the dialogue includes representatives of all the social and behav
ioral sciences and some of the humanities. Each relates in a fundamental 
way to the complex process of education. Physical and natural scientists 
should also be represented, for they contribute much to what educators 
teach. 

Second, the teacher's side of the dialogue includes administrators, 
school board members, textbook writers, and all kinds of educational 
specialists as well as the state and federal legislators and other policy 
makers whose decisions help.to shape the educational system. The cast 
of educators grows quickly, for the concept of education involves far more 
than schooling, no matter how close the pairing of education and schools 
in everyday thought. Families educate, as do peer groups. Education goes 
on in churches and work places, in libraries and museums, and in front of 
movie and television screens. Any discussion about the relationship 
between fundamental research and education cannot be restricted to what 
goes on in schools and classrooms. It must break out of those boundaries 
if it is to treat the panoply of settings in which people become educated. 

7 
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Having enlarged the cast of characters, however, we are still faced 
with a metaphorical dialogue that does not do justice to the relationship 
between research and educational practice. 

There is no army of educational practitioners expectantly waiting to 
hear what the fundamental researchers have to say, nor is there a corre
sponding group of researchers. The truth is that most practitioners do 
not turn directly to researchers for advice, nor do most researchers 
offer it. The two groups talk more among themselves than they do to each 
other--and so they should if they are to do justice to their respective 
tasks. The metaphor does not jibe with the facts. 

Introducing a third party to the dialogue, whose job it is to facili
tate communication between the first two, might improve the usefulness of 
the metaphor. This group, the "disseminators," would include the popular
izers, the translators, the journalists, and the reporters, who put the 
writings of the fundamental researchers into a form that is useful to 
practitioners. Professors of education who extract practical implications 
from work that appears not to have any may also act as disseminators. 

The introduction of disseminators may add a touch of realism to the 
dialogue, but it does nothing to free us from the limitations of the 
belief that the ultimate contribution of fundamental research, from what
ever source, is to tell the practitioner how to teach. To escape from 
the constraint of that belief, we must turn instead to thoughts about 
thought itself, particularly those of educational practitioners. The 
goal is to find some way of describing in general terms the possible link
ages between research, on one hand, and the practitioner's world, on the 
other. 

Conventionally, we think of practitioners as doers, people who apply 
skills and knowledge to the solution of practical problems. It follows 
from this view that to help practitioners is to influence their way of 
doing, to influence their actions, in the settings in which they work. 
Hence, we come to the conclusion that the results of research (or for that 
matter, any other activity purported to be of value to practitioners), 
leave their traces in some modification of that activity we call "practice." 

This view of the practitioner is too simple. Certainly, practitioners 
have changed and improved what they do as a function of what scholars and 
researchers have said. Sometimes those changes have been dramatic and the 
lines of influence direct. Quite often, however, the shifts in practice 
are caused indirectly--their scholarly roots buried in a tangle of causal 
agents that include public opinion, political expediency, and practical 
necessity. In short, the conventional view of practitioners and how they 
change lacks subtlety. 

The conventional view has another, more important weakness: It 
fails to acknowledge the special perspectives of practitioners. In so 
doing, it obscures what stands to be changed other than the practitioner 
way of doing things. We need a framework within which to discuss the 
approach of practitioners to their profession--their manner of thinking 
about what they do. We find it helpful to discuss the perspectives of 
educational practitioners in terms of four groupings: (1) a view of 
reality, (2) a vision of the achievable, (3) know-how, and (4) a commitment 
to act. Each of these constitutes a region of influence--a set of ideas, 
beliefs, and opinions vulnerable to change. Fundamental research relevant 
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to education is but one set of forces--though an important one, we believe-
contributing to changes in each of these groupings. Even as heuristic 
devices, the four groupings require a much fuller elaboration than can be 
given here, but we present a sketch of their meaning. 

"A view of reality," as the phrase is used here, refers to the edu
cational practitioner's way of seeing the world, together with the language 
used to talk about that world. It also refers to the relative importance 
attached to what is ~een and talked about, the notion of valuing. In the 
most general terms, then, it contains the practitioner's answer to the 
question of what is real and what is important, insofar as that reality 
pertains to educational matters. 

To a large extent, the practitioner's view of reality is conunonsensical 
and shared by us all. All of us, if called upon to describe the contents 
of educational settings, would be quick to identify teachers, students, 
textbooks, and most of the other physical paraphernalia commonly found 
there. We would also claim to see that students differ from one another 
in their psychological makeup, that teachers carry certain responsibilities, 
and that some textbooks are better written than others. Yet even these 
shared perceptions, these conunon facts of life, differ in salience for those 
who are practitioners and those who are not. 

In addition, even more specialized ways of seeing and speaking, which 
educational practitioners do not necessarily share with the rest of us, 
tell us something about how they see the world. Words like overachieve
ment, hyperactivity, cultural deprivation, and reading readiness stand for 
a way of looking at things that sets their users apart from others. 

The manner by which practitioners acquire their view of reality is as 
complicated as the view itself. Part of it doubtlessly derives from the 
conunon events of life, a portion is surely attributable to professional 
training, and another to professional experience. The question of how fun
damental research contributes to this view is in itself worthy of serious 
investigation. For example, one might trace the roots of the remarkable 
change in views of gifted pupils that educators have undergone. Having 
abandoned the widely held misconception of the gifted as socially immature, 
physically weak, and prone to insanity (a view challenged by the research 
of Hollingworth and Terman, for example) practitioners began debating the 
merits of skipping grades, special classes for the gifted and talented, 
and various means of challenging their brighter pupils. Even without such 
an investigation, however, we can readily see that concepts of social 
class, intelligence, bureaucracy, ethnicity, cognition, and others used 
daily by practicing educators had their origin in the work of scholars 
and researchers or have had their meanings modified by that work. 

"A vision of the achievable," as the term implies, refers not to 
what is, but what might be. It encompasses a view of the future, expressed 
in terms of purposes, goals, objectives, or aims. All purposive action 
implies such a vision. A vision of the achievable includes such narrowly 
defined goals as curriculum objectives of the sort found in lesson plans 
and teacher guidebooks, of course, but it also embraces vaguer hopes and 
grander expectations, including aspirations sufficiently broad in scope 
to shape policy and to inspire action. When educators speak of producing 
good citizens or helping to erase social inequities, they are expressing a 
portion of this vision. 

Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319


10 

As is true for the educator's view of reality, the sources of these 
visions of the achievable, large and 'small, are rooted in a causal network 
too complex to unravel completely, yet changes in that vision have occurred 
over time. It is now thought, for example, that far more people of all 
ages and stations in life stand to benefit from formal schooling than was 
thought to be so a generation or two ago. This belief was bolstered by 
fundamental research: "The quality of intelligence can be modified." 
"Our inner-city schools are not 'hopeless'." "The severelv retarded can 
be taught." Fundamental research contributing to these expectations has 
included animal and human studies of deprivation, social psychological 
studies of children's attitudes and self-esteem, family interaction and 
predjudice, and investigations of environmental disadvantages and of child
hood in other countries. 

Work on the remediation of serious physical and psychological handi
caps has inspired, in the last fifty years, an entirely new branc:h of 
educational endeavor and a willingness to spend time on people who in 
earlier generations were neglected. The kinds of research and scholarship 
that have revealed the conditions of the underprivileged in this country 
and throughout the world have served to intensify educational efforts to 
overcome the devastations of cultural and social impoverishment. Each new 
advance in understanding of how the mind works, each contribution to 
thought that serves to deepen the appreciation of social justice, has the 
potential of altering educational vision. 

"Know-how" is an old-fashioned phrase that means craft, technique, 
procedure, plan of action, method. In addition to seeing.the world in a 
certain way and extending that sight into the future in the form of goals 
and objectives, educators must be prepared to act. They must know what 
to do to attain the goals they envision. When people seek to understand 
what fundamental research and scholarship might contribute to the teacher 
or the school administrator, know-how tends to get exclusive attention. 

Educators, however, need more than a set of procedures for carrying out 
their work, crucial though such procedures might be. Traditional concern 
with translating the outcomes of research into a plan for action is not 
so much wrong as excessively narrow. Moreover, the narrowness derives 
from more than the fact that practice per se has been the focus of the 
search for a linkage with the world of scholarship; it also has to do with 
the almost total absorption with the goal of improving practice and dis
covering better techniques. We seldom ask whether educators might now be 
doing as well as can be done in many aspects of their endeavor. We might 
pay more attention to the possibility that educators may deserve and 
benefit greatly from some external confirmation of the appropriateness 
of much that they are now doing. 

For example, there are hundreds of children who are obviously bright 
but are not very good students. Sensitive teachers give these children 
emotional support and encouragement, raising the children's self-esteem. 
Basic research suggests that many of these teachers are doing as well as 
anyone could, given what we know and what we do not yet know. We do know 
that skills mature at different rates: some children will be quick to 
learn addition and slow to ride a bike; others will be slow to learn to 
add but quick to learn to ride. We know that all of these children need 
confidence in themselves and support from adults who expect they will 
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eventually succeed. We do not know why these children differ, and trying 
to "prevent" the differences by tampering with curricula, desks, noise 
levels, and so forth is simply premature. Using what we already know 
about children and their development and building on that knowledge is 
more sensible. · 

So 1ong as we remain fixed on the goal of improvement, we tend to 
overlook the many kinds of support for the efforts of educators that 
knowledge from the social sciences or elsewhere might provide. We tend 
to forget that a firmer rationale for current practices might prove a 
greater boon to the vitality of educational efforts than would an entire 
compilation of suggestions about how to improve this or that pedagogical 
technique. 

Finally, the educational practitioner, by definition, is not simply 
a person who knows how to do something--teach a class, run a school, plan 
a curriculum, design a test, or what have you--but is also a willing actor 
who practices with some degree of enthusiasm. The willingness of practi
tioners to continue their work, which we are calling a "commitment to 
act," can be strengthened or weakened by a vast number of considerations, 
ranging from such mundane matters as salary and working conditions to 
those principles that can add a sense of vocation, a calling, to work. 
That sense of calling makes of the practitioner, not simply a person per
forming a task, but also a person of principle. 

It is difficult to speak of the commitment to act without leaving 
the impression that all educational action is inspired by noble thoughts. 
Such an idealized image is of course false. Yet we also know, or at least 
suspect, that if all such thoughts were absent, if the practice of educa
tion were motivated by nothing more than the need to make a living, the 
enterprise itself would falter. It is imperative, therefore, to under
stand how to sustain this sense of mission in practitioners. 

Is it not possible that fundamental research may in some fashion con
tribute to practitioners' commitment to act? Certainly we can imagine 
educators thinking about what they read and how it relates to their work. 
Such an attitude of seriousness in reaching out for deepened understanding 
is itself an expression of the practitioner's commitment to act. A person's 
seriousness feeds upon the seriousness of others, and sound scholarship 
provides a rich resource. 

Thus, one way of describing the manifold connections between fundamen
tal research and the practice of education is to establish the potential 
of such research to alter practitioners' views of reality, to change their 
conceptions of what is educationally possible, to of fer them better ways 
of working as well as an improved rationale for their actions, and to 
deepen their commitment to their work. Though admittedly incomplete, this 
conception of how research might have an impact on education is offered 
as a substitute for the conventional stereotype of omniscient scientists 
telling teachers how to teach. 

How do we know that fundamental research does indeed influence edu
cators in the ways we suggested it may? The usual reply to such a query, 
even when limited to the traditional link between research and practice, 
is to select dramatic examples that will overcome the critic's doubts. 
Typically, a search turns up the names of past greats, such as Freud, 
Dewey, and Thorndike, or outstanding contemporaries, such as Skinner, 
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Piaget, and Mead, whose ideas have obviously left their mark on both 
thought and practice in education. The work of these people is surely 
concrete evidence that fundamental research makes an important difference 
in educational affairs. Educators, parents, government officials, and 
other people throughout the world see reality differently and talk about 
it differently as a result of what these few people have written and said. 
Educational goals and practices have clearly been modified as a result of 
their seminal ideas. It is even possible to gather testimony that would 
show that the educator's commitment to act has in many instances been 
strengthened by the insights of these scholars. 

Offering such examples as evidence of the importance of research, 
however, neglects the vast bulk of scholarship (and, therefore, the great 
majority of scholars) in favor of a few of its stars. So constrained, we 
limit the search for effects that, as it were, have surnames attached to 
them. In doing so, we ignore many ideas that have profoundly affected 
educational practice; because they have come form so many different sources 
and have been reinforced by the writing of so many different scholars, 
they have become, in effect, anonymous. 

Consider, for example, research on reading. The sources of signifi
cant contributions to this research include major universities and research 
institutes on three continents--North America, Asia, and Europe. This 
international community of scholars has begun to understand why learning 
to speak is so easy but learning to read, for many, is so difficult. They 
have learned, for instance, that being able to hear, segment, and repeat 
phrases, words, and phonemes found in the flow of speech is one important 
precondition for learning to read; and that "segmentation" can be taught 
to those to whom the skill comes slowly. This work cannot be sunnnarized 
by pointing to one or two great people but must be characterized as a 
cumulative flow of ideas from many sources that have outlined what can 
be done to improve a child's readiness to read. 

If we focus in particular on an individual's contribution to education, 
it is easy to neglect the work of many people to bring that contribution 
into practice over the years. For instance, we are indebted to Jean Piaget 
for the concept of sensorimotor intelligence in infants; his work forty 
years ago changed the view of infant behavior from one of helpless, reflex
ive activity to one of intense interaction with the environment, undergoing 
systematic changes. Piaget's descriptions of infant development stimulated 
,an enormous amount of research (particularly during the 1960s) on inf ant 
behavior: how well they can discriminate a wide variety of stimuli, learn 
complex associations, and, in a sense, control their social environment 
by eliciting stimulation from parents. Myths about what babies could not 
do collapsed as scientists, with new or improved techniques, demonstrated 
what they could do. This research had tremendous implications for the 
appreciation of both nature and nurture in the development of the human 
infant, for knowledge about individual differences, and for the capacity 
to help children who do not develop normally or who are "at risk." The 
realization of the infant's rich behavioral repertoire has led today to a 
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whole new field of endeavor, aimed at identifying the infant-environment 
combinations that will elicit, maintain, and maximize developmental 
potential. 2 

The influence of fundamental research, therefore, is far more signifi
cant than a set of biographical examples indicates. Scholarship in general 
enters the minds and colors the actions of educators through a series of 
filters that are as yet poorly understood. What is needed is some way of 
describing this filtering process (see inset p. 14, for example). 

A beginning approach to that wider view, but one that still keeps us 
too closely attached to the contributions of individuals, is to examine 
the bibliographic sources used by educational writers. For example, a 
review of the references cited in Charles Silberman's Crisis in the 
Cla.ssroom (1971), surely one of the most widely read educational books of 
this decade, reveals not simply the names of the six scholars we have 
mentioned, but literally dozens of others, including economists, anthro
pologists, sociologists, historians, philosophers, literary and social 
critics, jurists, and even a political leader or two. 

Or consider another influential book of the late 1960s, Rosenthal 
and Jacobson's Pygmalion in the Classroom. Among approximately 230 ref
erences, one finds not only the psychologists, who might be expected to 
be referenced in a work that is largely psychological in character, but 
also scores of others from related disciplines. In a volume as exclusively 
educational as a recent Yearbook of the National Society for the study of 
Education, entitled The Curriaulum: Retrospect and Prospect, the index 
is dominated by reference to educational writers, as one might expect, 
yet we also find there some interesting surprises: names like Niels Bohr, 
Kenneth Boulding, Sir Kenneth Clark, Edward Hall, David Hume, and C. Wright 
Mills. 

An examination of references in the periodicals of education shows a 
similar diversity of sources. Our own limited review, described in 
Appendix A, indicates that the journals of education draw heavily on fun
damental research. The educational magazines, written for the practitioner, 
also cite basic research. In fact, among the top twenty periodicals ref
erenced in educational periodicals, approximately half are basic research 
journals representing an array of disciplines: psychology, sociology, 
economics, statistics, linguistics, political science, and anthropology. 

Now it is a large step and a dangerous one to move from even a brief 
examination of bibliographic citations to the conclusion that the works 
cited have had a real influence in the field of education. The majority 
of such attempts to trace the impact of research fail to prove whether 
(or to what good) research influences practice and indicate only where 
research may have had impact. 3 For example, one finds in the writings of 

2For more detailed analyses of the research described in the previous para
graphs, see Gibson and Levin (1975) on reading and Horowitz and Dunn (1976) 
on infant development. In the United States, most of this work has been 
supported by the National Institutes of Health, the National Science Foun
dation, and the National Institute of Mental Health. The Office of Educa
tion has sponsored research on reading, as has, more recently, the National 
Institute of Education. 
3For a major review and discussion, see Clifford (1973). 
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nlE FILTERING OF IDEAS FRCJ! FUNDAMENTAL RESEARCH 

CITATIONS FROM "DR. SPOCK" - 1946 

"294. Cruvin1 for sw ... :etD iD ,)[ten cu"'scJ btt parentn • Dr. DWra Davis 

in her experiments in lettir.:.1 .::hildren ehoose their oom diets fro!'I a /Jariety 

of natural foods fui,md that in the long run tbey only !.Xlntcd a 1•c.isonablt1 

amount of the slJcetel' foods !Spock, 1946, pp. 242)." 

Spock is referring to Davis, C. M., Self-selection of diet by newly weaned infants. 
American Journal of Diseases in Children, 1928, 36, 651-679. 

"289. Balkiness beween tw and three . • The 1-year-old contradfots his 

mother. The 2 1/2-,iear~olJ eut!n aontradfots himself. (Gesell and Ilg bring 

this owt alearly in Infant and Child in the Culture of Today (Spock, 1946, 
pp. 285) ... 

Reference is to ~esell, A. & Ilg, F. L. (1943) New York: Harper and Brothers. 

"JJ6. Demoaraay builds dis,•iplin.? . .• Aetual experiments have shwn that 

ahi ldren .n. th a teaaher !Jho tel ls them !Jhat to do at every step of the wy 

will do a good job while she is in the room. But when she goes out, a lat 

of them stop working • .•• These experiments showed that ahildren who have 

lie lped ahoose and plan thei,. c"1n work, p.nd haue ao-operated with eaah other 

in aarrying it owt, will aaecmplish almust as m1.c•h when the teaaher is oi,,t 

of the roon as in ... (Spock, 1946, pp. 330)." 

Spock is referring to research conducted in Kurt Levin's laboratory. (See 
Lippitt, R. (1940) An experimental study of the effect of democratic and 
authoritarian group atmospheres. Univ. of Iowa Studies of Child Welfare 
16:43-195; Lippitt, R. and White, R. (1943) The "social climate" of children's 
groups. ln R. G. Barker, 1. Kounin, and H. Wright, Eds., Child Behavior and 
Development. New York: McGraw Hill, pp. 485-508). 

CITATIONS FROM "DR. SPOCK" - 1968 

"91. What regularity and fle.ribility are all abowt .•• During the first 

half of this aentury in this aowntry, babies were usually kept on very 

striat, regular sahedules. . •• It took many more years before doators 

dared to begin experimenting .n.th fle.rible sehedules. • . The first experi

ments were aarried out by Dr. Preston Malendon and Mrs. Franaes P. Simsarian, 

a psyahologist and a new mother, with Mrs. Simsarian's new baby . .•. They 

aalled this an experiment in "self-demand" feeding. This term has beaome 

well knot.In • ••• Since that experiment led the way, in 1942, there has been 

a general relazation in infant feeding schedules, which has had a wholesome 

effect on babies and parents (Spock, 1968, pp. 60-61)." 

"462. The aontrol of aggression • nowadays I'd give a mother mueh more 

enaouragement in her inclination to guide her son a<Jay from violence. A 

nl4Plber of occurrenaes haue convinaed me of the importance of this • . 

Watching violenae can lower a child's standard of behavior. Reaent 

psychological experiments hive she.Jn that watahing brutality stimulates at 

least alight cruelty in adults, too (Spock, 1968, pp. 313-314)." 

nie experiments to which Spock refers are described in Berkowitz, L. (1962) 
Aggression. New York: McGraw Hill. 

".SB5. Jdc,,tity. A central problem for the adolesePnt and the young adult 

ia to find out what kind of person he is going to be, doing what lJork, 

liaintJ by what principles. It's partly a aonsaious but even more an uncon

scious process. Erik Erikson has aalled this the identity crisis and 

exemplified it in hia biography of Martin Luther (Spock, 1968, pp. 421)." 

See Erikson, E. (1958) Young Man Luther, New York: Norton. 
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ADVICE PROK "DR. SPOCK" - 1946 

"J41. The eztra briaht child . . . 'l'hie brings up the question of teaching 

a bright ohi.Ld to Nad and figuN at home before he starts first grads. It 

oftBn does ham, and it neve helps. It L1ill only put him out of step L1ith 

tits othsr childrtPI, and may make it more difficult for him to catch onto 

the school 'e eyetflll of teaching these subjects • • • (Spock, 1946, p. 334)." 

AND Ill 1968 

"6?0. 'l'he e.rtra bright child • . • That brings up the question of teaching 

a bright child to read and figure at home before he starts firet grads. A 

paNnt may BtZlJ that the child ie asking questions . ••. Thill ill ti..e to a 

d.gNe IAth some ohildrtPI, and theN iB no hann in oaeually anewsring their 

questions (Spock, 1968, p. 406)." 

The reaearch which had moat effect on changing conceptiona of gifted children 
waa probably the .. rly work of Leta Hollingworth a'!'i Lewia Terman. (Firat 
publications! Hollingworth, L. s. (1926) Gifted Children, Their llature and 
Nurture. New York: World Book Co.; Terman, L. K. et al. (1926) Mental and 
'PiiiBicil Traits of a Thousand Gifted Children. Stanford, Calif.: Stanford 
U. Preaa.) In addition, sociologists such as Robert Bavighurst (1961) Condi
tions productive of superior children. Teachers College Record 62:524-531, 
in -pping out the relationships between aocial claas and achiev-nt, stimu
lated ideas about how parental behavior in the home influenced children's 
achievement. The work of psychologists such as David McClelland and his col
league& (e.g., McClelland, D. c., Atkinaon, J,, Clark, R. and Lovell, E. (1953) 
The Achievement Motive. New York: Appleton-Century-Crofts.) indicated also 
tbs importance of .. rly training in the home. Finally, animal and human 
rea .. rch on curioaity (e.g., Barlow B. r. (1953) Mice, monkeya, men and motivea. 
Psychological Review 60:23-32) and on stimulation (e.g., Levine, S. (1960) 
Stimulation in infancy. Scientific American 202:80-86) were influential in 
provoking and reinforcing ideas about the iJlportance of stiaulation and chal
lenge in children's development. 

IN 1946 

"J4J. Poor reading because of left-right confusion . . . a cel'tain numbel' 

of childl'IPI, pal'ticulal'ly boys .•• begin to be confused between 'dog' and 

'god' . .•• 'l'hie difficulty occurs moN c°"""'nly in the child Llho is 

neithel' strongly right- Ol' left-handed, or Llho has been changed from left 

to right by training .•• (Spock, 1968, p. 406). 

MID IN 1968 

"6?2. Poor l'eading beaause of eloLI development of memory. 'l'o you and me 

the LIOl'd 'dog' looks Mtirely different from the LIOl'k 'god' • ••• But theN 

are about 10S of children--moet of them boye--r.1ho have more than average 

difficulty Pecogniaing and mmembering the appearance of LIOrde • ••• They 

Med to be Nassured by parents and teachers that this is a special metnOl'ff 

1>l'Oblern ... that they LliZZ learn to Pead and Llrite and spell as soon 

as they aN able (Spock, 1968, pp. 408-409)." 

The notion that reading and other acadl!llic difficulties are primarily a matter 
of "normal" develor-ntal lags (and spurta) was influenced heavily by research 
indicating the low correlation between tested IQ• of very young children and 
of 18-year-olds--that is, the findings that intervention may not be necessary 
to counteract alownesa in an academic akill (e.g., Bunt, J. KcV. (1964) How 
children develop intellectually. Children 11:83-91). Another influence from 
reaearch on ideaa about reading was due to the shift in attention froa the role 
of response-learning to that of perception and sensation in intellectual devel
opment. (See, for example, Dennis, W., and Dennis, K. G. (1940) The effect of 
crawling practice upon the onset of walking on Hopi children. Journal of Genetic 
Paxcholo&Y 56.) Studies of cultural deprivation and of self-esteem influenced 
the growing conviction that a child's self-confidence is crucial for academic 
success (e.g., Lewis, O. (1961) The Children of Sanchez. New York: Random 
Bouse). 
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educators throughout the twentieth century references to fundamental 
research used to bolster the movement to gear texts and curricula to 
student abilities. The beginnings of that movement, however, antedated 
the scientific research, and it was surely given impetus by such social 
phenomena as the increasing sophistication of teachers, whose average 
years of schooling advanced from twelve in 1900 to about seventeen in 
1970. Nonetheless, large bodies of research show remarkably close ties 
with changes in practice. These changes--the assignment of different text
books to pupils at different grade levels, the placement of children within 
classes in different reading groups, and the abandonment of useless, boring, 
and difficult tasks, on which a large proportion of students invariably 
f ailed--all required a new way of thinking about children. Fundamental 
inquiry has supported, even provoked, these intellectual revolutions. 

We might ask at this point, if so many already contribute to educa
tional inquiry, why make a special effort to encourage others? Furthermore, 
if the dynamics of influence are actually opaque and mysterious, does not 
supporting fundamental research in the hope of a salutary effect on edu
cational practice or practitioners become a very risky business indeed? 
Finally, if educators truly feed on such intellectual resources, how is 
it that in their actions they falter so? If so much knowledge is avail
able, why do we continue to hear of falling test scores, vandalism in 
classrooms, poor readers, and college graduades who can barely write gram
matical sentences? These are tough questions. They require much fuller 
answers than can be given here, but we can point toward the directions in 
which those answers may lie. 

The openness of the model of influence being proposed here, together 
with the vagueness of its operation, is troublesome. It allows ideas from 
almost anywhere to insinuate their way into the consciousness of educators 
and there to influence how they look at the world and act upon it. Such 
a model suggests that educators already have more than enough ideas. 

Of course, there is always a shortage of good ideas, and always room 
for new knowledge. But this statement alone is unsatisfying, for it does 
not tell us what "good" means within the present context and does not con
tain any hint of what new knowledge should be pursued within the many 
intellectual domains open to exploration. Ideas that are good in the 
sense of the word used here are those buttressed by rational and empirical 
arguments, which are the kinds of arguments offered by scientific research 
and disciplined scholarship. Some knowledge, on the face of it, is closely 
related to the substantive concerns of educators, some more distantly so. 
Within broad limits, it is the former to which we would give preference 
in seeking support for new endeavors. 

These considerations lie behind the contention that serious thinkers 
in the social and behavioral sciences and the humanities such as philosophy 
or history are likely to affect the collective consciousness of educators. 
Their task is to understand better how, where, and why people learn and 
mature. The history of science suggests that we should hesitate to predict 
the impact of new knowledge, but research on the brain will surely turn up 
insights that find their way by some circuitous route into the thinking 
patterns of educators, and research into the origins and maintenance of 
social class structure is likely to do so. The pursuit of both efforts 
entails some risk, to be sure. There is obviously no guarantee that any 
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research, fundamental or applied, will have beneficial consequences for 
educational practitioners. This does not mean, however, that it is abso
lutely impossible to predict which are likely to yield such results or to 
judge which have yielded results. In the end, we can judge by the evidence 
of use--whether- the old idea, like the kerosene lamp, is discarded because 
the new idea, like the electric light, is more useful, sensible, and effi
cient. 

The problems that continue to plague educational efforts, and schools 
in particular, are indeed an embarrassment, especially so in the light of 
all that has been written and said to aid the process of education. Why 
have we not yet learned how to eliminate reading problems? Why is learn
ing how to write correct English still such a mystery for so many? 

There is an easy answer to such questions, but it is not very satis
fying: human beings are complex creatures, far more complex than the most 
complicated machine that they themselves have ever built. Small wonder, 
therefore, that we have only begun to probe the mysteries that contain the 
answers to educational strivings. Such a reply is undeniable but very 
frustrating, for it implies that we shall be saddled with the same problems 
for a long time to come. Yet it is also possible, if we look back, to gain 
some solace from the genuine progress that has been made. 

The glacial advance of human understanding is a topic about which 
volumes have been written. More are clearly needed, for as yet we perceive 
the signs of social growth only dimly. Indeed, there are some who would 
claim· that we commonly misperceive those signs, mistaking novelty for im
provement, retrogression for advance. In education, it is especially easy, 
given the vexing problems that remain, to lose sight of the slow advance, 
easier still to mistake change of any kind for progress. Yet it is impor
tant that we remind ourselves from time to time of how far we have come. 

We see first, even without a statistical gauge, that more people are 
attending school today than ever before in the history of mankind. More
over, the fullness of that experience for the average person, the portion 
of his or her life and the amount of time and energy invested in the pro
cess, is also greater than ever before. We can also see that the quality 
of education as a human experience has undergone marked improvement over 
the years, not only between some distant historical point and now, but 
also within the lifetime of most adults. The curriculum of schools and 
colleges, for instance, has never been more varied in scope and variety. 
High school students are learning now what was once thought to be college
level material, and elementary students are acquiring skills that used to 
be taught in high school. While some might argue that it has become too 
ambitious and that we should not be trying to teach so much to so many, 
there is no doubt that the varied fare that schools offer today is an 
advance over the three Rs of our grandparents' day. 

Consider also the instructional materials used in the service of 
today's enriched curriculum--textbooks, workbooks, films, tape cassettes, 
TV programs--all designed to enhance the attractiveness and efficiency of 
the learning experience. Again, it is possible to dismiss some of these 
new resources as mere gadgetry, but even the most nostalgic critic would 
have to admit that we have come a long way from the days when lessons were 
taught by word of mouth and recitation books. 
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And what of the classroom? Going forever, we would hope, are the 
hickory stick and the dunce's cap. Fast disappearing, too, are other 
forms of discipline that thousands of pupils have suffered in the past-
rapped knuckles, standing in corners, sentences copied as punishment, and 
demerits for whispering in class. Also gone or going is excessive reliance 
on rote memorization, the parroting of answers to questions that were only 
partially understood, and the soporific boredom of the recitation method. 
The treatment of pupils has clearly become more humane over the years. 

The gradual elimination of cruelty from classrooms is only one of 
several advances in pedagogical practice. There is also an increased ten
dency to treat each learner with greater dignity, to perceive each student 
as an individual, to shape an educational program in response to that per
ception, and to afford each person a wider range of choices and encourage 
active participation in the learning process. 

Certainly, the Progressives, Dewey among them, had a hand ia this 
development, but a fuller historical understanding reveals deeper roots to 
all of these ideas. Dewey's notions and those of his followers took hold, 
not because he had stumbled upon something new, but because he articulated 
what the human mind in a large part of the world was in the act of discover
ing--an evolving appreciation of human potential and its release through 
the application of reason under conditions of increased freedom. That dis
covery has taken a long time--and we are still at it. Systematic, disci
plined inquiry, which is but another way of saying fundamental research, 
can help to push it along. 
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CHAPTER 3 

FUNDAMENTAL RESEARCH TOPICS RELEVANT TO EDUCATION 

"Any basic science has an inner logic of its own, which for con
siderable periods of time, guides inquiry, defines problems, and 
discloses opportunities. This inner logic does not imply irrele
vance to the practical world; it may however, imply patience in 
allowing the science to unravel its internal puzzles without 
demanding that relevance always be instant or direct." 

That statement (National Research Council 1969) about the connection be
tween research and the practical world was written eight years ago by 
another committee not unlike this one. It bears repeating, because some
times fundamental inquiry and human affairs seem to be at odds--one pre
occupied with dull facts and abstruse theories, the other caught up with 
today's crises. 

This divergence is more apparent than real. True, it is dangerous to 
make open-ended promises that a line of fundamental research will solve one 
of those worldly crises. Too many ideas that look good in the beginning 
must be discarded in light of new evidence, and too many problems are more 
complex, or even of a different nature, than originally thought. In edu
cation, the character and priority of problems, and the goals their solu
tions assume, often undergo lengthy public debate. Yet it is, after all, 
the real world that scientists and scholars seek to understand. Recent 
work suggests that in the long run their curiosity has yielded important 
applications, even when the object of their inquiry had no resemblance to 
its eventual utility (Comroe and Dripps 1976). 

This chapter is an attempt to illustrate the character of fundamental 
research that in our opinion is or will be relevant to the conduct of 
education. We have chosen examples of fundamental research that, in our 
judgment, are of good quality and speak to the needs of education. We 
have not sought to represent all fields, nor have we searched for the 
most important issues facing the educational community. Rather, we have 
tried to indicate where research might reveal general principles and broad 
understanding of basic educational processes, which hold the promise of 
relevance. 

We begin each of the eight examples by posing an educational goal 
that many people consider desirable. We then list some of the public 
issues that describe or reflect the apparent problems in moving more 
effectively toward the goal. Finally, we describe some fundamental re
search that we believe may provide a better understanding of the problems 
and a means of approaching these goals. 

19 
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Each of the examples except the first describes contemporary fundamen
tal research. (When research is not available, we have made some guesses as 
to what it would be like.) We have reserved the first example, however, for 
a brief discussion of research and scholarship from the past to illustrate 
the historical ·complexity, breadth, and erratic advance of fundamental inquiry. 

EXAMPLE 1: UNDERSTANDING COGNITIVE DEVELOPMENT 

Educational Goal 

An end product of education should be people who think for themselves and 
can learn on their own. They should be able, for example, to critically 
evaluate information presented to them and to seek out new information 
when their own is incomplete. 

Public Issues 

For at least a century, many people have believed that in moving toward 
this goal, educators should encourage and stimulate the natural human 
interest in learning and should build on the natural development of the 
human ability to learn, to think, and to create. Some people have always 
emerged from schooling with enthusiasm for learning and the ability to 
judge, to think critically, and to be creative. Nevertheless, satisfac
tion with these successes has been tempered by dissatisfaction with edu
cational practices that fail to capitalize on or adapt to actual human 
characteristics, especially as they develop. In 1867, the author of a 
book for teachers (quoted in Schwebel and Raph 1973, p. 3) argued: 

For many years there has been a growing conviction in the 
minds of the thinking men of this country that our methods 
of primary instruction are very defective because they are 
not properly adapted either to the mental, moral or physical 
conditions of childhood. But little reference has hitherto 
been had to any natural order or development of the faculties 
or to the many peculiar characteristics of children. 

Research Issues from the Past to the Present 

If one looks back, it is clear that research and scholarship have been suc
cessful in delineating a "natural order of development of the faculties." 
Studies of child development, such as the remarkable body of research and 
theory stimulated by Jean Piaget, have considerable advanced understanding 
of the special ways that young children understand their experiences, the 
sources of error and misunderstanding that crop up in their thinking, and 
the stages and sequences in the growth of the mind. This work has had a 
pronounced effect on the conduct of education, especially in the elementary 
school. Its volume precludes a full description here, but we can typify 
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the kinds of communication that have existed--and still exist--between the 
worlds of fundamental research and education. 

Teachers are being taught broad principles of cognitive 
development. In general, current textbooks of child develop
ment and educational psychology used in teacher training now 
present an abbreviated version of what is known about natural 
cognitive development. Piaget's writings are voluminous and 
subtle, and publications of empirical research are highly 
technical. However, sunmaries of cognitive development 
theory for teachers (see Furth 1970, Belmore 1970, Wadsworth 
1971, Schwebel and Raph 1973) exist as well as books that 
draw more broadly from developmental psychology, by such 
theorists as Vygotsky and Bruner (see Landsdown et al. 1971). 

NebJ school cUITicuZa are being designed using the findings 
of develo'[JlTlental psychology. Over the last ten years, a 
variety of curricula have been based on notions of cogni
tive process, concept, and inquiry drawn from developmental 
psychology. The name of Piaget has become an accepted word 
in educational parlance, and the frequent invocations of 
his name may of ten be as superficial and as empty as the 
appeal to John Dewey's name once came to be. Nevertheless, 
a number of new school curricula do appear to rest on a deep 
and considered use of the fundamental work. These range 
from curricula for preschools to upper-level curricula in 
science and mathematics (see Lavatelli 1970, Brearly 1970, 
Sonquist et al. 1970, National Council of Teachers of Mathe
matics 1971, Karplus 1964). 

Tests and diagnostic systems are being developed to e:r:plore 
how children think and see their world. At the heart of the 
new approaches to cognitive development is the assumption 
that children do not learn primarily by acquiring facts, 
skills, or behaviors (White and Siegel 1976). Children's 
thought passes through successive states or stages accord
ing to an orderly but complex process of maturation. This 
view of learning dictates a radically different approach 
to the assessment of children's abilities or achievements. 
Traditional assessment techniques are designed to sample 
attained skills or abilities; some researchers have tried 
to create newer assessment techniques intended to analyze 
the components and organization of a child's thinking (see 
Fogelman 1972, Tuddenham 1970, Pinard and Laurendeau 1964). 

Roots of Contemporary Thinking. The fundamental research that has 
led to the modern understanding of cognitive development has historical 
roots of considerable complexity. Present-day scientific arguments 
about patterns of cognitive development rise from a research tradition 
existing for nearly 100 years and, if one looks at anticipations in 
philosophical thinking, still longer. Although modern theories address 
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psychological questions, their form depends on earlier work in biology, 
philosophy, comparative linguistics, psychiatry, and mathematics as well as 
psychology. These heterogeneous sources are as necessary to the full arti
culation of the theories today as they were in the past. The history of 
fundamental inquiry into cognitive development is far too large a topic for 
this forum; we can, however, provide an outline that suggests the depth and 
breadth of its intellectual ancestry. 

One of the most conspicuous and well-known arguments of contemporary 
cognitive development theories is that children's thinking shows progres
sive reorganizations with age, so that thought has identifiable "stages." 
Piaget has argued that from birth to two years of age, infants show an 
early kind of understanding of the world that he calls "sensorimotor intel
ligence"; from two to seven years of age, they show predominantly "figura
tive thought"; from seven to eleven, they show an early form of symbolic 
reasoning called "concrete operational thought"; from eleven onward a more 
abstract reasoning called "formal operational thought." Stages that are 
roughly congruent have been proposed by such major theorists as Heinz 
Werner, L. S. Vygotsky, and Jerome Bruner. 

These stage postulations rest in part on the findings of research with 
children, studies of their patterns of adaptation, their responses to ques
tions, and their ability to solve problems. They rest also on evolutionary 
analyses of the brain and mind and philosophical analyses of epistemology. 
In fact, early theories of stages in the growth of thought arose well 
before there was any organized scientific movement directed toward the 
study of children's behavior and thinking. They appear to have relied on 
casual observations of children supplemented by a wide body of information 
on the organization of the mind and the nervous system. 

One of the first extended accounts of stages in children's thinking is 
found in George John Romanes's Mental Evolution in Man, published in 1889. 
Romanes was an evolutionist, and in this book and others he was seeking to 
connect human mental life to the kinds of mental life found in the animal 
kingdom. At the same time that he was concerned about establishing congru
ences between people and animals, he attempted to establish specific differ
ences. He argued that very young children share with animals a primitive 
kind of mental life that he called "receptual ideation," which is a kind of 
wisdom of action and is thus not unlike Piaget's "sensorimotor intelligence" 
or Bruner's "enactive representation." Romanes proposed that, in humans, 
cognitive development occurs as children become progressively able to sym
bolize or represent to themselves their own knowledge. Thus, in children, 
receptual ideation serves as a platform upon which is first erected "pre
conceptual ideation." Romanes's theory of the cognitive development of chil
dren did not receive much attention at the time it was offered. He placed 
heavy reliance upon casual and anecdotal accounts of the behavior of animals 
and children, casual cross-cultural material, and inferences from comparative 
philology. Yet his work stimulated a demand for more systematic and scien
tific data. In retrospect, his speculative postulations deserve some respect~ 
He had sketched out a developmental, stagelike progression of human mental 
life that in form and substance was a clear anticipation of present-day theories. 

In the 1890s, Ivan Sechenov of Russia published a parallel.theory of men
tal development in children that he called "The Elements of Thought." Sechenev 
was a physiologist and a historically important proponent of a reflexological 
view of brain function--the notion that the human brain and thus human thought 
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are determined by a nested, hierarchical system of reflexes. He sought in 
this brief volume to synthesize the findings of his physiological analysis 
with Herbert Spencer's evolutionary philosophy. He elaborated an argument 
of stages in children's thinking and knowledge that held that they first 
form "automatic· sensory thinking," then "concrete object thinking," and 
finally "abstract thinking." There is in this volume not even the casual 
and anecdotal appeal to empirical data about children offered by Romanes. 
Nevertheless, Sechenov's speculative argument anticipates in important 
respects contemporary theories of stages in cognitive development. 

These early theoretical fragments are noteworthy because they illus
trate an important characteristic of contemporary analyses of children's 
cognitive development. Such analyses depend to an important extent on 
exploration of brain function and social and cross-cultural differences 
in thinking as well as on linguistic and philosophical analyses. If the 
significant factual details and propositions of such theories depend on 
systematic and careful study of children, their bases are a very broad 
range of inquiry. 

Through the twentieth century, an important, growing science of psy
chology served to enlarge and articulate the brief theoretical sketches of 
the late nineteenth century. In addition to Romanes and Sechenov, James 
Mark Baldwin and Sigmund Freud put forth early speculative accounts of the 
stages of children's thought. Baldwin ultimately embodied his analysis in 
an extended philosophical analysis of human epistemology (Baldwin 1906-
1915). Freud put forth his stages as part of his psychiatric theory of 
the origins of human mental disturbances. Both were evolutionary stage 
theories of mind, and both had direct influence upon Piaget (who in his 
early years undertook systematic training in biology, psychology, philo
sophy, and psychoanalysis). 

The influence of theoretical writings about cognitive development 
burst onto education in the late 1950s and early 1960s. Their impact was 
so sudden and so large that some have tended to view the research develop
ments as a breakthrough, the product of the genius of Piaget plus the 
brilliance of a few other exceptional people. With all due credit to the 
irreplaceable role of those exceptional individuals, their work may reason
ably be regarded as a harvesting. As we have seen, the evolutionary, 
staged, developmental view of the mind was established by 1900. What hap
pened in the decades from then until now? An enormous amount of "normal 
science" and theory was compiled in the contributory scientific disciplines: 

Voluminous studies were undertaken to explore all aspects of 
children's development. Data were compiled on physical 
growth, perceptual development, learning, problem solving, 
language development, individual differences, influences of 
social class and culture, peer interaction, physical patho
logy, psychopathology, etc. (see Mussen 1970, Woman 1972). 

From biology came extensive analyses of evolutionary mecha
nisms, including fundamental recon&iderations of evolutionary 
theory (see Mayr 1963, Waddington 1957). 

The casual and anecdotal accounts of animal behavior of the 
late 1890s were supplanted by large literatures composed of 
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careful, detailed studies of animals in the laboratory and 
their natural habitats. The research and theory character
istic of modern learning theory, ethology, and sociobiology 
were elaborated (see Hilgard and Bower 1975, Wilson 1975). 

Explorations of the brain and nervous system provided a grow
ing picture of the information-processing and cybernetic 
mechanisms characteristic uf the human's registration of 
experience. Perception, memory, attention, learning, and 
emotion came to be more and more clearly understood in neuro
scientific terms (see Rosenzweig and Bennett 1976, Quarton 
et al. 1967, Ashby 1960, Arbib 1972). 

Cross-cultural studies provided a broad picture of children's 
socialization as well as a heightened understanding of the 
differences that occur when children are reared in societies 
with and without schools. Sociological studies provided both 
data and theoretical frameworks with which to understand 
socialization of children through families and schools (see 
LeVine 1970, Whiting and Whiting 1975, Cole and Scribner 1974, 
Goslin and Glass 1968, Richards 1974). 

Current Issues. The major difference between the developmental the
ories of the late 1890s and those of the present is that the latter are 
based on the growth of supportive knowledge bases. Today there are more 
data than ever before about children and the problems raised when one 
attempts to understand how all human beings learn. A glance at the writ
ings of contemporary developmental psychologists will show how broadly 
they make use of outlying knowledge bases--not only the work indicated 
above, but also work in history, mathematics, philosophy, and the humani
ties. With the diffusion of knowledge across disciplines and the careful 
study of children, it has become possible to offer the complex theories 
of child development that now form a basis for educational use. 

The theory of cognitive development now used in education is for the 
most part a rather early formulation of Piaget's system; his theory has 
been "frozen" for better public discussion just as, today, most public 
discussions of Freudian theory appeal to the earliest statement of his 
system and do not take into account the considerable revisions and recon
siderations of psychoanalytic theory that have taken place. During the 
more than fifty years over which Piaget has set forth his work, there have 
been distinct changes in the theory that bears his name. In reviewing 
his own work, Piaget (1970) made it clear that he counts himself as fore
most among the revisionists of Piaget. Certainly, his new writings and 
his associates have made it clear that there is much more to be considered. 

The erratic, small movements of fundamental research have already 
shown that there is something awry in the early picture of fixed cognitive 
development. It is not clear that the stage boundaries are as definite as 
Piaget once said they were. The child's cognitive development is not as 
structurally unified as the classical theory indicated it should be. 
Children show large leads and lags in different aspects of their cognitive 
performance. They show sensitivities to situational factors that may move 
them "up" or "down" in their stages of thinking. 
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One can rather confidently predict that the current patterns of move
ment in fundamental research bearing upon children's learning and knowing 
will sooner or later produce new harvestings, better pictures of the 
"natural order of development of the faculties." Just as Piaget {1970) 
regards his wor,k as a restatement for education of what John Dewey once 
said, one can expect people to off er new ideas that reshape what Piaget 
has said. To some degree, this has happened already. A clearer, more 
articulated, more accurate picture is emerging of the developmental pattern 
of children's thought first glimpsed in the late 1800s. 

EXAMPLE 2: EDUCATION OUTSIDE SCHOOLS 

Educational Goals 

Although public subsidy for education is overwhelmingly centered on schools, 
there is a public interest in and public support for education and train
ing outside school walls. Two particular concerns are: (1) that adults 
have opportunities to upgrade their technical skills or acquire new ones 
and have opportunities for broader, more humanistic kinds of educational 
experiences, and (2) that people of all ages but particularly children 
have access through the media to accurate and stimulating information about 
their world. 

Public Issues 

In 1900, only 18 percent of all American workers were employed in white 
collar {i.e., non-manual) jobs; today, 47 percent of all jobs are white
collar, and it is predicted that by 1980 this proportion will exceed 50 
percent. Extrapolating from several lines of similar evidence, some have 
argued that America is undergoing a major social and economic transition 
from an industrial society organized around the production of material 
goods to a post-industrial society organized around the development of 
knowledge and the provision of services {Bell 1973). Others have urged 
that public education be responsive to such trends by "educating the 
child for a world of change" and providing more extensive opportunities 
for training in later life. 

Education through the media, especially television, is also a public 
issue. Many people view the freedom of the media as a mixed blessing. 
Some have argued that the media amplify public disturbances by giving 
unbalanced attention to them. Others have argued that the media teach 
children aggression, violence, or antisocial behavior by offering attrac
tive models of such behavior to children. 

Research Issues 

Research has broadly defined norms and variations in the development of 
children and the effects of schooling. There have been studies of school 
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processes, attitudes towards education, and relationships between school
ing and other institutions of society. These studies provide some basis 
for planning and judgment about the education of youth. However, with 
heightened interest in education in adult life, there has been a growing 
awareness that we have no similar basis for understanding human intellec
tual development in the adult years. While a few studies of intellectual 
and personality development in adulthood have been the basis for much 
speculation in the planning of practical programs, the question of develop
ment after adolescence is largely an open question for future research. 
Sustained inquiry is needed concerning lifelong educability and the charac
ter of higher-order abilities for tasks such as systematic problem solving 
and extended conceptual discourse that may develop after childhood. 4 An 
important contribution of fundamental research to these concerns is the 
testing of hypotheses about adult learning and motivation and the probing 
of their theoretical and practical implications. 

How can we discover the potential of education outside schools? In 
this society, schools have such pervasive influence on the education of 
children that it is hard to "control" for their effects and examine what 
other aspects of American life--family, work, experience with the media 
or the couununity--contribute to an individual's education. Some useful 
information can be gained if we examine the skills and the thinking of 
children and adults in societies without schools or with educational sys
tems conspicuously unlike our own. For example, cross-cultural research 
on cognitive development has developed some useful comparative data (see 
for example Peluffo 1962, Goodnow 1962, Piaget 1966, Bruner 1966, Scribner 
and Cole 1973, Cole et al. 1971, Luria 1976) and has led, most recently, 
to interesting efforts to single out the specific effects of schools as 
opposed to other settings on the cognitive functioning of individuals. 

Sociological studies (Inkeles and Smith 1974) on the degree of "indi
vidual modernity," for example, indicate that schooling is a central factor 
in shaping individual attitudes and values. That same research, however, 
has shown that post-adolescent socialization experiences--at work, in con
tact with the mass media, through social experiences in the city--explain 
important parts of an individual's outlook. This suggests, first, that 
much of an individual's development is sustained by forces outside the 
school, and second, that great potential for personal growth exists after 
individuals have completed formal schooling. Moreover, the data indicate 
that for the most disadvantaged segments of society, a year in a factory 
may teach a person as much arithmetic, vocabulary, and geography as a year 
in school. 

One of the most interesting areas of research on education outside 
schools is concerned with television. Public controversy over the influ
ence of television on children's behavior has generated a considerable 
body of fundamental research. In this regard, the role of social science 
research both prior to and during the preparation of the Surgeon General's 
report on the impact of television violence provides one example of the 
contribution that fundamental research can make to public discussion of 
contemporary social problems. 

4The Committee is especially grateful to G. Woditsch for his couunents on 
this subject. 
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During the 1960s, laboratory studies tested two competing theories 
concerning the effect on children of TV portrayals of violence. One 
theory predicted that the provision of role models was of great importance 
in social learning, and hence, televised examples of violence would stimu
late imitative ·acts of aggression; the other theory maintained that the 
vicarious experience of violence would have a cathartic effect upon chil
dren's aggressive tendencies. Laboratory studies supported predictions 
derived from the former theory; they found that the incidence of violent 
acts increased, often dramatically, following a child's exposure to por
trayals of violence (see for example Bandura et al. 1961). As with many 
controversial laboratory findings, questions were raised about the appli
cability of these results to the behavior of children in natural (i.e., 
non-laboratory) environments. Subsequent field studies, however, have 
found similar results (see for example Mcintire and Teeran 1972, Dominick 
and Greenberg 1972); the most persuasive of these studies (Eron et al. 1972) 
found that there were significant correlations between exposure to tele
vision violence in childhood (age nine) and aggressiveness in late adoles
cence (age nineteen). 

Research on the educational uses of television raises more questions. 
Although television viewing occupies more than 10 percent of the waking 
time of the majority of Americans, 5 the educational consequences and poten
tial of this phenomenon are poorly understood; the knowledge we have is 
largely descriptive and often anecdotal. We know little about what goes 
on in viewers' minds as they process what they see and hear on television, 
or how television can help individuals understand their own thoughts and 
feelings. We do not know to what extent it can expand a person's knowl
edge of the world; or how special groups such as the aged, the mentally 
handicapped, or the emotionally disturbed use it. Indeed, as Lesser has 
observed (1974), when we know so little about such a pervasive institution, 
we cannot formulate the most productive and educationally relevant ques
tions. Nevertheless, we do know in a rough sense that television teaches, 
even if what is learned is of questionable value. Preliminary research 
(Gerbner and Gross 1974, Dominick 1974) indicates that individuals who 
are frequent television viewers, particularly of crime shows, overestimate 
the likelihood of criminal violence against themselves, but also believe 
that criminals are usually apprehended by the police. Furthermore, cor
relational and experimental studies (Frueh and McGhee 1975, McGhee 1975, 
Gross and Fox forthcoming) suggest that heavy doses of American television 
increase children's acceptance of traditional sex role stereotypes. 

There is some evidence, then, for the significant educational poten
tial of experiences outside school. However, to take advantage of this 
potential, we need a basic understanding of the process of learning and 
cognitive development throughout the life cycle. Among other things, we 
need to know the ways, if any, that learning throughout life differs from 
learning early in life; how institutions other than schools manage to 
teach; the qualities that make one organizational environment more effective 
in learning than another; and the subjects that other settings teach best. 

5The General Social Survey (National Opinion Research Center) of 1975 found 
that a representative sample of American adults spent an average of over 
two hours a day watching television. More recent surveys put the figure 
at three hours. 
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EXAMPLE 3: EDUCATION AND READING 

Educational Goal 

Individuals should be able to read well enough to inform themselves about 
public affairs and government decisions, to arrive at reasoned decisions 
and plans for their lives as parents, consumers, and workers, and to under
stand written materials such as employment applications, union rules, and 
insurance policies. 

Public Issues 

An alarmingly large number of individuals--including some high school 
graduates--do not have the abilities we think of as comprising literacy, 
and the results of national testing programs indicate a failure of schools 
to educate in this regard. Some specific popular questions (see Gibson 
and Levin 1975) include (1) What is dyslexia, and why do dyslexic children 
fail to read? (2) Do we need to learn "rapid reading," and, if so, how? 
(3) How can parents help children with reading? (4) What should we do 
about educating adults who cannot read? 

Research Issues 

A major question for research on this topic is an old one, and not yet 
answered. How do people learn to understand the printed word? Research 
developments in linguistics, artificial intelligence, and cognitive psychol
ogy have recently pointed to reading comprehension as a perceptual and 
cognitive process (not simply a matter of remembering word associations). 

The new cognitive processing approach, in theory and method, is very 
unlike that taken in the studies of nonsense syllable learning that were 
common twenty years ago. Researchers employ new mathematical techniques, 
computer simulations, and research designs. More important, they have 
demonstrated that in understanding their world, people organize information 
in useful, hierarchical, rule-guided ways. Even the comprehension of simple 
stories is guided by a kind of grammar that provides a framework of rules 
for organizing information so that it may be more easily comprehended and 
remembered (see for example Bower 1976). 

The reason why this organizing process is so important can be illus
trated by reference to some work on the role of familiarity in perception 
(see Krueger 1975). We all know that the experienced eye somehow sees 
more than the inexperienced. The hunter sees game where others see only 
trees and grass. The good reader, without seeing any more letters than 
the poor reader, may excel at inferring the identity of the whole word or 
phrase. In the past, researchers explained this phenomenon as a kind of 
perceptual readiness, called "set," whereby the experienced person adjusted 
perceptual mechanisms to tune in expected material. Later, however, it 
was discovered that neither set nor some sort of response bias could 
explain the sizable familiarity effects that were found (Broadbent 1967, 
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Garner 1974). To read, a person must learn so many letter combinations, 
spelling patterns, and full words that some connection with long-term 
memory and an organizing structure is required after presentation of the 
material to be perceived; readiness is not sufficient. Research today, 
then, is centered on the various organizing structures that might explain 
how familiarity helps one read. Among the possible hypotheses being 
studied are that familiarity aids one in extracting visual or verbal fea
tures; that it helps in interpreting what is seen; that it is a part of 
the memory storing process; or that it is part of the "output" process 
whereby the person reports (to himself or another) what is seen. In the 
future, this research may help us to understand the kinds of training 
that are necessary to help poor readers. 

Another line of research that holds promise has to do with how people 
store and represent in memory the information they receive. On the basis 
of a wide number of studies, many using computer simulations, some 
researchers now believe that memory processes are the most crucial com
ponents of reading comprehension. An example of this research is a set 
of studies by John Anderson at Yale University. He has had some success 
in testing a model that predicts that the more information a person has 
"stored" about a concept represented by a word in a sentence, the more 
slowly the person will be to verify the truth of the whole sentence. 
Eventually this research could lead to helping those students whose mem
ory processes may be interfering with their ability to read.6 

One of the most dramatic developments influenced by the new work on 
memory and cognitive process has been a rethinking of what we mean by intel
ligence. For years, of course, it has been known that people who obtain 
high scores on intelligence tests tend to read and remember well. (The 
tests were designed to predict academic performance, which requires these 
skills.) Classically, intelligence has been viewed as a static structural 
attribute or set of attributes of a person. Recently, however, many quan
titative and cognitive psychologists have begun to study intelligence as 
the manifestation of differences in those cognitive processes that are 
components of what a person must do to perform intelligently on an IQ 
test. One researcher (Hunt 1974), for example, has developed a computer 
model of a cognitive style that solves all of a set of Raven's Progressive 
Matrices problems, which are used in ability testing. 

Many important questions remain to be answered. Theorists disagree, 
for example, about the way syntactic and semantic knowledge interacts in 
a reader's cognitive representation of a message. They have no firm 
understanding of the nature of cognitive deficits that reduce people's 
ability to understand written text. That much progress has been made in 
the last ten years, however, is quite clear from the success researchers 
have had in roughly simulating human thinking. A few years ago, for 
example, researchers at Carnegie-Mellon University demonstrated that a 
very simple computer program, using perceptual processes already employed 
in computer chess programs, moves its attention about the board in a way 
that resembles the eye movements of a human chess expert. Two simple pro
grams, one concerned with extracting information, and the other with 

6For discussion of work on which this is based see Anderson and Bower 1973. 
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retaining positions in memory, are adequate to account for the known abil
ity of chess masters to reproduce a chess position from memory although 
they have seen the board for only five or ten seconds (Simon and Barenfeld 
1969). 

The questi~n of how people learn to understand text is being pursued 
by investigators from several disciplines, including but not limited to 
cognitive psychology, computer science, linguistics, and psycholinguistics. 
Probably, there will be increasing emphasis on fundamental research con
ducted in school and other educational settings and tests of hypotheses 
using data collected in these settings. Although the~e are obvious dif
ficulties, this kind of research sometimes points the way to more valid 
theory. Carroll's work (1974) on the relation of ability tests to time
in-learning of school subjects, for example, has provided stimulation for 
the development of new theories about tests of ability at one age and 
achievement at a later age. 

Fundamental research relevant to literacy includes many topics: per
ception, cognitive processing, mental structure, and the measuring of 
children's and adults' skills in comprehension and its component parts. 
Research on skills that are closely related, such as speaking, listening, 
paying attention, and noticing, is also being pursued. Some of this 
research has great potential; in fact, it is already widening our concep
tions of what skills are basic. There is also linguistic research on 
language learning and the learning of second languages in school settings. 
Finally, there is research on artificial intelligence that involves the 
development of computer models of knowledge structures, the efficient 
retrieval of information, and adaptable systems capable of learning, 
understanding, and producing natural language. Work on each of these 
topics is aimed at increasing the understanding of how the human mind 
works and how mental skills, such as reading, might be more easily acquired 
and refined. 

EXAMPLE 4: THE BRAIN AND NEURAL PROCESSES 

Educational Goals 

Fundamental goals of education are learning and increasing the capacity 
to learn. 

Public Issues 

The brain and the nervous system are the physical substrate of learning and 
of the allied processes of stimulus detection and observation, information 
processing and retrieval, coding and language, and motor performance. 
Although this fact rarely enters public debate, there is considerable public 
interest in the capacities of the brain, the factors that may reduce its 
functioning, and the possibilities for treating neurological handicaps. 
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Research Issues 

One aspect of research that shows much promise involves the recording of 
evoked potentials from the surface of the human scalp. This work is onlv 
in its infancy -and there are many disagreements and controversies surround
ing particular findings at the moment. Nevertheless, there are unquestion
ably clear and significant relationships between such psychological 
variables as attention, set, readiness to respond, and cognitive variables 
and different components of the evoked potential, such as amplitude, 
latency, and relative amplitude between the left and right hemispheres. 

To take two specific examples of ongoing research, a study by John 
et al. (1967) visually presented square and diamond patterns of two dif
ferent sizes to subjects and recorded the evoked potentials from the 
scalp, which signal neuronal activity. They found that the evoked poten
tial wave form seemed to code stimulus quality; that is, the responses 
were much more similar for the same object of different sizes, than the 
other way around. Furthermore, sometimes the subjects reported seeing a 
square when in fact they were shown a diamond, and vice versa. Under 
those conditions, the evoked potential corresponded to what the subject 
reported seeing, rather than the physical stimulus--a striking example of 
the correspondence between a category of neuronal activity and a psychol
ogical process that is not stimulus-bound. The second example is pro
vided by a study of Teyler et al. (1973), which demonstrated that evoked 
potential wave forms do appear to code the cognitive-linguistic aspects of 
language. That is to say, different meanings of an ambiguous word exhibit 
different wave forms: rock (a stone) exhibits one kind of wave form, 
whereas rock (to rock a boat) exhibits another kind of wave form. When 
the subject reports thinking or is instructed to think of one meaning or 
the other, the two wave forms are clearly distinguishable. 

A second type of experiment that has profound implications for brain 
and behavior in humans, particularly in relation to early environment and 
subsequent education, is the work of Rosenzweig (1970) and his group at 
Berkeley. In brief, they raised some rats in "rich" environments in which 
they lived in groups in large play areas with many toys and interesting 
stimulus objects; others were raised individually in laboratory cages. 
In the animals raised in the rich environments, they found substantial 
and significant increases in the number of synapses formed on neurons in 
the cerebral cortex as well as an increased thickness of cortex, greater 
number of glial cells, and greater amount of AChE--all of which indicates 
neurological benefits from the stimulating, open environment. Other labora
tories are pursuing the explanation of this phenomenon. 

Perhaps the key problems in psychobiology are the brain substrates 
of learning and memory. At present we have a rather good idea of the 
neuronal mechanisms underlying habituation, which roughly means adapting 
to, or getting used to, a stimulus (Kandel 1976, Thompson et al. 1973). 
Habituation is perhaps the simplest form of learning. It has been and is 
being studied in a variety of laboratories whose subjects range from 
spinal models and intact-organism behavior to simple invertebrate animals. 
In many of these laboratories, there is a growing consensus that habitua
tion is due to a process called synaptic depression. After repeated acti
vation, certain synapses show a pronounced and prolonged decrement in 
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transmission, which requires substantial periods of time to recover. Of 
course, habituation is a simple, even trivial, aspect of behavior in 
humans. Far more important in the present context is associative learn
ing. We have as yet no really accurate ideas about the role of neuronal 
mechanisms in such learning; however, as indicated above, certain compel
ling parallels seem to be developing between brain studies of learning 
and memory in animals and human information-processing approaches (Atkinson 
and Shiffrin 1968). 

Another important topic is the relation of chemistry and behavior-
psychopharmacology. We have only scratched its surface, since we have 
yet to do the fundamental studies relating to the effects of various 
chemicals, ranging from LSD and other psychogenics to anesthetics, on 
chemical synapses in the brain and their relations to the generation of 
behavior. It is reasonable to expect that fundamental breakthroughs will 
come only when we understand how these chemical reactions at synapses 
alter behavior and experience. A specific example in the context of edu
cation is the widespread use of drugs for "hyperactive" children. To 
date there have been few adequate evaluative studies of the effects of 
these drugs on learning and related processes, let alone behaviors more 
directly related to activity level. The recent review by Whalen and 
Henker (1976)7 analyzed the effects of psychostimulant medication for 
hyperactive children. In general, they found conflicting evidence regard
ing possible beneficial effects of the drugs on attention cognition and 
learning in these children. Furthermore, up to 40 percent of children so 
treated showed no behavioral improvement! Whalen and Henker strongly 
emphasized the dearth of knowledge and theory regarding the use and effects 
of such drugs on children. 

The examples given above are only a small selection of the many ways 
in which an increased understanding of the neurobiological substrates of 
human information processing are relevant to the ability to improve and 
direct the process of learning and assist those who are handicapped in 
these abilities. 

EXAMPLE 5: INNOVATION AND CHANGE IN EDUCATIONAL INSTITUTIONS 

Educational Goal 

Schools have changed their organization and methods of instruction over 
the last decade (e.g., open classrooms, modern math, pass-fail grading), 
but the results of these innovations are largely unknown and we have 
little basis for evaluating further proposals for change. It would be 
extremely useful if we could more accurately predict whether a given 
innovation would increase educational effectiveness in a particular 
setting. 

7See also the discussion of psychopharmacology in the previous example. 
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Public Issues 

This nation has traditionally valued innovation. Each decade has brought 
new social issues to public awareness--the science-technology gap, the 
plight of the poor, the role of women--and attached to each have been calls 
for new educational approaches. Today, however, debates about the value 
of innovation and change per se are frequent. 

Many citizens consider past educational innovations as expensive, 
ineffective fads, adopted more in response to the hopes of educators than 
because a compelling body of knowledge or experience argued for them. 
Others object more to the way decisions are made, especially in large, 
consolidated school districts. There is concern about the adequacy of 
the information that parents and taxpayers are given about proposed 
change. Educators are worried about innovation and change. Some believe 
that they are pressured to move from one innovation to the next with such 
rapidity that nothing succeeds. School administrators argue that change 
costs money that they do not have, while others view innovation as a way 
to conunand increased resources. Still others complain that although inno
vations developed in one setting do not transfer well to others, the courts 
or state boards of education often require uniformity. On a more general 
level, nearly everyone would like program decisions to be more "rational." 

Research Issues 

Fundamental research on change and innovation in organizations, as compared 
with applied or evaluation research, is designed to discover how people in 
organizations receive, communicate, accept, and reject information or 
ideas; how they make decisions for the organization; and (less frequently) 
how they are affected by organizations. The field may be characterized by 
two general approaches: the application of principles of human behavior 
derived from laboratory studies (for example, information processing [see 
Slovic et al. 1977) or small group decision making [see Staw and Salancik 
1977)) and the development of general theories of organizational communi
cation, motivation, decision making, and productivity. For brevity, we 
confine our remarks here primarily to the latter category. 

A new development in fundamental research on organizations is the study 
of communication and its implications for decisions made in organizations. 
Imagine, for example, the following decision: to reallocate expenditures in 
a large school district so as to equalize access to special programs among 
pupils. For several reasons, among them the lack of a single decision maker 
and the geographical diffuseness of affected citizens, a traditional decision 
model is inadequate (Connolly 1977). 8 One must consider how all the partici
pants in the decision process communicate with each other, where they are 
located, and the impact of official and unofficial components of their com
munication (informal meetings among teachers, for example). 

Some of the research on this problem draws on both systems theory and 
information theory (see for example Richards 1974); other work is designed 

8This review includes an interesting discussion of problems in organizational 
communication research. 
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to refine and test the adequacy of such concepts as power and uncertainty 
(see for example Pfeffer and Salancik 1974). This work has stimulated a 
rethinking about conununication in organizations. Traditionally, research
ers have assumed that organizations (as represented by an individual, coa
lition, etc.) pursue goals, and that the function of conununication is to 
obtain information for reaching these goals. Conununication, however, may 
be serving different interests, such as providing incentives to individuals 
to continue participating, justifying the outcomes of decisions, or even 
discovering what the goals are (Georgiou 1973, Weick 1969). 

Research on communication in organizations shows promise for better 
understanding of why organizations innovate and how to devise effective inno
vations. For example, some theorists suggest that conununication functioning 
to reduce uncertainty (about how others will react to a program, for example) 
will cause some individuals to seek out more information than they need to 
make an accurate decision. This hypothesis has been derived from Bayesian 
studies of conservation, empirical studies of organizations, and studies in 
very different contexts (e.g., mental health diagnosis) (see for example 
Edwards 1968, Ackoff 1967, Oskamp 1965). One implication is that the design 
and implementation of innovations might be improved if there were some way 
of reducing overloads of irrelevant information, rather than by increasing 
the quantity of information, as is sometimes prescribed. 

Other fundamental research on organizations aims at understanding 
decision making; this work is probably the largest activity relevant to 
innovation and change now under way (see Allison et al. 1975). Some of 
this research concentrates on understanding the class of institutions we 
call public or nonprofit (including educational institutions). Decision 
making in public institutions is quite different in some important ways 
from that in private enterprise. In educational organizations, for 
example, objectives and goals are often ambiguous and difficult to measure. 
The objective "good citizenship" in a school is far more open to alterna
tive interpretations and is much harder to measure than is "good produc
tivity" in an automobile factory. The result of this ambiguity and 
uncertainty may be decision making designed to define a problem (rather 
than solve it), to create stable operating procedures (rather than effec
tive ones), or to distribute rewards according to a subunit's contribution 
to the organization's resources (rather than its contributions to outcomes). 
Recent studies, for example, indicate that budgetary decisions in educa
tional institutions may be more attuned to satisfying the demands of 
departments or units whose power differs (because, for example, they have 
attracted more or fewer students) than to maximizing the benefits of 
various budgetary allocations (see for example Pfeffer and Salancik 1974, 
Shumway et al. 1975). 

Some research on organizations is designed to create models of optimal 
or usual decision making. This research suggests that prescriptions for 
educational institutions in the future will differ from those for 
organizations whose objectives and technologies are relatively clear. One 
example of this research is the theoretical work now being done on alter
natives to the traditional analytic model of organizational decision making. 
The analytic paradigm assumes that individuals (and organizations) main
tain well-defined preferences for different ends and evaluate options by 
using this preference ordering. Theorists including Herbert Simon, Charles 
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Lindblom, and others have argued that this model fails to recognize the 
special characteristics of organizations like educational institutions. 
One alternative approach being developed is known as incremental decision 
making (Lindblom 1975). This model assumes that decisions in public organi
zations proceed· in small, marginal steps, designed to cope with uncertainty 
and conflict of values or ends and to enable changes in plans when the 
effects of decisions are unacceptable. One theorist (Steinbruner 1974) has 
likened the process of decision making to a simple cybernetic paradigm and 
shown that information-processing principles can account for non-incremental 
changes in policy. 

An important aspect of decision making according to these untraditional 
views is that decision makers, for both political and cognitive reasons, 
tend to adjust their thinking about problems to normative beliefs and 
values as well as to decisions they have made that are related to those 
beliefs and values. Decisions, then, may be more closely related to salient 
beliefs than to empirical information. Some research on this topic has 
been heavily influenced by laboratory studies of consistency, post-decision 
changes in attitude, and commitment, many of which were carried out by the 
intellectual descendants of Kurt Lewin. Case studies of organizations 
have stimulated ideas about how beliefs come to be shared and the circum
stances under which they become salient in organizations. Cohen and 
March's study (1974) of university presidents, for example, has suggested 
that ambiguity in organizations causes minor problems to spill over into 
conflicts about values. A discussion of some research laboratory space, 
for example, can easily become an argument over the relative importance of 
teaching versus research in a university. A process of that sort could have 
important implications for understanding the problems an organization 
faces when it has to take new, important actions. 

The research we have described cannot be claimed by any single dis
cipline. Researchers from psychology,. political science, economics, soc
iology, anthropology, and mathematics are involved. Many associate 
themselves with the overlapping multidisciplinary fields of management 
science, industrial psychology, organizational behavior, and communication. 
While much of the work in these latter fields is properly viewed as applied 
research, another portion of it is fundamental. 

To understand innovation and change in educational institutions, 
there exists a clear need for fundamental inquiry. Public discussion 
and research on educational policies of ten presume that innovation is a 
single attribute of organizations that can be evaluated independently of 
specific programs and contexts. Conclusions about innovation have erred 
in their generality ("innovation does not work") and in their ambiguity 
("all innovations in school practices are not automatically good"). 9 

9The Washington Post (Dec. 23, 1976) greeted the results of a three-year, 
nationwide evaluation of educational innovation (Project Longstep) with a 
first-page story headlined, "Innovative Education Held to Make Little 
Difference"; such articles led the report's authors to issue a revised 
press release maintaining that their findings showed only that "innovation 
per se does not guarantee dramatic improvement in student achievement." 
(Quotations are from the revised press release: Does Educational Inno
vation Pass or Fail? American Institutes for Research, January 7, 1977). 
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Fundamental research may help us to understand much more precisely why 
specific programs are ineffective or effective and how they come to be 
adopted by some institutions but not others. 

EXAMPLE 6: OPPORTUNITIES FOR HIGHER EDUCATION 

Educational Goal 

Post-secondary education has a central role in determining an individual's 
socioeconomic attainment. For this reason and because higher education 
provides an unusual opportunity for intellectual development, it has been 
generally accepted by most Americans that the chance to pursue a higher 
education should be offered to all persons who would benefit from it. 

Public Issues 

Ultimately, policy making for higher education prompts a reexamination of 
the goals of higher education. As far as economic considerations are con
cerned, these goals have frequently been summarized under the slogan 
"access, efficiency, and equity." In particular, this implies (1) that 
higher education should ideally be available to everyone for whom the 
"benefit" exceeds the "cost"; (2) that the costs of these benefits should 
be minimized; and (3) that the system should ensure equity in the distri
bution of benefits and costs. 

Research IssueslO 

The U.S. higher education system emphasizes "consumer sovereignty," at 
least in the choices of institutions by students. Public and private 
institutions compete for students, through both "price" (tuition and 
financial aid) and "product" (program selectivity, location, size, etc.). 
Surprisingly little is known about the factors that influence individual 
student choices or the demand for higher education. 

It is known, of course, that numbers are important. Individuals, 
institutions, and the federal government during the last decade invested 
at ever-increasing rates in postgraduate education (Cartter 1976). Yet 
current demographic trends are causing a levelling off of enrollments in 
higher education (or at least a decline in growth rates). This, in turn, 
has caused a dramatic decline in the demand for new faculty, which has 

lOThe Brookings Institution recently organized a conference on Public 
Policy and Private Higher Education. Although the focus of the conference 
was on public policy issues in a circumscribed sector of U.S. education, 
the conference papers and discussion touched on most topics in current 
fundamental economic research relevant to education at all levels. This 
section is based upon the issues and research discussed at the conference 
(see Breneman and Finch, in press). 
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resulted in unemployment and underemployment for persons with advanced 
degrees in most fields. This result has potentially threatening conse
quences for the intellectual vigor and age structure of universities and 
research institutes. What is particularly curious about the latter state 
is that, to pa~aphrase one demographer's analysis, a few paper-and-pencil 
calculations could have been made over a decade ago to predict the virtual 
inevitability of current distress. 

In the current quest for intelligent policies concerning the future 
of graduate education, academic tenure and retirement, and the support of 
scientific research, both legislators and administrators will require more 
adequate understanding of the functioning of the academic labor market and, 
more generally, the demand for and supply of educated persons. The collec
tion of longitudinal data on the career plans of individuals and the plans 
of institutions will be important in understanding these processes, as is 
more general research on the relationships among education, occupational 
attainment, and income. The association of income and education has, 
during the last decade, begun to attract the attention of social scientists 
doing empirical and theoretical work not only in economics but also in 
sociology and social psychology (see for example Taubman and Wales 1974, 
Mincer 1974, Sewell and Hauser 1975, Jencks et al. 1974). 

Important benefits have flowed from cross-disciplinary interest in 
this topic. For example, well-known psychological variables such as IQ 
have begun to be regularly employed in economic analyses (see for example 
Taubman and Wales 1974, Griliches and Mason 1972, Bowles and Nelson 1974), 
while standard econometric methods (e.g., structural equation models) 
have been widely adopted as important tools in sociological research.11 
Substantative work in these and other areas frequently requires longitudi
nal information on individuals whose careers are followed for many years. 12 

Fundamentally important questions are also raised by the recent sug
gestions that federal and state governments aid private universities more 
directly in their struggle to survive. First, there are questions famil
iar to both experts in public finance and to public citizens: Who really 
pays for such support from tax dollars and who benefits? (Carnegie Com
mission on Higher Education 1973). Because of the enormous complexity of 
the U.S. tax structure and the fiscal relationships among federal and 
state agencies, any attempt to answer these questions brings us to the 
frontier of basic research in economics. 

A second set of questions arises when we consider the need to maintain 
such institutions. Typically, their existence has been justified by the 

llSee discussions in Sociological Methodology: 1969 and following years 
and Goldberger and Duncan 1973, Blalock, 1971. 
12 

Longitudinal data sources include the Wisconsin longitudinal survey of 
socioeconomic achievement; the National Survey of Health and Development 
in England; the National Longitudinal Survey of Youth, and the Comprehen
sive Roster of Scientists and Other Persons with Higher Degrees. The 
collection of such data is expensive, and longitudinal studies are too 
often abandoned prematurely because of the vagaries of funding. Although 
more costly than much traditional social science research, these costs are 
small by comparison to those incurred in the hard sciences. Sustained 
support for the careful collection of longitudinal data would greatly 
facilitate basic research on these topics. 
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claim that private institutions can provide excellence and diversity more 
easily than their public counterparts. To put this claim in perspective, 
however, we need a deeper understanding of student demand for alternative 
modes of higher education as well as the consequences of such experiences 
(Radner and Miller 1975). 

Finally, the prospect of increased government support of private 
higher education has been accompanied by a more intense demand for account
ability to government agencies. One can predict that government agencies 
will not provide funds from the public treasury without strings attached. 
One can also predict that uncritical application of traditional account
ing and operations research paradigms of business to education will pro
duce many silly (and some potentially disastrous) outcomes. But the fact 
is that we presently know little about the principles of rational admini
stration of institutions that deal in processes and outputs that have thus 
far defied comprehensive quantification. Obviously, any adequate account
ing of costs and benefits should include social as well as private benefits 
and costs and qualitative aspects. Here again, the questions bring us to 
the frontiers of social science research, although, in this case, it is a 
frontier that has been relatively neglected by an economic science that is 
predominantly market-oriented. 

EXAMPLE 7: EDUCATING CHILDREN FOR A 
CULTURALLY PLURALIST AND MULTILINGUAL SOCIETY 

Educational Goals 

The children who enter American schools have mixed cultural and ethnic 
origins; some do not speak fluent English. While there is no consensus 
about the responsibility of schools toward children from different cul
tural and language backgrounds, the following general principles are 
widely accepted: 

1. Schools should educate all children in the dominant language and 
culture sufficiently to permit participation in national life. 

2. Schools should introduce children to other cultures and languages 
and educate children in analytic rather than moralistic approaches to 
social and cultural differences (e.g., understanding how the same behavior 
or symbol might come to have different meanings in two cultures). 

3. Schools should be responsive to the families and communities from 
which children originate. They should teach children to understand and 
respect their own cultural heritage. 

Public Issues 

The question of what educational accouunodations should be made for diverse 
ethnic groups is very much alive in current political debates. An earlier 
national policy of "Americanization" through uniform schooling has been 
supplanted by a more pluralistic policy. Recent legislation favors the 
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provision of extra resources and special arrangements for minority children, 
enhanced parental and community control over schooling, and programs to 
make schools mo.re hospitable and effective for children of diverse back
grounds. Generally, controversy no longer centers on the desirability of 
the trend toward "cultural democracy," but rather on the kinds of accomo
dations needed and the effectiveness of specific programs. Among the most 
frequently mentioned questions are: How can we enhance the general edu
cational attainment of children who enter school with a language and a 
cultural background different from the majority? How does one modify the 
curriculum and the management of schools to give children a sense of their 
own special background and cultural identity? What is the importance of 
the curriculum tradeof f between the time spent on "basic skills" and the 
time spent on "cultural heritage?" 

Research Issues 

Multilingualism is one aspect of this topic that raises important social 
science questions. One of these questions--the cognitive advantages or 
disadvantages of children's learning two or more languages--is being 
explored on a fundamental level through the study of psycholinguistics. 
While knowledge about first language acquisition has grown (see for example 
Brown 1973, Moore 1973), we need to forge theoretical links between this 
knowledge and the understanding of the learning of a second language. We 
still do not know to what extent learning a second language involves "begin
ning again." The problem derives, in part, from inadequate descriptive 
knowledge of the process of successive language acquisition. There are 
also theoretically important questions about the existence and character 
of transfer processes in language learning (see Carrol and Freedle 1972). 
In what manner, if any, does mastering the grammar and lexicon of one 
language aid--or impede--the learning of subsequent languages? How are 
the granunatical rules governing different languages psychologically dif
ferentiated by multilingual persons? Does the mastery of a second set of 
symbols for representing experience affect the fluency of an individual's 
thought? Does such mastery alter the rate or character of children's 
intellectual development? Some theoretical work and empirical evidence 
pertinent to these questions exists. For example, longitudinal studies 
of English children who attend bilingual (French-English) primary schools 
in Quebec (Lambert et al. 1973, Barik and Swain 1976), have begun to dispel 
the widely held notion that early bilingualism retards cognitive development. 

There is still considerable controversy about the relationship between 
language learning and cognitive development. In recent years, however, 
theorists have begun to consider new alternatives. Thus, those who have 
long maintained that cognitive structures (or understanding) precede the 
acquisition of linguistic structures (language to express what is under
stood) are now examining this simple notion of "one-way action. 11 13 .The 

13see review and discussion by Beilin (1976). 
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currently increasing emphasis on cross-cultural studies of development 14 

may in the future force substantial revision of ideas about the role of 
linguistic factors in general and bilingualism in particular in the mental 
development of children. 

Cultural pluralism raises other issues. In analytic approaches to 
cultural differences and social problems, the education of children presumes 
the existence of sound knowledge and theory about the way in which children 
think about such matters; but in fact we know little about how children at 
different ages conceptualize larger social problems and solve the social 
dilemmas with which they must deal. Over the past fifty years, the most 
influential theories of children's cognitive development have grown from 
studies of the nature of children's thought about physical reality, dreams, 
causality, and moral behavior (see, for example Piaget 1928, 1946, Kohlberg 
and Turiel 1971, Selman and Lieberman 1975). Curiously, there exists 
little parallel work describing the nature and development of thinking 
about important social processes, such as peer pressure, conflict, or 
economic exchange. The reason, possibly, is due to the assumption that 
because children are not skilled at verbally expressing adult-like con
cepts of social situations, they do not have any such concepts. Some 
researchers think, however, that children are able to perceive many things 
they cannot express well in words (Ginsburg and Koslowski 1977). Although 
we cannot foretell the theoretical questions that will emerge from this 
fundamental research, we believe that research can at least serve to chart 
the correspondences between the development of logic in children and the 
evolution of their understanding of social processes. 

If the understanding obtained from this research is to be applied in 
educating children about social and cultural matters, many additional 
questions remain to be studied. For example, Do textbook descriptions of 
cultural differences adequately allow for children's developing ability 
to view behavior from other people's perspectives? To what extent do 
children in this society experience different cultural settings? What 
effect does this have on them? How do they adapt their interpersonal 
style to changing contexts? How do young children understand history? 
For example, when they see a depiction of slavery on television, can they 
put themselves back in time to see how it might have happened? While 
short-term results cannot be expected, fundamental research on these and 
related issues can serve to lay a foundation on which to construct better 
informed educational policies. 

EXAMPLE 8: SCHOOL ENVIRONMENTS 

Educational Goals 

Schools should offer safe, productive environments for teaching children, 
and children in the classroom should behave in a manner that is conducive 

14This interest is evidenced by the founding in 1966 by the International 
Union of Psychological Sciences (under subvention from UNESCO) of the 
International Journal of Psychology whose major task is providing a forum 
for cross-cultural studies of psychological processes, and the more recent 
creation of a Journal of Cross-Cultural Psychology. 
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to learning, that is respectful of others, and that promotes development 
toward responsible adulthood. 

Public Issues 

Decisions about the organization of school environments so as to facilitate 
learning are usually understood to be the responsibility of teachers and 
school administrators. Some aspects of school environments, however, have 
become a matter of broader concern. Prominent problems for some schools, 
especially big-city schools, have been disorder, disruptiveness, and lack 
of safety. A less urgent but more sustained kind of debate exists about 
classroom environments that are perceived as unsupportive or harmful to 
children. Parents do not agree--as, indeed, school professionals do not 
agree--on definitions of an optimal classroom environment. Some disagree
ments derive from the fact that different children need different environ
ments, and some reflect different images of what a proper school should 
be like. In the end, there are those who argue for environments that are 
structured and orderly; those who argue for environments that are free 
and open; and those who argue for classrooms that will be hospitable to 
children from special backgrounds or who have special needs. 

Research Issues 

Perhaps the most urgent needs of schools today are to reduce crime, vandal
ism, and disorder. It would be unwise to assume that these are technical 
problems to be solved through research or, for that matter, to assume that 
the sources of those problems are within the school walls. Schools must 
take in children of different races, classes, and ethnic affiliations, 
children who are prone to crime, children afflicted with emotional dis
orders. They take in community conflict and community problems. From 
time to time, public initiatives such as desegregation or mainstreaming 
may create disturbances in schools--disturbances it is hoped that will be 
short-term and that will lead to counterbalancing long-term benefits. 

Research will not adjudicate the political conflicts and choices 
impinging on schools, any more than it will do so for the larger society, 
but it can be of distinct value in defining the problems attributable to 
school environments. For example, some famous studies have played a 
prominent role in defining the terms of public debate about schools because 
they indicated where schools and school environments might make a differ
ence in exacerbating or alleviating social problems. These include works 
on such questions as the economic and social impact of schooling--the 
Coleman Report (Coleman 1966) and the Jencks et al. (1972) volume on 
inequality. In addition, historical studies (Cremin 1961, Tyack 1974) are 
offering new conceptions of the functions that schools have served and 
may now be serving for American society. Sociological studies (Flanagan 
et al. 1962, Coleman et al. 1966, Lash and Sigal 1976) can try to provide 
a clearer picture of what children and their lives are like. Studies by 
sociologists, psychologists, political scientists, and organizational 
theorists (Becker 1963, Tannenbaum 1937, Lemert 1972, Keniston 1967, 
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Coleman 1961) are designed to find the reasons why people deviate from 
the rules or standards of society or are perceived as deviating from them. 
In short, a major benefit of research is that it points toward the sources 
and nature of social problems, including those school problems that people 
subsume under the category of discipline. 

The debates over what school environments do and do not do--what impact 
they have--has stimulated interest in the particular effects of different 
classroom environments. There is research, not only on the kinds of 
settings that alleviate "discipline" problems, but on classroom environ
ments that create or reinforce prosocial behavior and positive motivation. 
For example, an important question in education generally is how one 
teaches cooperativeness, responsibility, and persistence. Some recent 
research on the development of expectations and causal attributions of 
children indicates that these cognitive processes are important components 
of motivation and behavior (see for example Bandura and Walters 1959, 
Seligman 1975, Jones et al. 1971). Some of this work has lead already 
to the testing of new teaching techniques for handling problems such as 
disorderliness and fear of mathematics (see Dweck 1975). Yet fundamental 
research relevant to problems of classroom environments has broader, more 
long-term benefits, too; we list a few: 

1. It can contribute methods for the more careful description 
and analysis of classrooms and of their effects on children. 
At present, methods drawn from anthropology, ethnology, and 
psychological ecology are being brought into increasing use 
in the careful observation of classroom processes and 
interchanges. 

2. It can provide ideas about important individual differences 
in children and suggestions about their educational implica
tions. One of the most critical problems in the management 
of any classroom is the range and variety of human individu
ality. Children differ in the way they approach problems and 
in their reactions to frustration, distraction, and stress. 
Current research on cognitive styles has revealed some of 
the idiosyncratic ways in which children look at problems 
and think about them (see Kagan and Kogan 1970). There are 
systematic social class differences in the way children 
approach school, and these, too, need careful description. 

3. It can identify major growth patterns in a child's develop
ment of moral judgment, ego strength, and social judgment 
(see Kohlberg 1964, Jones 1968, Loevinger 1966, Livesley 
and Bromley 1973, Flapan 1968). Children understand them
selves and others differently as they mature. They manage 
themselves and their learning in systematically different 
ways. 

4. It can assist in the handling of special problems. Some 
idiosyncratic problems of children have an unusually large 
effect in creating disturbances of the classroom. Hyper
active children in the early grades and aggressive or 
emotionally disturbed children in the later grades play 
an important role in disrupting classrooms. To the extent 
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that research can assist in locating sources of these prob
lems and finding techniques of management, it can contribute 
to the maintenance of a more optimal learning environment 
for the majority of children (see Henker et al. 1976). 
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CHAPTER 4 

FEDERAL POLICY 

This nation has always been committed to the goal of providing and improv
ing education for its citizens. But in the era of our grandparents, edu
cation was much simpler and its character more identifiable with local or 
regional problems. Traveling the country seventy-five years ago, our 
grandparents might have seen a half-empty high school in the Midwest, whose 
absentee students had been pulled out to help with the harvest. In the 
South, they might have happened on a school for black children, whose "li
brary" was a shelf of secondhand books. In the cities of the East, they 
could have visited schools in which teachers struggled to teach English, 
hygiene, and "American" beliefs to thousands of poor immigrant children 
and their parents. On the same trip today, we would find some of the same 
basic problems--students lagging far behind their peers, lack of facilities, 
and children who do not understand the language of their teachers and vice 
versa. These problems are no longer geographically or conceptually iso
lated--they belong on the list of national issues of a complexity and dif
ficulty unforeseen at the opening of the century. 

Because educational problems are national in scope and enormously 
complex in nature, they require sustained resources and a national pool 
of talent for understanding their bases and building a strong foundation 
of knowledge. We on the Committee think it necessary that the financial 
resources for fundamental research related to education be primarily the 
responsibility of the federal government. The states and private sources 
can and do help, but for many reasons they are not able to provide suffi
cient support for fundamental research. One of these reasons derives pre
cisely from the diffuse effects of fundamental research that we have 
discussed. In comparison with the federal government, smaller systems, 
whether public or private, are less able to see the benefits of fundamen
tal inquiry within their own spheres of responsibility. If, for example, 
research on adults in Florida enlightens the classrooms of Alaska, one 
cannot expect state legislatures to support research at nationally opti
mal levels. State involvement in research and its use is important and 
is to be encouraged, but a larger system, which is national (or even inter
national) in scope, must help represent the interests of society as a 
whole. 

45 
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Throughout the history of the United States, the federal government 
has supported activities of national benefit that smaller bodies could not 
undertake on a sufficient scale. Fundamental research relevant to educa
tion falls in this category and has received recognition as such from the 
Congress. The·Committee believes, therefore, that the conduct of federal 
policies for the support of fundamental research deserves serious attention. 

THE COMMITMENT TO FUNDAMENTAL RESEARCH 

Federal policy for research in education is not new. In 1867, Congress 
established a national Department of Education and directed it to collect 
" • • • such statistics and facts as shall show the condition and progress 
of education • • • as shall aid the people of the United States in the 
establishment and maintenance of efficient school systems." The belief 
that the federal government should gather information and "facts" for 
schools has not been seriously challenged since 1867, and subsequent leg
islation has greatly enlarged the federal commitment to research in edu
cation, including fundamental scientific research. Today, it is the 
nation's policy to build the scientific foundations of education. This 
policy supporting fundamental research relevant to education evolved 
slowly over 200 years, culminating in the legislation of 1972, which es
tablished the National Institute of Education. 

One hundred and seventy years ago, the Coast Survey was created; the 
Department of Agriculture (1862), the Department of Education (1867), the 
Geological Survey (1879), the National Bureau of Standards (1901), the 
Hygienic Laboratory (1901), and the Bureau of Mines (1910) followed. These 
agencies and bureaus did what private industry and the states could not 
do: they provided centralized resources and information for exploring the 
continent, developing trade and shipping, improving agricultural productiv
ity and school efficiency, improving the health of immigrants, and standardiz
ing weights and measures. These activities marked the beginning of federal 
responsibility for building knowledge in the service of national needs. 
Four major changes in policy have expanded that responsibility since, and 
have provided the basis of the present policy for fundamental research 
relevant to education. 

Extramural Research and Development 

One significant change affecting research in education has been the develop
ment of flexible policies for supporting research and development outside 
government through contracts, grants, and cooperative agreements (Danhof 1968). 
Until the outbreak of World War II, most grants gave special aid to the 
states, such as funds for experimental stations in the state colleges of 
agriculture, and most government contracts procured supplies and equipment 
for the military. There were strict requirements for open advertisement 
and competitive bidding during peacetime; in time of war, they were suspended 
so that industry could respond quickly. But even during war, contracts speci
fied a product, and, on the whole, basic scientific research, applied 
research, and experimental development of technology were left to industry, 
foundations, and universities. 
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Prewar American policy stated that research and development was a 
private matter, and contract regulations reinforced that policy. As late 
as the 1920s, there was considerable opposition to an experiment with ne
gotiated contracts whose purpose was to give the troubled aeronautics 
industry a stronger scientific and technological base. By 1930, the 
government supported less than 15 percent of the nation's total scientific 
research (Bush 1945). 

The successes of World War II changed that attitude toward research 
and development. Negotiated contracts for private aeronautical research 
and development had resulted in the design of aircraft models B-17, 24, 
25, 26, 29, the A-20 and 24, and the P-38, 39, 40 and 47, most of which 
were used extensively in the war. The contribution of scientists and engi
neers from private industry and the universities was spectacular. By the 
end of World War II, the United States had reached world preeminence in de-
fense technology, atomic energy, medicine, and military selection and train-
ing. That experience caused a permanent shift in policy toward flexible 
contracting for research and development in industry, research centers, and 
universities--toward what we know today as "extramural research and development." 

Basic Scientific Research 

The experience of World War II significantly altered policy towards basic 
science as well. The development of rocketry, atomic energy, and penicil
lin had depended upon basic research in the physical, mathematical, and 
life sciences, much of it European in origin. After the war, federal of
ficials recognized that Europe could no longer be counted on as a major 
source of America's scientific base. The United States would have to build 
its own scientific resources for the future. In the spirit of this con
viction, President Roosevelt asked a committee chaired by Vannevar Bush 
to plan the nation's future commitment to science, "the endless frontier." 
In 1950, after long negotiations with many people, Congress authorized the 
National Science Foundation. This legislation gave recognition to science 
as a national resource and attempted to ensure its independence from the 
shifting priorities of federal mission agencies and the requirements of 
government research bureaus. 

These changes in federal policy have great significance for fundamen
tal research relevant to education. In the behavioral and social sciences, 
most basic research on learning, intelligence, child development, and social 
institutions prior to World War II was privately supported. During the 
1930s, for example, the pioneering research of Kurt Lewin and his students 
at the Iowa Child Welfare Station was funded by the General Education Board 
of the Rockefeller Foundation. Federal funds gave some impetus to research 
on testing during World War I, but the federal government did not support 
the work of behavioral and social scientists on a large scale until World 
War II. 

During World War II, scientists were mobilized to help win the war-
not to carry out basic research. For behavioral and social scientists in
terested in the basic processes and problems of education, this was no less 
true. Nevertheless, the problems of war were often problems of education, 
and the talents and experience of these scientists proved of great use. 
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Behavioral and social scientists developed tests for selecting officers 
and assigning soldiers and sailors to duty; they devised efficient train
ing programs and altered old ones; they helped design machines to fit and 
capitalize on human capabilities; they created successful programs to re
duce illiteracy. in the ranks and to make possible the drafting of previ
ously incarcerated persons; they developed techniques for increasing 
civilian cooperation with wartime programs; and everywhere they used sci
entific methods to evaluate the success or failure of the new applications. 
Among these scientists were anthropologist Margaret Mead, psychologists 
Neal Miller, Arthur Melton, and Donald Hebb, social psychologists Kurt 
Lewin and Carl Hovland, sociologist Samuel Stouffer, and educational test
ing and training specialists, John Flanagan, Lloyd Humphreys, and J. P. 
Guilford. 

After the war ended, many of these scientists received new federal 
support for fundamental research. Programs supporting basic research 
through contracts were begun in the Army and the Office of Naval Research; 
grant programs were instituted in the National Institute of Mental Health 
and the National Institutes of Health. Each of these programs supported 
some fundamental research relevant to education. Problems of learning, 
training, social and cognitive development, physical development, percep
tion, neurological processes, adjustment, individual differences, retar
dation, thinking, and social interaction were covered. Although relatively 
small in size, these basic research activities were among the first sup
ported by mission agencies. This research was given additional stimulus 
after 1950 by the National Science Foundation, which in its early years 
gave small support to psychology, anthropology, and economics. 

Application of Research and Development to National Problems 

The third major change in federal policy having implications for fundamental 
research in education is traced most clearly to 1957, when the Soviet Union 
launched Sputnik I. This achievement threatened America's claim to preemi
nence in science and technology, and in response, the United States began 
its huge space program. Because human resources in science were considered 
an important component of the nation's technological superiority, the fed
eral government in ten years multiplied expenditures for improving science 
education curricula by thirty. 

The success of the technological endeavors in space probably rein
forced expectations that age-old social problems such as poverty, inequal
ity, and crime could be solved in the same way. In its extreme form, 
this "way" was to (1) identify the objective and plan the required sequence 
of activities (carry out research first, then phase into development, 
then disseminate the results and demonstrate the solution); (2) set 
definite time limits (e.g., ten years); (3) and procure the research and 
development (R&D) required. However unrealistic the parallel in 
practice, the concept caught on (see Nelson 1974). "Social R&D" now 
has a major role in federal research and development. Agencies, subagen
cies and special programs apply R&D to the solution of social, economic, and 
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health problems. 15 Among these is the improvement of education and the 
reform of schools. 

By tradition, research in education has served school reform efforts 
(Cronbach and Suppes 1969). The new federal policy, however, added an im
portant dimension to this association: the methods and assumptions of 
federally sponsored science and technology. Thus, vocational research 
centers, educational policy research centers, research and demonstration 
centers for the handicapped, regional laboratories, R&D centers, instruc
tional materials centers, research coordinating units, and information 
clearinghouses were established. Many of these copied the model of re
search and development in engineering and the military that had proved so 
effective during World War II; some, like the R&D centers, followed the 
model of the agricultural experiment stations. By 1969, at least fifteen 
major task forces or committees had conducted needs assessment studies 
and had made reconmendations for the new R&D tasks in education. 16 Identi
fied for attack by R&D were such problems as equality of educational oppor
tunity, urban education, teacher militancy, the relevance of education, and 
local control of education. Many groups urged more problem-focused re
search, more curriculum development, better efficiency of R&D, and the kind 
of management by objectives and timetables employed in the National Aero
nautics and Space Administration (see for example Gideonse 1967). Legis
lation (the Elementary and Secondary Education Act of 1965) was passed to 
encourage application and dissemination of the results of R&D. 

The National Institute of Education 

The joining of federal research and development programs in education with 
programs to improve education had great importance. But until the late 
1960s, commitments to fundamental research generally remained separate from 
commitments to improve education through R&D. Unlike the National Insti
tute of Mental Health, the National Institutes of Health, and the Depart
ment of Defense, the Office of Education sponsored very little basic 
research in the behavioral and social sciences relevant to its mission; no 
legislation existed to direct such a course. Pressure increased to change 
that policy, however. In 1967, the director of the Office of Education 
stated his intention to begin support for "basic studies," and began doing 
so on a small scale by asking a National Research Council/National Academy 
of Education group to select recipients of some $2 million in grants. 

15The number of new programs added in the last decade is very large. The 
National Science Foundation document, An Analysis of Fedel'al R&D by 
Funation (NSF 75-330) shows a net increase of 121 federal civilian R&D 
programs during the period 1969-1976, from a base of 192. 
16Among the first was the report to President Johnson in 1964 of the Task 
Force on Education, chaired by John Gardner, and the report in 1967 of the 
Research and Technical Programs Subcommittee of the House Committee on 
Government Operations, chaired by Henry S. Reuss (1967). 
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Others urged that fundamental research be supported to improve the overall 
quality of R&D and to build basic knowledge about educational processes 
(see for example Levien 1971). 

When Congress established the National Institute of Education (NIE) 
in 1972, it made explicit a policy for fundamental research relevant to 
education. The Institute was given four responsibilities (Levien, 1971): 

1. to help to solve or to alleviate the problems of, and promote 
the reform and renewal of, American education; 

2. to advance the practice of education, as an art, science, 
and profession; 

3. to strengthen the scientific and technological foundations 
of education; and 

4. to build an effective educational research and development system. 

The 1972 act thus gave the NIE primary responsibility for research in 
education and authorized it to support fundamental scientific research 
relevant to education. This action placed fundamental scientific research 
squarely among the educational functions of government. The wording gave 
fundamental scientific research relevant to education a status that is, in 
theory, independent of applied research and development. The act also made 
explicit a role for fundamental research that had evolved implicitly since 
the end of World War II, as basic science gained federal recognition and 
support. 

FEDERAL POLICY IN PRACTICE 

The way a federal agency allocates its resources and attentions is one 
measure of the agency's commitments--a measure far from perfect. Different 
activities are not equal in cost, they do not demand equal attention, and 
they do not capture the interest of congressional committees and consti
tuents equally. Moreover, the data needed to make comparisons are some
times unreliable or unavailable. The Committee has nonetheless examined 
the distribution of resources and attentions of the NIE and other agencies 
with interest because they are probably the best way to'evaluate operating 
policy for fundamental research relevant to education. 

Relative Levels of Effort 

The federal government takes several routes to solving or alleviating the 
problems of American society. Among them are direct and indirect subsi
dies to individuals, public services, and incentives to local, state, and 
private action. Another route is social research and development, broadly 
defined. Applied research and experimental development can help to pro
duce new practices and technology; social experiments and demonstrations 
can test or refine new programs; evaluations can provide an assessment of 
new activities; basic research can improve understanding of society and 
its problems. It is inaccurate and unrealistic to discuss these activities 
as though they were different ways of doing the same thing. Basic research, 
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for example, is not designed to solve a practical problem but to build 
knowledge, whereas many demonstrations are not designed to produce either 
new knowledge or new applications of what is known. Nevertheless, each 
has an important part to play in moving toward the enrichment and improve
ment of society~ The questions we address here are whether each element 
in social R&D for education has the support it deserves, and whether the 
distribution of effort reflects a balanced, realistic perspective on im
proving and enriching education in this country. 

Based on its detailed survey of federal programs, the Study Project 
on Social Research and Development of the National Research Council (NRC) 
has estimated that in 1975 the government obligated $1.65 billion for what 
they call "knowledge production and application"--endeavors to acquire 
knowledge and new solutions for social, economic, and other non-medical and 
non-technological public problems. This estimate is considerably higher 
than the estimate of civilian research and development from the National 
Science Foundation (NSF), because it includes policy research, demonstra
tions, statistical and information services, and evaluations not counted 
in the annual survey by the NSF. We prefer to begin with the NRC data, 
because they show a fuller range of elements in modern social R&D. We 
refer later to data collected by the National Science Foundation and others. 

Table 1 presents the NRC estimate for social R&D and the results of 
the Study Project's survey of R&D related to education. The data in Table 
1 show that twenty-four agencies or subagencies support research, develop
ment, and other activities directly related to the future improvement of 
education. (We have summed for this table all programs the NRC classified 
as functioning to improve general public education, science, health and 
cultural education, education and training for employment, and development 
of human resources.) Other programs in agencies such as the National 
Institute of Mental Health and the basic research divisions of the NSF 
support work relevant to education, although their primary function is 
different. Even given the number of agencies involved, the total support 
for education R&D is quite large--33 percent of all social R&D, and 3.6 
percent of all federal services to education--or just over $.5 billion. 

Table 2 presents two independent estimates of the way education R&D 
is distributed among types of activity and the principal areas of educa
tion to which these activities apply. The first estimate is based on the 
NRC Study Project's survey of R&D programs within agencies. The second 
estimate is based upon a classification of individual projects in a limited 
sample of agencies. The two estimates differ understandably in size, but 
they are in surprising agreement about the distribution of R&D activities 
in education. 

Of the activities described in Table 2, the oldest are probably the 
programs for R&D in education of the Department of Defense. We have in
cluded these because our review of projects showed a substantial number 
that are clearly pertinent to education in general. There are projects, 
for example, on literacy, the development of quantitative skills, and the 
measurement of achievement. (Purely military training and employment 
projects are not included in these data.) Most of the work that applies 
to education and training for employment and to the development of human 
resources is supported by the Department of Defense and the Department of 
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Table 1 Total and Education-Related Fed•ral ObllgattC1n for Social bet"arrh and Other l•l•t..:I A<'t1v1ttea. 
Flocol 197S (dolloro in thouunda) 

~~~~~~~~~~~~~~~~~--,T~o~t-o71~5o,.-<71•.....,..I~~~~~~~~~~~~~~~-~~--~~ 

Re1earC'h and !ducation-Rebted Reeearch and Other Acttvltle• 
Other Related Other 

~A&·•~n~c~y~~~~~~~~~~~~~~~~A~<~t~l~v=tt~l~•~•'--~~--'T~o~t=•~l~~~~=b~•~earcb Act1v1t1•• 

Depart•nt of Agriculture 

Depart .. nt of £~rce 

DepartHnt of Defenee 

DepartMnt of Health, Education and 
Welt.re: 

Alcoholt .. , Drua Abuae, and 
Mlntal Health Ad•inletration 

Aee't. Sec. for Education 

Center Dl••••• Control 

Health Reeource1 Ad•lnietratton 

Health Servlc•• Ad•1nhtration1 

National lnatitute of Education 

National lnatltute• of Health 

Off lee of !ducat ton 

Office of Huaan Develo.,..nt 

A••' t. Sec. Plenntna & Ive tuat ton 

Other 

DepartMnt of Interior 

Depert .. nt of Labor 

Depart .. nt of Treaeury 

Appalachian Reatonal C:C-taaton 

Civil Service C:C-taaton 

Com.on Service• Adlilnbtratton 

Equal Ellplo,...nt Opportunity c~•••ion 

Federal Mediation 6 Conciliation Service 

National Foundation Arte and Huaanttiee 

National Sc lence Foundation• 

Saitheontan lnat ltut ion 

Veteran• Ad•lnhtret ton 

Al 1 othvr aaenctu 

TOTAL AGENCIES 

Dhtrlbutton by function 

Dtatrtbutlon by actlvttyc 

263,639 

93,lS6 

S9,J 74 

8S,6lS 

IS, 797 

S,220 

7S,80S 

40,497 

73,820 

66,S66 

191,44S 

62. 829 

30,004 

39,643 

12,967 

8S,276 

19,409 

ll,236 

9, IS4 

S,2SS 

8,292 

2,S04 

!OS 

17, Sll 

109, 744 

9, 117 

3,877 

230,903 

6SO 780 

100% 

S6,82S 

220 

43, IOS 

IS, 797 

1,9S6 

14, 77S 

73,820 

4, 76S 

191,44S 

l, 120 

2, 714 

I, 727 

64,909 

1,447 

llO 

1,300 

S,2SS 

2,SOO 

2,S04 

!OS 

17. su 

39,87S 

3, 187 

ll% 

100% 

40 

100 

7,Sll 

108 

4,HS 

II, 700 

12, 192 

1,168 

10 

14,007 

610 

110 

1,Sll 

301 

S9 

190 

1,900 

81 716 

IS% 

S6, 785 

120 

17,8ll 

1,284 

1,841 

9,190 

62,120 

4, 76S 

179,2Sl 

1,120 

1,546 

I, 717 

S0,902 

837 

l,lOO 

3, 724 

2,SOO 

2,203 

46 

17, 321 

l9,87S 

1,287 

465 259 

8Sl 

NOTE: Sttdal n·aeerC"h and other r•lat~ ecrtvtctea tm·lud•s badr end applted r•HArC'h, evaluation, .ratie
tiC"al actlvttte11. devf")('tpeent of urert.1"• d~1netratlona 1 and dteantnatlon vhoae function ta to 
undereund or t.,rov• eoctety tn area• auch •• health. education, and the ecoa091. llc.edlcal, tech
nologicel, and •pace probl- are ucluded. Education-related reaearch and other actlvltiu lnclud• 
all the activitiea !lated above vhoae priaary function la under•t•ndina or iaprovia.1 l ... l'al educa
tion, apecialiiEed education, and eaploy11ent and training. 

•Agency 1upporta reeearch related to education but it• prt .. ry function vaa identified othervtee (see Teble ]). 

bCeneral and epecialhed education 18 26 percent of total eoclal reaearch and related act1v1t1ea; nployaent 
and train in& le 1 percent. 

cthe dietrtbution of act1v1t1ee for total social reeearch and related activities h 6S percent fol' non-reaearch 
activltiea and lS percent for reaearch. 

Source: Study Project on Soehl Research and Development, National Acad .. y of Sciencee-Natlonal Reaearch 
Council, Waahington, o.c., 1976. 
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Table 2 Two Eeti.ate• of th• Distribution of llHearch aad Other Activities Relevant to Education, Piacal 1975 (dollars in 
thouHDda) 

Eatl.mata 1. Proar- for ReHarch aad Other Activitiea in 
Education (Study Project on Social ll&D) 

Type of Area of Inter••t 
Activity Science, 

Health, and Employment 
General Cultural Manpower and 
Schooling Education Training 

a. ... rch 32,539 (9%) 7,348 (9%) 41,829 (35%) 

Evaluation 18,071 (5%) 8ll (1%) 1,030 (1%) 

Statistical 
Activitia• 2,967 (11) 46,900 (39%) 

Devalo-nt 
of llatarial• 47,695 (14%) 40,132 (48%) 15,547 (IJ%) 

Policy 
D_,natrations 
and Social 
Experiment• 90,267 (26%) 3,612 (4%) 8,934 (8%) 

Other 
Demnetrationa 73,648 (22%) 12,438 (15%) 2,698 (2%) 

DiHnination 79,689 (23%) 18,834 (23%) 1,984 (2%) 

lOTAL 344 ,876 (100%) 83,177 (100%) 118,922 (100%) 

A&anciea 
enpaad in Office of NIH, CDC, Department 
support at Education, HRA, NSF of Labor, 
$15 aillion llational (Science Depart•nt 
or •re: Institute of Education), of Defense 

!ducat ion, National 
Aaslatant Foundation 
Secretary of for Art• 
Education, and 
DepartMnt HuunitiH 
of 
Aaricultura 

Eati .. te 2. Raaearch Projacu aad Other Act1vit1•• 1D 
Education (Social Reaearch Croup) 

Type of Araa of lnter••t 
Activity 

Science and lllploymnt 
General Haalth Hul_.r and 
Schoolina Education Traintna 

Research 21,569 (81) 4,208 (81) 1,590 (44%) 

Evaluation 22,407 (8%) 111 (211) 479 (131) 

Development 
of Materials 49,933 (18%) 22,492 (421) 1,0SO (291) 

Demonstrations 
and 
Diaaeaina t ion 179,294 (64%) 6,694 (UI) 405 (111) 

Other 
Diaaeaination 7,210 (31) 19,511 (37%) 56 (21) 

TOTAL 280,413 (1001) 53,016 (1001) 3,580 (100%) 

Agencies 
Included: Office of llSF (Science Depert-t of 

Education, Education),• Labor, 
National llIDA, lllAAA, Depertaant of 
Inatitut• of BSA, ICHS, DefanH8 

Education, SRS 
NSF (lade), a 
DepertMnt of 
Aarlculture, 
NIH: NINCDS, 
NICHD, OHD, 
NIIGI 

llllTE: The data for the left portion of the table waa aupplied by the NRC Study Project on Social R&D. The rlpt portion of 
the table vaa prepared by the Co-ittee on Fundaaantal lleaearch Relevant to Education, uaiaa data auppUad and coded by 
the Soclal Reaearch Croup (George Washington Unlverolty) of the Project on Interaaency Coordination. Th• Study Project 
on Social ll & D data are for all proara .. engaged in education ll&D. The Intaragancy Coordination Project data are for 
indlvidual project• ln education through age 24 in selected agenciea only (see Table 3 for Uat). 

8 The Intaragancy Coordinating Project dld not code project• of the DepartMnt of Defenaa (DOD) or th• llallonal Science fouada
tlon (llSP). The data presented in this table, however, include research or related projects relevaat to education eupported 
by theH t'tlO aaenciH. The Coaaittee obtained and coded project abstract Uata of unclaHifiad ruurch 1n the DOD aad Uat• 
of projects in Science Education, and the baaic behavioral and social science research proar ... of the NSP. Codiaa for educa
tion relevance vaa based upon the inclu•ion of key words or phrases in the abstract, ew:h as humaa learnlq, aenteace campre
heneion, attention, and children'• development. Thia •thod and those uaed by other groups probably undereetimate 
education-relevant research. 

ICHS 
CDC 
HRA 
HSA 
NIAAA 
llICHD 

NIDA 

lureau of Co-unity Health Services 
Center for Dieeaae Control 
Hulth Resource• Admini•tratian 
Health Services Admlniatratlon 
Rational lnatitute for Alcohol Abuse and Alcoholism 
Rational Institute of Chlld Health aad Human 
Develo-nt 
National lnatltute of Drua Abuse 

NIH 
Nillll 
NINCDS 

NSF 
OHD 
SRS 

National Inotltutea of Health 
Natlonal Inatitute of -tal Health 
National Institute of Neurological and C-icativa 
Disorders and Stroke 
National Science Foundation 
Office of Hwaan O.velo-nt 
Statistical Research Service 
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Commerce. Their programs allocate more than one-third of this R&D funding 
to research. Only about one-sixth goes to demonstration projects or dis
semination. 

The next oldest programs are those that pertain most directly to 
specialized education in science and health. In these programs, especially 
in the Science Education Directorate of NSF, the development of materials 
(such as new curricula) claims the largest proportion of support--about 40 
percent. Research in science, health, and cultural education is allocated 
8 or 9 percent. 

The most recent programs, including the programs of the Office of 
Education and the National Institute of Education, are those that support 
work on public school education, and to a far lesser extent, preschool 
and adult education. In these programs, less than 10 percent of the work 
supported is research. The largest activity by far is demonstrations and 
dissemination. We estimate that demonstrations are allocated nearly 50 
percent of the funds, and dissemination, about one-quarter of the funds. 

Table 3 provides alternative figures from independent sources for esti
mating how research in education is distributed between its basic and ap
plied components. Both sets of data show that, overall, basic research 
receives about one-third of the total research support. This proportion 
is even smaller (22-29% of all research) in the agencies identified by the 
NRC Study Project on Social R&D as directly concerned with research in 
education. Basic research is smallest (15-20% of all research) in the 
Office of Education and the National Institute of Education. 

Taking as a rough guide these proportions of basic research and the 
known figures for total research and total R&D, one can estimate the pro
portions of basic research in the total R&D budget. As shown in Table 4, 
we estimate that the Office of Education and the National Institute of 
Education apportion about 2 percent of the R&D budget to basic research. 
(These agencies, of course, have the major responsibility for work in 
general education and schooling.) This estimate contrasts with the 
4-percent proportion for basic research allocated by the whole array of 
agencies concerned with education (as categorized by the NRC Study Project 
on Social R&D) and with the 12 percent of R&D for basic research in all 
agencies engaged in social research. We derived these estimates indirectly, 
but they are remarkably similar in character to the National Science 
Foundation's own estimates. The NSF data, shown in Table 5, indicate that 
four agencies having a primary interest in education allocate 3 percent 
or less of their R&D support to basic research, while federal agencies as 
a whole allocate about 11 percent of R&D to basic research. 

These data are evidence of the low priority that fundamental research 
relevant to education receives in most of the federal agencies whose re
sponsibility is to support or improve education. The level of effort in 
comparison to other activities is particularly low in the agencies whose 
primary concern is public education in this country: the Office of Edu
cation, the National Institute of Education, and the National Science 
Foundation, in its Science Education Directorate. 

The current proportion of support for fundamental research in educa
tion is even lower than it was prior to the enactment of explicit policy 
in 1972, ~ccording to these estimates. As Table 6 shows, whether one 
considers individual projects or agency programs, research in 1968 was 
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Table 3 two Estimates of Federal Obligations for Basic and Applied Research Relevant to Education, fiscal 1975 
(dollars in thousands) 

Estimate 1. Programs for Research 
in the Behavioral and Social Sciences 
(National Science Foundation) 

Agencies Engaged in Some 
Education Reaearch(Study 
Project on Social R&D) 

Department of HEW: 

National Institute 
of Education 

Office of Education 

Office of Aas' t 
Secretary of Education 

Health Division 

Basic Research 
in Behavioral/ 
Social Sciences 

1,894 

l,894 (20%) 

9,190 (NIH) 

Applied Research 
in Behavioral/ 
Social Sciences 

2,174 

5,266 

7 ,440 (80%) 

550 

15,067 (NIH) 

Estimate 2. Research Projects 
Relevant to Schooling and Other Formal 
Education, Se lee ted Agenc iea Only 
(lnteragency Coordinating Project) 

Basic Research 
in Education 

810 

1,019 

1,829 (15%) 

Applied and 
Policy Research 
in Education 

6,453 

3,813 

10,266 (85%) 

1,964 (NICHD, NINCDS) 

14,368 (CDC, HRA, OHD) 667 (OHD) 

472 (NICHD, NINCDS) 

1,344 (OllD) 

Department of Agriculture 

Department of Interior 

Department of State 

Department of Commerce 

Smithsonian 

Department of Labor 

Department of Defense 

Veterana Administration 

Other Agencies Whose Research 
is Relevant to Education 

National Science Foundation 

Alcohol, Drug Abuse, and 
Mental Health Administration 

Health Services Administration 

Social and Rehabilitation 
Service 

TOTAL 

Distribution of Total 
Basic and Applied Research 

12 ,484 

611 

0 

91 

7,643 

877 

11,176 

260 

44,226 (22%) 

35,601 

26, 791 

0 

0 

106,618 

33% 

38 ,216 225 83 

5,459 

5,688 

7,810 

0 

14,401 0 12 

45,206 5718 

5,510 

159,715 (78%) 5,256 (29%) 13,184 (71%) 

13,830 

32 ,439 950 3,366 

0 205 (BCHS) 0 

9,648 0 0 

215,632 9,495 17,872 

67% 35% 65% 

NOTE: 1be National Science Foundation defines basic research as research in which the investigator is concerned 
primarily with gaining a fuller knowledge or understanding of the subject under study. In applied research, 
the investigator is primarily interested in a practical use of the knowledge or understanding for the purpose 
of meeting a recognized need. The Interagency Panel employed similar definitiom. 

~ta from co-ittee on Fundamental Research Relevant to Education. Coding of basic and applied research vaa baaed 
upon the definitions developed by the National Science Foundation. 

ADAlllA Alcohol, Drug Abuse, and Mental Heal th Administration NICHD National Institute of Child Health and Human 
BCHS Bureau of Community Health Services Development 
CDC Center for Disease Control NIH National Institutes of Health 
HRA Health Resources Administration NINCDS National Institute of Neurological and Co-
HSA Health ~ervices Administration municative Disorders and Stroke 

C»ID Office of Human Development 
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Table 4 Estimates of Basic Research Relevant to Education as a Percentage of all R&D 
Activities in Education, 1975 

R&D Activities 
in Education 

Basic research as 
percentage of R&D a (highest estimate) 

Applied research 
as percentage 
of R&D 

Total research as 
percentage of R&D 
(highest estimate) 

Total R&D 

b NIE and OE 

2% 

7 

9 

100% 
($265,265,000) 

Agencies 

NRC-Categorized 
Agencies Engaged 
in Education Researchc 

4% 

ll 

15 

100% 
($546,975,000) 

All Agencies 
Engaged in d 
Social Research 

12% 

23 

35 

100% 
($1,650,780,000) 

NOTE: Data from the NRC Study Project on Social R&D and the Social Research Group. 

8nerived from percentage distribution data sW11Darized in Table 3 (estimates 1 and 2) 
and base data in Table 1. For example, the highest estimate of basic research as a 
percentage of all research in the National Institute of Education and the Office of 
Education (Table 3) is 20 percent. Twenty percent of education research in the 
National Institute of Education and the Office of Education ($23,892,000 in Table 1) 
is $4,778,400, which is 1.8 percent of total social R&D in NIE and OE. 

b See first subtotal in Table 3, where for the National Institute of Education and the 
Office of Education, basic research is 15-20 percent of total research. 

c See second subtotal in Table 3, where for agencies categorized as engaged in education 
research, basic research is 22-29 percent of total research. 

d See total in Table 3, where for all agencies studied (including basic behavioral 
science in NSF, for example), basic research is 33-35 percent of total research. 
Research is 35 percent of all social R&D (Footnote 4, Table 1), or about $577.8 
million. 

OE Office of Education 
NIE National Institute of Education 

--
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Table 5 Estimates of Basic Research as a Percentage of all R&D Activities in Pour Agencies Having Major.Concern 
With Education: National Science Foundation Data, 1975 (dollars in thousands) 

Activities 

Agency Total Basic Research Applied Research Development 

Amount % Amount % Amount % Amount % 

National Institute of Education $69,868 100 $1,894 3 $2,174 3 $65,800 94 

Office of Education 45,859 100 -- 0 5,266 11 40,593 89 

Office of Human Development 64,340 100 --- 0 7,077 11 57,263 89 

Assistant Secretary of Education 12,647 100 --- 0 550 4 12,097 96 

All agencies total R&D 19,044,260 100 2,145,834 11 4,783,376 25 12,115,050 64 

Source: Fedezta'L Funds .for Research, Deve'Lopment and Other Scri.entific Activities, Fisca'L Years 19?S, 19?6, and 19??. 
NSP 76-315. 

U1 ..... 
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Table 6 Estimates of the Distribution of Support for Research and Related Activities, 
1968 and 1975 (dollars in thousands) 

Type of Activity 

Research 

Evaluation 

Development 

Demonstrations 

Dissemination 

TOTAL 

Type of Activity 

Research 

Basic 

Applied 

Development 

TOTAL 

Type of Activity 

1968: Project Support (data from National Center for 
Educational Research and Development, Office of Education) 

Off ice of Education All Federal ~encies 

38% ( 34,650) 44% ( 63,794) 

5 ( 4,531) 4 ( 6,087) 

48 ( 44,404) 45 ( 66,087) 

2 ( 1,476) 2 ( 2,966) 

8 ( 6,978) 5 ( 7,649) 

100% ( 92,039) 100% (146,583) 

1968: Program Support (data from NSF) 

Office of Education All Federal Agencies 

37% ( 33,562) 34% (5,364,860) 

7 ( 6,473) 13 (2,103,837) 

30 ( 27,089) 21 (3,261,023) 

63 ( 57,437) 66 (10,556,565) 

100% ( 90,998) 100% (15,921,424) 

1975: Project Support (data from Social Research Group) 

Office of Education and 
National Institute of Education 

Research 5% ( 12,295) 

Basic 1 ( 1, 829) 

Applied 4 ( 10, 266) 

Development 18 ( 46,493) 

Evaluation 7 ( 17,769) 

Demonstration 67 (169,791) 

Dissemination 

Other Dissemination 3 ( 7,114) 

TOTAL 100% (253,262) 
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Table 6 (continued) 

Type of Activity · 1975: Program Support (data from National Science Foundation) 

Office of F.ducation and 
National Institute of Education All Federal Agencies 

Research 8% ( 9,334) 36% (6,929,210) 

Basic 8 ( 1, 894) 11 (2,145,834) 

Applied 6 ( ?, 440) 85 (4, ?83,3?6) 

Development 92 (106,393) 64 (12 ,115 ,050) 

TOTAL 100% (115, 727) 100% (19,044,260) 

NOTE: The National Center for Educational Research and Development and Social 
Research Group data are both based on expenditures for projects, but 
categories other than "research" and "development" may not be comparable. 
These project data may be used for estimating the relative proportion of 
research support in two years, not for comparing levels of support. 

The Hational Science Foundation data across years are for program obli
gations. They are approximately comparable and indicate trends in levels 
of support as well as the trends in relative distribution of activities. 
Note also that proportions attributed to research are roughly the same 
whether program- or project-level data are used. 

Sources: National Center for Educational Research and Development (1969) 
Educational. Research and Devel.opment in the United States; Office of 
Education. No. HE5.212:12049 December. Washington, D.C.: U.S. 
Government Printing Office. 

Fedem.l. Funds fozo Reseazoch, Devel.opment, and Othezo Scientific 
Activities, Fi.scat Yeazos 19?5, 19?6, and 19??. NSF 76-315. 

Fedem.l. Funds fozo Reseazoch, Devel.opment, and Othezo Scientific 
Activities, Fi.scat Yeazos 1968, 1969, and 19?0. Vol. Xvlll. 
NSF 69-31. 
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more than one-third of total R&D. Basic research in the Office of Educa
tion, according to the NSF estimate, was allocated about 7 percent of the 
Office of Education's R&D budget, compared to 13 percent for basic research 
supported by all federal agency programs. In 1975, research remained above 
the one-third level for all federal agencies. Yet in the Office of Edu
cation and the National Institute of Education combined, research fell 
to less than 10 percent of R&D, and basic research, as we noted earlier, 
to 2 percent or less. Furthermore, the program support data from NSF 
reveal that dollar amounts for basic research in education (in the OE only 
in 1968 and the OE and the NIE combined in 1975) fell considerably in the 
1968-1975 period. Support for fundamental research relevant to education 
has therefore declined in an absolute sense as well as in proportion to 
other R&D activities. 

Balance and Quality of Effort 

The data we have reviewed show that the government's overall investment in 
improving education through R&D has increased considerably in recent years 
(for example, see totals in Table 6). This new investment is an encouraging 
sign of commitment to the future of education and of concern about those 
who are not receiving the best that education can offer. Certain elements 
of R&D have received far more attention than others, however. Since 1968, 
support for demonstrations, such as trials of the Follow Through and Right 
to Read projects, dissemination, such as the ERIC program, development of 
curricula, and evaluation of new programs and innovations has multiplied; 
on the other hand, support for fundamental research has not. Some of the 
new R&D efforts, while expensive, have great merit--others do not. 

Some Co11DDendable Efforts 

It is important that practitioners have access to reliable, current infor
mation about the practice of education and that they have an awareness of 
scientific work related to their field. It is also important that new and 
innovative programs for education be carefully evaluated and tried on a 
small scale before they are carried to full application~ Development of 
up-to-date curricula and new techniques for education is another worthwhile 
activity. Certain of the new dissemination, demonstration, evaluation, 
and development activities to accomplish these ends have been of high qual
ity. Some recent evaluations of Head Start, Sesame Street, and other pro
jects, for example, carefully attach different kinds of assessment to 
different objectives of the prograllDDing. A longitudinal study of children 
over many years may be employed to assess academic effects; an experimental 
study with random assignment of children to groups may be used to evaluate 
illDDediate cognitive gains; a cross-sectional survey of involved and unin
volved adults may be conducted to assess co11DDunity reaction. Alternative 
study designs and statistical analyses of performance have been developed 
to evaluate overall gains from the program, "catching up" of particular 
subgroups, and gains due to maturation or to extra-program factors. The 
best of these evaluations have greatly improved the assessment of the 
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cost and benefits of proposed educational applications and their alterna
tives. They have also moved forward the overall capability to assess the 
costs and benefits of government policies. In this respect, calls during 
the sixties for a new R&D operating policy turn out to have been wise. 

Some of the most productive new programs show considerable application 
of knowledge and advanced methodology from basic research. For instance, 
contemporary designs for computer-assisted and individualized instructional 
programs have made, from their beginnings, considerable use of fundamental 
research on memory and learning by such scientists as Parlor, Skinner, 
Angell, and Thorndike. Researchers who have worked on these applied pro
grams have drawn on their own and others' fundamental work and, in develop
ing the projects, have stimulated fundamental inquiry (see for example 
Suppes 1966, Suppes and Morningstar 1972, Atkinson and Hansen 1966, Atkinson 
1974, 1975). 

This last is not an isolated example. Another is the national tele
vision program, Sesame Street, whose development was supported by the 
Office of Education and private funds. Sesame Street is not the final 
answer to early childhood education, but children who watch it experience 
significant cognitive gains. 

Sesame Street was developed by a team of educators, researchers, and 
creative television producers who also worked with outside advisory groups 
of teachers, children's book writers, educational planners, and researchers 
(see Lesser 1974). In formulating the goals, curricula, format, and eval
uation techniques for Sesame Street, these groups drew on knowledge from 
fundamental research to answer questions such as: What do children aged 
3-5 already know? What kinds of skills do children need to learn to read? 
What causes children to attend to the printed word and to understand its 
function? How do you know when children have learned how to think over 
alternative solutions to a problem? How useful is repetition? The an
swers to these questions were not always known, and usually it was not 
clear how they could be applied to television (especially in view of the 
paucity of research on television's impact on children). Yet it is clearly 
the case that basic research (most of which had origins years ago) played 
a useful role in the making of Sesame Street. 

Sesame Street received the American Psychological Association award 
for applied psychological research, and it is properly categorized as an 
applied undertaking. However, the program provides some excellent examples 
of the many ways in which federally supported fundamental research can in
form and improve practice, and the ways in which work on an applied problem 
can, in turn, advance fundamental inquiry as well: 17 

1. In a series of workshops held to help producers and writers better 
define their audience, basic researchers provided a picture of the average 
four-year-old child's mental development, worldly knowledge, family inter
actions, fears, and interests. This image was influential in determining 
the topics of skits, the degree of repetition, and even the use of special 
effects. For example, research since Freud has determined several ways of 

17Some of this information we base on minutes of meetings, working papers, 
and curriculum guidelines supplied by participants in the Children's 
Television Workshop, Sesame Street and Electric Company workshops. 
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A SESAME STREET SCRIPT ON SIBLINC RIVALRY 

Buffy Sings to Big Bird 

Tul,!11t: lii:1 Hi1•d, Buffy 

Musi,•: [,ullul>ies as pc1' bit 

i'r'•'I'": 81,mk<'t fol' Bi:J 8i1•d 

8i,1 iii I'd ls aittinu in his ne11t. /!ufj!J vits next tu him <'n thf' si'.,fc. 

HH: Hey Buffy, would you sing me a song? You use to sing to me all the time 
but seems like you haven't sung me a song for ages. 

fi;,J'.J:1: Gee, I'm sorry, Big Bird. I love to sing to you. Let's sec •. 
what shall I sing . • • 

She think!! fo1• a whi:le, then Just ,qol't c>f slides r:nt,! "h'th.·k-a-Hue-13cwy." 

Note: Buff!/, substt'.tutc any lul labfos ;tr'U wfoh fur t.lw mies liHt(?(f in this 
bit. J 'm sw•e you hau,., some wonderful ones. I onl.:1 1.iant thr>m to be 
1•cuo,1nizable as bab11-vonus, lullabies, by the kids in thP audience. 
[l,,n't feel you must u:w the oncn l'ue called fm•. 

H.'1: !Aft«J' <1 m,i"/ent) Hey, that's a song you sing to babies to make them go 
to sleep. 

B;,fJi1: (W,1,:n't eu--·n crware th1t 's what i:he ha:l c>hoscn! Well, I guess it is, 
Big Bird. It's called a lullaby. Don't you like that song? 

B/i: No I don't. Sing me something else. 

Buffy: All right. 

Thz:nks GJ<lin. Then star•ts sin;1in;1 "All the Pl•ctty Utt le !lor•ses." 

Buffy: Hush-a-bye, don't you cry. Go to sleepy, little baby ... 

138: That's another one of those baby lullabies. 

B11j'Ji1: I suppose it is, Big Bird. You don't like that song either? 

8H: No. 

[l;,fJ:1: O. K. No sweat. I'll pick something else. 

Sh,· thinks, then starts a thz:r«i l1dlab71. FHe Fi'.rd i'.s ;I• tt in:1 ni.irf. 

Bll: There you go again. You keep singing baby lullabies. 

81-<J'fif: I am sorry, Big Bird. I guess I miss my little baby. I miss not being 
able to sing lullabies to him .. so I guess I automatically started 
singing them to you. 

Bll: Well I'm not a little baby. I'm a great big bird. And I don't need any 
baby songs you were gonna sing to somebody else. To make them go to sleep. 
Sing me a song you sing to a great big bird who doesn't need to go to sleep. 

Buffy: O.K. O.K. I beg your pardon. (Pause) How's this? 

Sizu lazm.-·h,:s into a loud l'Ousinrr l'enditlrm of Home ext1•emely s1d,,z:ted son:1. 
Like, fo1• c:r.mple, Ma<'!Jamara 's Ei.md. Aftel' mw finr shr int.eJ'l•urtl! hel'sdf. 

B:tJ"fu: How's that? That O.K.? No baby's going to sleep to this song. This 
all right? 

BB: That's fine. That's just fine. Sing that one. 

Bz<ffy sin:1s the entil'e song at top volume. She practically exhausts he1's1Jlf, 
sin:iinJ loucl and with ureat emi•hasis. Finally at the end she turns to Big 
Bi i•d. 

Buffy: Well O.K.? How was that? Better? 

Camem pulls back. Big Bird is fast asl.:ep, ~;eacefulZy smilinu in his sleep. 
He sno1•es. 
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EXCERPT FROM A PRELIMINARY DRAFT OF GOALS FOR SESAME STREET 

Relational Concepts 

An understanding of relational concepts is sought on two levels: 
(1) recognition of an instance of that concept and (2) demonstration of under
standing through the performance of appropriate manipulations. 
Recognition: Given two objects (large and small box) varying on a predeter
mined dimension (size) the child can indicate which object is an instance of 
the concept in question (big). 
Demonstration: Given two objects (plane and bridge) the child can manipulate 
the objects (fly the plane under the bridge) to demonstrate his understanding 
of the concept (under). 

1. Relations based upon visual cues. 

a. Size 
ex. large, larger, largest; short, tall; skinny, little, etc. 

b. Position 
ex. under, over, on top of, below, above, beneath, etc. 

c. Distance 
ex. near, far away, close to, next to, etc. 

d. Amount of number 
ex. all, none, some, more, less, etc. 

2. Temporal Relationships 
~· early, late, fast, slow, first, last, etc. 

3. Auditory Relationships 
~· loud, louder, loudest; soft, softer, softest; noisy, quiet; high, 
low, etc. 

Classification 

1. Given at least two objects that define the basis of grouping, the 
child can select an additional object that "goes with them" on the 
basis of: 

- Size: Height, length or thickness 
- Form: Round, square, triangular 
- Function: to ride in, to eat, etc. 
- Class: Animals, vehicles, etc. 

2. Given 4 objects, 3 of which have an attribute in common, the child 
can sort out the inappropriate object on the basis of: 

- Size: Height, length, thickness 
- Function: to ride in, to eat 
- Class: Vehicles, animals 

3. The child can verbalize the basis for grouping and sorting. 
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helping children cope with sibling rivalry, and these were made the basis 
for several scripts (see first inset). 

2. The producers of Sesame Street were very concerned about speci
fying a set of objectives. They collaborated with researchers to design 
a list of behavioral goals for the program (see second inset). This work, 
heavily influenced by methodological advances in behavioral science that 
have occurred during the last fifty years, was an important factor permit
ting evaluation and assessment of the effects of the program on children. 

3. Research on children's responses to Sesame Street programs was 
performed throughout the show's development. This research, at first in
tended as an evaluative and sorting mechanism, turned up some findings of 
fundamental importance. It was discovered, for example, that previous 
laboratory research on children had somewhat underestimated the abilities 
of children, especially their attention span and memory. The discovery 
echoes an experience researchers had during World War II, when properly 
designed applied research produced fundamental advances.18 

And Some Not So Commendable 

Unfortunately, many of the new R&D programs for education have not built 
on what is known, have contributed little to what is known, and have had 
unknown or little usefulness for the practice of education. Demonstrations 
and development projects, for example, have been conducted with inadequate 
or no planning for their assessment, and attempts to evaluate them retro
spectively have proved to be of limited value. Overevaluation--or more 
precisely, unfocused, poor quality evaluation--is another problem. 

Even more serious are those projects that contradict what is known 
scientifically, build on an inadequate base of knowledge, are ill-designed 
to fill gaps in understanding, or require quick, predictable answers from 
science that are inherently impossible to achieve. We have examined many 
recent requests for proposals (RFPs), program announcements, actual proj
ects, and project reports and have concluded that the problem spreads 
throughout many government agencies, touches all elements of education 
R&D, including fundamental research, and is frequent enough to overshadow 
the work of good quality. 

The following cases taken from different agencies illustrate this 
point. With no desire to embarass, we have deleted identifying information 
from the following four examples. 

(1) RFP for a special education teacher certification project. 

This applied research was to be [and was] funded at about 
$1 million. The purpose was to identify those teaching 
behaviors that significantly influence learning in students 

18The Behavioral and Social Sciences Survey Committee (National Research 
Council 1969) noted, for instance, that the study of short-term memory was 
in part advanced by the need during World War II to improve human perfor
mance of vigilance tasks, such as watching air-defense radar scopes. 
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with unusual problems. This information would be used to 
develop a new statewide licensing system for special edu
cation teachers. [It was not.] The RFP called for three 
phases: The Design Development, the Pilot Year, and Large
Scale· Testing. During the first year, a skeleton design 
was to be developed. During the second year: (1) the pro
cedures for measuring teacher performance and student growth 
would be developed and (2) hypotheses on their relationship 
were to be generated. During the third year, data would be 
gathered to establish "solid empirical relationships between 
teacher variables and pupil achievement." 

This RFP imitates the techniques of NASA, identifying a product goal and 
setting timetables for research. The rational problem-solving approach to 
goal attainment, however, is inappropriately applied in this case. Mea
sures of teacher performance are still primitive and unreliable; the special 
needs of different kinds of children are not yet well understood; much more 
work is required to understand the financing, professional impact, and 
social effects of teacher certification. A more adequate base of scienti
fic knowledge is required before this applied research can pose answerable 
questions with reasonable tools. For the time being, an informed judgment, 
about licensing requirements would probably serve better than this formal 
study. The proposal is out of touch with what is known, uses unsound 
methods, and fails to acknowledge the kinds of basic work needed to accom
plish its goals. 

(2) RFP for basic research on barriers to the entry of minori
ties and women in medical careers. 

This RFP announced a competition for a 12-month project 
("36 man-months") that would identify "all" of those 
factors that prevent minorities and women from becoming 
doctors, medical technicians, dentists, epidemiologists, 
and other medical professionals. The project was to in
clude a "nationwide survey of students, teachers at all 
levels of education, and parents." 

This attempt was simply unrealistic in its objectives or scope. 

(3) Operation of an information network center. 

This center has responsibility for acquiring, cataloging, 
indexing, and abstracting selected reports of research 
and development in education. The center provides "infor
mation analysis products and various user services based 
on the data base." 

This center distributes three kinds of materials to researchers and edu
cators: collections of abstracted research reports, staff papers that 
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review research in selected areas, and guides to curricula. The CotIDllittee 
learned during its investigation that despite concerted attempts to upgrade 
the quality of the information in the system, nearly 70 percent of the un
published reports received by this center were kept for dissemination. 

Given that only 5-15 percent of submissions to behavioral and social 
science journals are published (after review by scientific colleagues and 
revision), the retention rate of the center is far too high. We are sym
pathetic with the need to cotIDllunicate unpublished data, but our impression 
is that much of what is disseminated through these large networks is pre
mature, unreplicated, and superficial in content. A major problem is that 
the system has no feedback mechanism for discarding information of poor 
quality. 

(4) Pilot demonstration and development of a learning disabili
ties curriculum. 

This recent 18-month project was designed to develop and 
test a set of workbooks and teacher aids for use with 
reading-disabled students. The largest part of the proj
ect provided directed practice in tracing designs and 
letters. 

The initiative for this project derived from correlations that have occa
sionally been found between reading problems and difficulty in tracing 
objects accurately. No causal relationship has been established or is 
probably, however, and no provision was made to verify whether tracing 
skills have an impact on learning to read. The development project was 
premature and unlikely to benefit students. Evidence from many earlier 
projects like it indicate no long-term gains and minimal short-term im
pact, other than what would be expected from a student's receiving indi
vidual attention. 

These illustrative projects are not atypical of education R&D, nor 
are projects like them exclusive to education R&D. 19 In our judgment, 
they represent an ill-advised tradeof f of scientific quality and future 
understanding for promises of itIDllediate products and superficial benefits. 
To be fair, we must note that the promises have not always been made by 
administrators. Researchers themselves have sometimes approached their 
work with inappropriate optimism about the speed with which science might 
yield results that would inform practice. 

Conclusion. The application of science and technology to improve edu
cation is of great importance. On the whole, however, we believe that the 
federal government has adopted policies that encourage superficial and 
wasteful research that has the appearance of relevance but lacks the sub
stance of general principles. We recotIDllend a significant redistribution 
of emphasis toward more fundamental research in education and toward a 
more measured approach to education R&D of all kinds. The current re
sources for doing so are clearly sufficient. 

19See, for example, the report on research conducted by the National Insti
tute of Law Enforcement and Criminal Justice (National Research Council 1977). 
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MANAGING FUNDAMENTAL RESEARCH 

This Committee has considerable interest in the way fundamental research 
is managed, and for most of us this concern is not neutral. We have 
committed our professional lives to fundamental research and have strong 
opinions about the kind of environment that stimulates our best work and 
that of our colleagues. We have tried in this section to outline those 
views by summarizing the characteristics of the research environment we 
think most important and offering alternative management policies for 
achieving them. It is our assumption that when the support of research is 
part of a federal agency's mission, a major goal will be to locate and fund 
research of the highest available quality in order to obtain results of the 
greatest possible use. These comments represent our best judgment con
cerning the conditions under which valuable research results are most likely 
to be obtained. 

The Nature of Research Resources 

The significant aim of fundamental research is new knowledge. This objec
tive can be realized if there exists a pool of many excellent projects 
and interaction among creative, well-trained, and dedicated investigators 
who criticize and test one another's ideas. Maintaining and building the 
intellectual community of investigators who study cognitive, social, and 
other fundamental processes related to education is crucial to the develop
ment of significant new concepts for understanding education. Priorities 
for research funding, the procedures used in evaluating proposed projects, 
and the mechanisms used for managing projects strongly influence the inter
ests and capabilities of this research community in ways that develop over 
relatively long periods of time. They affect the level and quality of in
teraction and the enthusiasm and care with which promising new ideas are 
pursued. Therefore, the selection and management research projects cannot 
be viewed simply as a process of procuring specific items of research work 
for specific purposes. The administration of research is part of the re
search environment and must be designed in concert with its essential ele
ments. 

The first requirement of an excellent research environment is that it 
permits criticism to flourish. Criticism is the main feature of good fun
damental research, especially in the behavioral and social sciences, be
cause controversy surrounds the questions that researchers investigate and 
observations are often nonmechanical and are open to divergent interpre
tations. Progress, therefore, depends upon a system of checks and balances 
for discarding the less defensible theories, encouraging better explanatory 
concepts, and replicating observations. Publication in the open literature 
and peer review of past and proposed work strengthens this system by ex
posing ideas to expert criticism and competition. 

Expertise is essential. To conduct or select excellent research on 
any problem requires extensive knowledge of the literature in the subject 
to be studied. It requires, not just familiarity with what has been done 
(which can be acquired in a few weeks or months of reading), but knowledge 
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of a kind that permits critical judgments of the reliability and interpre
tation of previous findings. Furthermore, the technical capabilities 
needed to evaluate and carry out significant innovative research on a 
problem develop only as a result of experience obtained in some years of 
interaction with colleagues, especially in the same discipline, who criti
cize and contribute to one's understanding of substantive and methodologi
cal issues. 

The Committee's emphasis on peer review and disciplinary expertise 
does not preclude multidisciplinary, "problem-oriented" programs of re
search. It does, however, call for holding these programs to the scienti
fic standards of the separate disciplines that contribute to them. These 
programs can be no better than the scientific rigor and significance of the 
work as judged against the standards of the disciplines. Each research 
program that is oriented to practical or public issues, then, should have 
at least two perspectives: one facing the relevant disciplines in the 
scientific community and one facing the relevant problems identified by 
the agency. 

The evaluation of research proposals requires detailed familiarity 
with current knowledge about the specific issues to be investigated as 
well as the probable capabilities of the research methods to be used. The 
variety of substantive issues on which knowledge is needed and the detail 
in which evaluators must be familiar with those issues far exceed the ca
pacity of any agency staff. Only by consultation with panels of currently 
active research investigators can an agency hope to make valid judgments 
about the likelihood that proposed research projects will develop usable 
new concepts and knowledge that will contribute to the improvement of edu
cation and to the general understanding of processes involved in education. 

The second requirement of an excellent research environment is time. 
Discovery needs a base of careful investigation, and even if chance plays 
a part, new ideas need testing. Pavlov (1936) gave this advice to young 
scientists (p. 83): " ••. Firstly, gradualness. About this most impor
tant condition of fruitful scientific work I can never speak without emo
tion. Gradualness, gradualness, gradualness ..• never begin the subsequent 
without mastering the preceding. . • • But do not become the archivist of 
facts. Try to penetrate the secret of their occurrence, persistently search
ing for the laws which govern them ••.• " 

Federal agencies and the public are understandably concerned about 
the time required to solve problems through science or to get "answers" 
from research. In part, as we have observed, the outcomes of research 
have been misunderstood. But also, the time required to formulate and to 
carry out productive research is usually underestimated. We emphasize 
that this time cannot be reduced significantly by programming sequential 
activities, tightly supervising laboratories, dividing labor according to 
function, or "buying" clusters of research. The individual is at the heart 
of fundamental research and he or she needs time to think, worry, and pro
ceed with "gradualness." 

The trend, unfortunately, is moving in the reverse direction. Agencies 
are demanding "short-term" research and "quick, usable results." In prac
tice, this has meant an emphasis on specific contracting and a movement 
away from continuity of funding. These practices are appropriate for cer
tain activities, such as archiving or the delivery of specific products, 
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but when the goal of a program is to produce new knowledge and understand
ing, rigid time schedules are likely to interfere with the need to explore 
the implications and the qualifications of results. Exploration of the 
validity, reliability, and generalizability of research will often conflict 
with desires for quick, usable results. However, the latter are likely to 
be obtained at the cost of long-term benefits, and support given to many 
short-term projects is likely to be wasteful of resources. 

Any policy that attempts to procure basic research simply in order to 
solve relatively specific, immediate, short-run goals will almost surely be 
wasteful and unsuccessful. It will be wasteful because the capability of 
scientists to work productively on problems involves complex skills and 
substantive knowledge that is far too expensive to develop for any short
run purpose. And it will be unsuccessful because findings obtained on iso
lated problems without substantial basis in a general conceptual framework 
will almost surely be of limited validity and usefulness. 

' The third characteristic of a productive research environment is open-
ness and flexibility. Research is by its nature an exploratory enterprise, 
and each step taken is contingent upon previous findings. As research pro
ceeds, an investigator will often need to pursue unanticipated questions 
or spend more time than was planned to ensure that some results are reliable 
and valid. A research investigator who is not sensitive to unexpected find
ings is at fault for overlooking potentially important outcomes. 

On the other hand, the Committee believes strongly that research in
vestigators should be responsible to the agencies that support research for 
diligent effort and careful work. For example, research results should be 
thoroughly tested for their reliability and evaluated for their general 
significance. Proposals for research support should present plans in rea
sonable detail, so that peer review panels can evaluate the probable pro
ductivity and significance of the work. Furthermore, investigators should 
submit timely reports of progress to the funding agency. It must be recog
nized that the activities actually carried out in a research program may 
differ substantially from the plans that were initially made. Investiga
tors must be free to test new ideas, follow opportunities not anticipated 
when the research was proposed, and recheck previous results that new find
ings call into question. Such departures from research agendas are not 
arbitrary: when research investigators substantially change a plan, they 
can justify the change. Recognition that good science requires flexibility 
and openness to unexpected findings is quite consistent with strong require
ments that (1) investigators state clearly what they plan to do with public 
funds for support of their research, (2) that they pursue their work on the 
problems they undertake to study with diligence, and (3) that they report 
their activity. 

It is the Committee's opinion that the most productive tool yet devised 
for managing research without destroying freedom of inquiry is the research 
grant awarded after peer review of unsolicited proposals. Unsolicited pro
posals give the responsibility for ideas to the persons who will perfrom 
the work; peer review of proposals provides the method for selecting per
sons who are most likely (not guaranteed) to be productive; and grants ordi
narily provide some direction yet considerable freedom to follow lines of 
inquiry that show promise as the work progresses. Again, this does not pre
clude "problem-oriented" programs. Program officials can ask advice of 
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citizens, professionals, and others who are concerned with relevance to 
help plan the program so that proposals with both relevance and scientific 
merit can be selected; neither does it preclude multidisciplinary peer re
view designed to stimulate new directions in research. 

Management Alternatives 

There are several models in the federal government of how excellent funda
mental research relevant to education can be managed within the framework 
of unsolicited research grant programs. Among the best known are the pro
grams for basic research in the behavioral and social sciences at the 
National Science Foundation, the National Institute of Mental Health, and 
the National Institute of Child Health and Development. These are described 
adequately elsewhere, so we do not discuss then in detail. One special 
point we wish to make, however, is that in many of these programs, support 
is given to basic research revelant to significant social problems. In 
the National Science Foundation, for example, there is in the Social Science 
(basic research) Division a program called "Social Indicators" (National 
Research Council 1976, p. 43, 79): 

Social indicators • • • cuts across the established social 
science disciplines, involving especially sociology, social psy
chology, and economics. The program is more substantively focused 
than the disciplinary programs .... [It] is an excellent example 
of how basic research in the social and behavioral sciences can 
be brought to bear upon topics of great social significance, such 
as environmental quality, family stability, and education. There 
is good communication between the investigators and those who are 
concerned with the application of social indicators to public 
policy matters .... The social indicators program ... can be 
viewed as both an effort to define and measure basic social mag
nitudes--hence a basic research effort--and an effort to provide 
measuring instruments for examining the quality of life and its 
relation to government policies and programs. Research targets 
are defined both in terms of needs for application and in terms 
of the level of knowledge and techniques available for reaching 
them. Initiatives for developing specific research have come 
largely from the social science disciplines, and some of the long
term planning functions that could be performed by an advisory 
panel are performed by a committee of the Social Science Research 
Council. There is a reasonable expectation of continuity of 
support for the projects. 

We conclude that this management style of "relevant" basic research programs 
in established agencies is an appropriate and useful alternative for man
aging fundamental research relevant to education. 

Another constructive alternative has been developed by the National 
Institute of Education, which supports programs of research on topics de
fined in program announcements, but not so restrictively as to discourage 
excellent proposals. A scientific panel of competent researchers has been 
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assembled for each to provide advice on the program announcement as well 
as review of proposals, and other groups of researchers have worked together 
to produce ideas and long-range plans. These programs are inadequate in 
size, and the research they support is too recent to evaluate, but their 
overall form appears promising. 

A third alternative might be considered, especially when agency staff 
are inexperienced or inexpert in the research to be supported: the use of 
dual panels for giving the program direction and quality. Since the objec
tive is to support excellent research of interest to the agency, one basic 
requirement is reaching the pertinent research constituency and convincing 
its members that only good, well-considered proposals will be seriously 
considered, that excellent proposals will have a moderate chance of funding, 
and that excellent research will receive continuity of support. Another 
requirement is that the opinions of expert peer review panels that recom
mend proposals for funding be given substantial weight in final selection. 
Finally, the research funded should have as close a relationship with agency 
concerns and priorities as is consistent with current technological and 
theoretical capabilities in the field. 

The mechanism for satisfying these requirements can be two panels: 
the outside advisory committee, made up of researchers, citizens, profes
sionals, and policy makers, and the peer review panel, made up of research
ers. The former advises on the research program and monitors its quality; 
the latter reviews and rates proposals for funding. There would be some 
advantage in the two groups' meeting or having members in common so that 
each is aware of the other's concerns. (Review panels, for example, should 
be more familiar than they usually are with issues considered important by 
policy makers.) There would also be value in announcing the names of panel 
members when the program is advertised so as to inform investigators of 
the nature and the quality of the audience they face. 2 0 

Staff 

In the long run, an outside advisory committee is likely to be ineffective 
in improving a program of research without competent leadership and guid
ance from the federal manager responsible for the program. The program 
manager should be very familiar with research across a broad spectrum and 
should have a general knowledge of the agency and programs in other agen
cies, so that excellent research does not fail to receive funding because 
it does not suit current programs. There are many ways for program mana
gers to keep well acquainted with events in the scientific community and 
in the agencie~ that support its work. These include intra-agency reviews 
of pertinent federal research support, travel to professional meetings, and 
research sabbaticals for permanent program managers. Unfortunately, these 
methods are used less often than is desirable. 

20Part of this third alternative could be incorporated into the present NIE 
form of management by overlapping the membership of the planning and review 
panels with the advisory committee of the larger group. The advantages of 
doing so are to expose review panels to overall program objectives, to pre
vent in them overly narrow views of appropriate research, and to better 
acquaint the advisory committee with basic research programs. 
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Intramural research is another possibility for facilitating staff con
tact with research. In our experience, intramural research conducted as a 
permanent in-house program using agency facilities is usually not very pro
ductive. Intramural programs of this sort are unlikely to be fruitful 
without considerable resources and contact with colleagues active in re
search elsewhere--and federal agencies have less of both than the labora
tories of ongoing, active research institutions. Furthermore, entrenched 
programs can lead to empire-building and inflexibility. We are aware that 
some federal agencies have had excellent intramural programs; these have 
not usually served the purpose, however, of supporting research by manage
ment officials, who are responsible for the administration of extramural 
research programs. 

One other type of intramural activity is individual research by active 
researchers from the field who join an agency for a few years and who con
duct their research using nearby facilities. Permitting these "rotators" 
to continue their professional commitment may be viewed as an incentive 
for attracting competent scientists to work temporarily as program planners 
and managers. This research should be subject to peer review. 

Relation of Fundamental Research Programs to the Agency 

While a program for fundamental research primarily serves the purpose of 
reaching new understanding about important questions, it can have other 
functions in federal agencies as well. The by-product that we think most 
important is enhancement of the quality of development, evaluation, dissemi
nation, and demonstration activities as well as that of ongoing services by 
bringing together persons involved in these programs and persons who are 
experts in the knowledge base. There is now, for example, a considerable 
fund of basic knowledge about literacy in this society. With this know
ledge, researchers can estimate how readable a document is, how many people 
will err in following different kinds of instructions, and how to make 
printed materials more understandable. We can identify many agencies that 
could and would make use of this expertise if those who study literacy were 
asked to contribute their knowledge. 

We have discussed previously some of the problems facing programs for 
improving education, such as premature dissemination and innovation. It 
would not be unreasonable to expect some guidance on these matters from 
fundamental research managers, agency-supported investigators, and members 
of review and advisory panels. These persons could provide informed, up
to-date information about research and its implications for practice, 
point to gaps in knowledge, and provide alternatives for eval'uating the 
effects of new applications. This kind of relationship would also be 
stimulating for research on practical issues that arises as a natural con
sequence of fundamental research. 

THE ROLE OF THE NATIONAL INSTITUTE OF EDUCATION 

The legislation that created the NIE gave it the major responsibility for 
research in education. In this section, we examine how NIE has assumed 

-
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that responsibility and what might be done to promote a more effective role 
for NIE in research. 

Current Programs 

The National Institute of Education has six program groups for structuring 
its activities in research, development, dissemination, demonstrations, and 
school services. They are Basic Skills, Educational Equity, Education and 
Work, Finance and Productivity, School Capacity for Problem Solving, and 
Dissemination and Resources.21 

The Basic Skills Group focuses its research on how children learn 
reading and mathematical skills and how teachers can help them learn. 
Plans in progress identify writing as another basic skill to receive at
tention. A large portion of the Basic Skills budget is committed to five 
regional education laboratories and six R&D centers. Fundamental research 
is supported in one of the centers and in two new centers for reading and 
teaching. The Basic Skills Group funds some work on tests and has supported 
development of curriculum packages to aid pre- and in-service teachers and 
administrators to assess children's educational needs in the classroom. 
The group has supported work in individually guided instruction, teacher 
competence, and court decisions that affect education. 

The Educational Equity Group has supported the development of teaching 
techniques for disadvantaged children and has produced two catalogs of bi
lingual curriculum materials. One catalog inventories 750 Spanish curric
ulum materials, and the other contains a compilation of materials in four 
Asian languages. This program has also sponsored some policy research and 
evaluations of compensatory education and conducted a symposium on school 
desegregation. The staff plan to expand the small research components in 
school desegregation, female career opportunities, and school discipline 
and social relations. 

The Education and Work Group is developing and testing an experience
based career education program, which combines work experience and academic 
training. The program has supported an alternative high school program for 
eleventh- and twelfth-grade dropouts and potential dropouts, career coun
seling, occupational preparation, placement for multi-problem families in 
rural areas, and the development of curricula to assist students in learn
ing about careers. The research component emphasizes career decision 
making. 

The Finance and Productivity Group has collected and distributed in
formation and held conferences to help various state legislatures improve 
their educatien finance laws and implement a system for competency-based 
education. The group funds a dozen experimental school projects and al
ternative education programs at the University of Mid-America. It supports 
educational satellite programs in Alaska, Appalachia, and the Rocky Moun
tains, and applied research on the cost-effectiveness of new curricula 
and technology. 

21see Appendix B for a list of programs in the NIE and the Office of 
Education at the time of this writing. 
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The School Capacity for PY.oblem Solving Group provides direct support 
for local school projects in administration and management. Evaluations of 
management and organization in nine urban schools are being conducted to 
learn why certain approaches work better than others. The group has also 
established a Teacher's Center Exchange to help teachers share information 
about methods of staff development. A new research panel has been formed to 
advise on a program for fundamental research related to the organization 
of schools. 

The Dissemination and Resources Group supports the Educational Re
sources Information Center (ERIC) system, whose network of sixteen special
ized clearinghouses collects and makes available research reports and ar
ticles on education. This group has also produced catalogs of educational 
products developed under NIE sponsorship. It gives grants to some states 
for the development of comprehensive dissemination programs; other states 
recieve funds to carry out specific improvement in their dissemination 
programs or to plan for future programs. 

Evaluation of the Programs 

Considerable planning and reorganizing have gone into these programs. Each 
program reflects an effort to improve cotmnunication with the educational 
community and to respond to the desires of Congress, schools, educational 
associations, and state agencies. Unfortunately, service has gradually 
pushed out research, and applied work has driven out fundamental work. 
During fiscal 1976: 

1. Less than one-third of the NIE budget was allocated to research. 
2. Approximately 11 percent of the NIE budget (or $10 million, in

cluding the 1976 transition quarter) was claimed by NIE to be allocated 
to basic research. 

3. According to our estimates, fundamental research obligations 
actually incurred during the period totaled a little more than $5 million, 
or 5.7 percent of the budget. 

4. The Basic Skills Group was the only entity with a significant 
program of fundamental research. (One other program group, School Capa
city for Problem Solving, was just beginning a program for fundamental 
research, and the Education and Work Group supported a few problem-oriented 
projects with high significance for fundamental issues.) 

5. Approximately 95 percent of the research supported was related 
to primary and secondary school problems. 

6. Research investigators in universities, labs and centers, and 
elsewhere had no clear idea of the Institute's overall intentions for 
research (see Consultants to the National Institute of Education on R&D 
Funding Policies 1975). Programs for research were abruptly terminated; 
some were announced but not funded; and deadlines for proposals were 
set, in some instances, two weeks or less after the program announcements 
were received by researchers. 

7. The staff of NIE had diverse and contradictory perceptions of 
its policy for research, especially fundamental research, but nearly all 
agreed that fundamental research was of the lowest priority and was the 
first item subject to budgetary cuts. 
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The NIE staff at all levels list many barriers, both within and out
side the agency, to increasing support for fundamental research. These 
barriers surely do exist, given the recent proliferation of government 
regulations and constituent groups having a stake in the Institute's bud
get. Congressionally mandated programs alone take considerable time and 
resources. The staff have enormous responsibility to create and direct 
projects that produce significant benefits; they must show progress on new 
initiatives and mandates from Congress without abandoning old commitments. 
A large part of these difficulties would be overcome by adopting and imple
menting a clear, strong policy for the NIE's research responsibilities. 

Lack of direction is a prime cause of fractionated effort and buffet
ing by external forces. A clear policy, and its implementation, is needed 
to establish research obligations, to define sensible objectives for fun
damental and applied research, to set a balance among the various programs, 
to protect staff from cross-pressures, and to encourage the kind of staff 
efforts (for example, in shepherding program announcements through the 
several steps required before approval) that are required for sponsoring 
research of high quality.. Furthermore, policy is needed to reassure poten
tial investigators that creative, high-quality proposals for fundamental 
research relevant to education will receive serious consideration and that 
excellent work will have a good chance of receiving continued support. 

Many different agencies support some research in education related to 
their own priorities. As long as these agencies have educational missions, 
it is proper that they do so. The new program for research in the Science 
Education Directorate of NSF, for example, should stimulate advances in the 
understanding of such topics as problem solving and analytic thinking, 
long-term goals of science education (for example, public understanding 
of technology impact), and classroom environments that promote science 
education; we support this new program. 

The National Institute of Education, however, can and should differen
tiate its role from those of other agencies--taking advantage of its respon
sibility to all kinds of education. NIE's programs should establish a 
position of leadership in research relevant to education. The Institute 
has a good opportunity to support high quality fundamental research related 
to education across the entire human life span and in its diverse settings. 
It can concentrate on problems that require more basic understanding and 
involve the interests of more than one agency. The Institute can take the 
lead in anticipating issues and in stimulating pioneering research in edu
cation. 

Promoting better coordination of the government's research efforts 
in education is another task that NIE should undertake. There is currently 
some interagency communication, but NIE's role should be more active. The 
lack of coordination is more a problem of wide gaps and lack of leadership 
than of undue overlap or an absence of communication. 

We have already identified the relative dearth of fundamental research, 
but one other gap needs to be emphasized--research on education outside pri
mary and secondary schools. A significant portion of every person's educa
tion derives from experiences at home, at work, in military, industrial, 
and private training programs, in colleges and universities, and in the 
many groups with an interest in learning about specific topics, such as 
art, environmental problems, or the stock market. People learn (we do not 
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argue that what they learn is always good) from their families, teachers, 
peers, colleagues, and bosses and from television, newspapers, books, mag
azines, museums, art galleries, and concerts. A few agencies cover educa
tion in a few of these areas and in limited age-ranges, but no agency takes 
a general approach to research in all aspects of education. It is our be
lief that the function, working, and impact of schools will be understood 
better if education in its broad context is studied. Moreover, a general 
orientation could result in more knowledge about society's diverse sources 
of education. The NIE should stimulate this work by keeping track of what 
is being done and taking the lead through its own research support. 

The NIE programs for research should also ensure that the work spon
sored is of the highest possible quality. Quality must be measured not 
simply in terms of research design but in terms of the scientific signifi
cance of the research and its potential for shaping and illuminating impor
tant questions. We have provided some examples of fundamental research 
that the NIE might support, and NIE itself has sponsored several task 
forces to identify topics of significance, but the Institute should have 
some permanent means for obtaining the advice of the scientific research 
community on its overall research directions and quality. The Institute 
seems now to have good relationships with the public education community 
and consults with some well-qualified scientists. These lines of communi
cation should be formalized and expanded by creating one or more research 
advisory groups who report to the Director and the program managers and 
who are in communication with peer review panels. Creation of research 
advisory groups would go a long way toward removing the excessive pressure 
on NIE staff to devise and control the direction of research programs. 
Distinguished basic scientists and scholars working with citizens and edu
cators would help to formulate the research directions, appraise the gen
eral quality of work, and identify important educational problems amenable 
to scientific inquiry. Such a mixed character would encourage a better 
balance of relevance and scientific quality and would broaden NIE's hori
zons well beyond the immediate crises of public schools. The advisory 
group would have another function, too: to provide high-level exchanges of 
information among policy makers, educators, and scientists. 

If the National Institute of Education were to take the steps we have 
recommended here--reallocating support to fundamental research, implement
ing formal procedures for support of self-initiated projects subject to peer 
review, developing means for continuing support of high quality and pioneer
ing research, aiming research programs at understanding education in its 
broadest sense, and creating active research advisory groups--the Institute 
would move significantly, we think, toward the fulfillment of its mandate 
to improve the scientific foundation of education. 
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CONCLUSIONS AND RECOMMENDATIONS OF THE COMMITTEE 

In this report, the Committee on Fundamental Research Relevant to Education 
has set forth its views of the contribution that fundamental research can 
and has made to education. That is, fundamental research has had its 
major and most useful impact on education through the gradual, public dif
fusion of new ideas and concepts that have been assimilated into the 
expectations, practices, and resources of education. These have influ
enced practitioners' views of reality, their vision of the achievable, 
their know-how, and their commitment to act (Chapter 2). We have described 
briefly by example the kinds and variety of fundamental inquiry that we 
believe may make such a contribution in the future (Chapter 3). We have 
noted that federal policy in practice does not emphasize fundamental 
research (Chapter 4). Our recommendations are made with the hope that 
the federal government will reorient operating policy in education toward 
fundamental research on how people learn and mature, their diverse sources 
and settings for learning, and the function and value of what they learn 
as well as toward improving the quality of all efforts to improve or 
alleviate problems in education. 

A Reemphasis on Fundamental Research 

1. Federal policy to build the scientific foundation of education 
through fundamental research is established in law, precedent, and concept. 
Nevertheless, basic research on the processes of education is today 
assigned very low priority in federal agencies charged with the manage
ment of educational research and development. In federal agencies, gen
erally, basic research receives about 11 or 12 percent of all funds for 
R&D; in education, basic research is allocated only 4 percent. In the 
two agencies primarily concerned with public education in this country-
the Office of Education and the National Institute of Education--basic 
research 
monies. 
vestment 
research 

receives less than 2 percent of the research and development 
We recommend an increase in the proportion of the federal in-
in education research and development designated for fundamental 
(p. 66). 
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Improving Scientific Quality of Research and Development 

2. Government agencies have swung toward premature attempts to pro
vide quick solutions to educational problems, many of which are not well 
understood. It is our conclusion that without the guidance of understand
ing, these practices regularly lead to projects that are of neither practi
cal nor scientific value. We recommend a change in policy toward more 
careful assessment of what is known and what must be learned when solution
oriented programs are undertaken (p. 66). 

3. Agencies concerned with educational research are properly con
cerned with setting research priorities and objectives. But too often 
the felt significance of an educational problem has been the overwhelming 
factor in allocating research effort, with insufficient regard for the 
scientific feasibility of the proposed research. We recommend that more 
active investigators be included in the planning and program review of all 
basic and applied research efforts in education (pp. 67, 68). 

Better Management of Fundamental Research 

4. Management practices that have proved appropriate for developing 
new curricula and moving technical advances into the educational system 
have not been particularly appropriate for strengthening basic scientific 
research. We recommend more extensive use of field-initiated and peer
reviewed systems of research funding (pp. 69, 70). 

5. For some of their programs, the National Institute of Education 
and other agencies use a single review panel designed to serve different 
objectives, such as to improve scientific understanding, to encourage ma
terials development, and to devise applications. This practice leads to 
overload, watered-down concentrations of competence, and a tendency for 
the more applied and immediate problems to preempt totally the resources 
available. We recommend that within each major program (such as Basic 
Skills in the National Institute of Education or the Office for Handicapped 
in the Office of Education), separate budgets and review panels be estab
lished for field-initiated research. Review panels should be staffed pre
dominantly by currently active basic researchers, with appropriate 
representation of those more oriented to development and application 
(pp. 70, 71, 76). 

A More Active Role for the National Institute of Education 

6. The National Institute of Education has not made significant pro
gress toward fulfilling its mandate to strengthen the scientific and 
technological foundations of education. We recommend that the National 
Institute of Education take immediate steps to implement a policy of 
strong support for fundmnental research relevant to education (p. 75). 

7. The National Institute of Education should offer leadership in 
fundamental and applied research relevant to education. We recommend that 
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the Institute redefine its role and implement policies to attract and main
tain research of high quality in the field of education, to provide long
tel'rTl support for work on important problems of education that affect broad 
sectors of society, and to encourage pioneering applied and fundamental 
r>esearch (p. 75). 

8. The National Institute of Education now limits itself almost 
exclusively to education in public schools. We recommend that its mission 
be broadened to include sponsorship of fundamental research on learning 
throughout life and in the many settings in which education occurs (pp. 75, 76). 

9. The staff of the National Institute of Education must be well 
informed about research. We recommend that the National Institute of 
Education adopt personnel policies that will facilitate the staff's knowl
edge of research and of programs for> research (p. 71, 72). 

National Science Foundation Participation 

10. The Science Education Directorate of the National Science Foun
dation is now planning its first deliberate program of support for research 
on science education. The National Science Foundation should establish a 
strong program of support for fundamental r>esearch related to science edu
cation (p. 75). 
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APPENDIX A 

THE IMPACT OF FUNDAMENTAL RESEARCH ON THE 
EDUCATIONAL LITERATURE: AN ANALYSIS OF CITATION PATTERNS 

Charles F. Turner and Sara B. Kiesler 

The preceding chapters of this report propose that fundamental research 
in the social sciences provides a key to understanding and eventually 
improving education. In this appendix, we report an attempt to investi
gate a corollary of this proposition: that the basic research literature 
of the behavioral and social sciences has considerable impact on the writ
ings of educational researchers and practitioners. 

To test this proposition, we have charted the flow of information 
among three categories of periodicals: (1) basic research journals in the 
social sciences, (2) educational research journals, and (3) educational 
magazines written for practitioners. To measure the flow of information 
we counted the frequency with which a sample of journals in each category 
cited journals in the same and other categories. While this technique1 

has certain limitations, aggregate data of this kind provide important 
evidence about the validity of the assumptions underlying this report. 
If such an investigation were to show that basic research findings are 
almost never discussed in the educational literature, the central proposi
tion of this report would be questionable. 

METHOD OF STUDY 

The citations made in 136 periodicals were analyzed. In selecting 
these "source periodicals," we attempted to include all publications 
indexed in the Current Index of Journa.Zs in Eduaation. 2 We found that 70 
percent of these education periodicals were also classified as education 

NOTE: This study was made possible by the diligent research assistance of 
Virginia Wheaton and Benita Anderson, who gathered and coded these citation 
data by hand. We would also like to acknowledge the generous cooperation 
and advice of Carnot Nelson, Rolf Lehming, and Joanne Cassell. 
1Further discussion of the technique and applications of citation analysis 
can be found in Margolis (1967), Garfield (1972), and Gilbert and Woolgar 
(1974). 
2That is, fully indexed in the 1975 edition of the Current Indez of Journa.Zs 
in Education. Certain journals (e.g., those that could not be obtained in 
local libraries) were also excluded from the sample. A list of these peri
odicals and the reasons for exclusion are appended (see Table 6). 
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or education research periodicals in the shorter list compiled by the 
Social Science Citation Index; to this sample of education journals we 
added a selection of thirty-three basic research journals in psychology, 
sociology, economics, anthropoligy, and political science. Whenever pos
sible, we employed past rating surveys to select the top-ranked journals in 
each of these disciplines (see Giles and Wright 1975, Hawkins et al. 1973, 
Mace and Warner 1973), and when surveys were not available, we relied on 
the opinions of scientists in the relevant fields as well as our own judg
ments. The complete list of all periodicals used in the study follows 
the text (Table 5); entries in the first column of this list indicate 
whether the periodical was surveyed as a source of citations. 

Since arbitrariness in the selection of periodicals included in this 
study has the potential of biasing the results, we have attempted to 
measure the sensitivity of our conclusions to such selection biases. 
These results are summarized in this appendix. 

Citation Indexing 

In coding, every citation in an article was identified as: a source peri
odical, book, other periodical, book, newspaper, law case, or unpublished 
manuscript. In coding citations to periodicals not among the source peri
odicals, we adopted the following rule: When a periodical was cited more 
than ten times by any two source periodicals, it was assigned a unique code 
number, all citations to it were counted, and the periodical itself was 
subsequently classified as a basic research journal, education journal, 
education magazine, newspaper, or news magazine. 

Periodical Categories 

The categories of periodicals 3 employed in this study are defined as follows: 

Basia Research Jou:r>nals: Publications consisting primarily of 
disciplined inquiries designed to increase theoretical or empirical 

3A periodical is a publication issued on a regular basis and typically 
referenced: "article title," Journal Name, volume N, pp 1-2. Included 
in this category are monograph supplements to journals and Annals of the 
New York Academy of Sciences and the American Academy of Political Science. 

An article for the purposes of this sample may be more easily defined 
by what it is not. An article includes any piece published in a journal 
except editorials, regular departments of the journal (e.g., reports to 
membership), and annotated bibliographies. Notes and Communications were 
sampled as articles if they were research-oriented and referenced in a 
manner similar to other articles in the periodical. For most journals, 
then, the rubric "articles included in the survey" implies a signed piece 
reporting the results of research; for "magazines," it includes similar 
signed pieces that do not necessarily report research results. 

A book is a volume issued by a publisher; all government documents 
referenced as GPO publications were considered books unless they were 
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understanding or knowledge in some branch of science or philosophy 
(not education). 
Education Journals: Publications consisting primarily of disci
plined inquiries designed to increase knowledge or understanding 
of some branch of science or philosophy as it relates to educa
tion (e.g., American Sociological Review and Psychological Review 
were classified as basic research journals, while Sociology of 
Education and Jouronal of Educational Psychology were considered 
education journals). Journals that report attempts to apply 
scientific findings to educational problems or the development of 
educational materials were included in this category if the work 
consisted of systematic studies rather than anecdotal accounts. 
Education Magazines: Publications concerned with education whose 
content is not primarily focused upon increasing knowledge or 
understanding in a branch of science or philosophy. Typically, 
such publications communicate with teachers and school personnel 
concerning practical matters relevant to education (e.g., Art 
Education and AAUP Bulletin). 
News Magazines: Publications providing general information on 
current affairs that do not fall into the above categories (e.g., 
Time magazine). 

Sampling Procedure 

Beginning with the first issue of 1975, we sampled articles in each source 
periodical. In education periodicals, all articles were sampled regard
less of their subject matter. For basic research journals, only arti
cles considered relevant to education were sampled. To determine an 
article's relevance to education, we examined the title for the following 
words or their equivalent: education, school, learning, teaching, cogni
tion, memory, intelligence, perception, language/linguistics, concept 
formation, (school-related) achievement, status attainment, knowledge, 
intellectual development, and in some cases, human capital, personality 
development, and career and occupation, if education was implied. For 
ambiguous articles, we next consulted the abstract, and if the article 
was not abstracted, the text itself, to determine if these concepts were 
discussed. 

obviously periodical publications. The category unpublished manuscripts, 
conference proceedings, technical reports, etc. includes all self-described 
unpublished documents, doctoral dissertations, mimeos, and works marked "in 
press" with no publisher or periodical indicated. Certain miscellaneous 
publications are included in this category, for example, irregularly issued 
government bulletins and all publications whose publishers are organizations. 
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Sampling of articles continued until 250 references were obtained. 4 

If the end of the volume (year) was reached without a yield of 250 refer
ences, the sample was still considered complete. For basic research 
journals, the sample was expanded to two years before being considered 
complete. Regardless of other criteria, at least ten articles and at 
least one full issue were always sampled from every periodical. 

RESULTS 

Table 1 shows the sample we obtained using the procedures described above. 
A total of over 47,000 citations were surveyed and classified. The 
majority of references (59%) were to books and unpublished manuscripts. 
The next largest segment (25%) were to the source periodicals indexed and 
categorized in the survey. A smaller number of citations (19%) were made 
to "unindexed" periodicals. 

Table 2 lists the twenty journals most frequently cited in educational 
journals and magazines, exclusive of self-citations. 5 These twenty journals 
received over one-half of all the citations made to periodicals included 
in the survey. The table indicates that among the top twenty journals 
cited in education periodicals, nine were basic research journals. 

While gross citation data can tell us about the citation of available 
research information by writers in education, they do not adequately assess 
the relative impact of specific publications. In particular, such data do 
not control for the number of education articles published in each peri
odical. This omission distorts any rank order, since, other things being 
equal, one would expect a journal that publishes twenty education articles 
each month to have a greater chance of being cited than one that publishes 
only ten education-related articles a year. To control for this artifact, 
we have estimated periodical citations relative to the average frequency 
with which education articles appear in each periodical. These estimates 
were derived by reweighting the raw citation data by the reciprocal of 
the number of education articles published in a periodical each year. The 
resulting rank order is presented in Table 3. We found, although the 

4Some journals collect articles on one topic and place them in special 
issues, group them in a special section of each issue, or organize each 
issue around one topic. In these cases, the entire volume was examined 
and the frequency of special issues ascertained. If more than half of 
the issues were "special," the first article of each special issue was 
sampled. If all numbers were special issues, the first article of each 
issue was sampled, the second article, etc., until 250 journal references 
were obtained. If special issues comprised less than 50 percent of the 
journal, regular issues were sampled until 250 citations were obtained or 
the end of the volume was reached; then the special issue(s) were sampled 
until a representative proportion of "special issue" citations was obtained. 
5"Self-citation" occurs when an article in Journal A cites another article 
published in Journal A. Since self-citation rates are considerably lower 
(4% vs. 9%) in education periodicals, the exclusion of self-citation in 
our analyses introduces a modest bias against the main proposition of this 
report. 
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Table 1 General Characteristics of the Sample 

Number of Periodicals Surveyed 

Number of Periodicals Included 
in Index of Periodicals Cited 

Citations 

to self 

to other indexed periodicals 

to unindexed periodicals 

to law cases 

to books 

to unpublished conference 
proceedings, mss., tech. 
reports, etc. 

TOTAL CITATIONS 

Basic 
Research 
Journals 

28 

54 

1,199 
(9%) 

2,840 
(21%) 

2,265 
(17%) 

66 
(1%) 

4,957 
(37%) 

1,942 
(15%) 

13,269 
(100%) 

Type of Periodical 

Education 
Journals 

68 

69 

1,060 
(4%) 

4,577 
(19%) 

4,073 
(16%) 

164 
(1%) 

9,479 
(38%) 

5,343 
(22%) 

24,696 
(100%) 

Education 
Magazines 

40 

41 

377 
(4%) 

1,414 
(15%) 

1,525 
(16%) 

81 
(1%) 

3,972 
(42%) 

2,128 
(22%) 

9,497 
(100%) 

a Three news magazines and all citations to newspapers were also indexed. 

Total 
Sample 

136 

164a 

2,636 
(6%) 

8,831 
(19%) 

7,863 
(17%) 

311 
(1%) 

18,408 
(39%) 

9,413 
(20%) 

47,462 
(100%) 

I.Cl 
w 
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Table 2 Periodicals Receiving the Largest Number of Citations in Education 
Journals and Magazines 

Periodical Name 

1. Journal of Educational Psychology 

2. Harvard Educational Review 

3. Journal of Personality and 
Social Psychology 

4. Child Development 

5. American Psychologist 

6. Psychological Bulletin 

7. Review of Educational Research 

8. American Sociological Review 

9. Journal of Educational Research 

10. Foreign Language Annals 

11. Journal of Counseling Psychology 

12. Science 

a 
Periodical Type 

EJ 

EJ 

B 

B 

B 

B 

EJ 

B 

EJ 

EM 

EJ 

B 

13. Educational and Psychological Measurement EJ. 

14. Personnel & Guidance Journal EJ 

15. American Educational Research Journal EJ 

16. Psychometrika B 

17. American Journal of Sociology B 

18. Psychological Review B 

19. Reading Research Quarterly EJ 

20. Journal of Teacher Education EJ 

NOTE: Self-citations are never included in the calculations. 

Number of 
Citations Received 

391 

195 

181 

168 

163 

155 

152 

136 

127 

121 

121 

120 

119 

118 

104 

101 

99 

99 

96 

77 

aB = Basic Research Journal; EJ = Educational Research Journal; EM = Education 
Magazine. 
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Table 3 Periodicals With the Highest Adjusted Rates of Citation by Education Journals 
and Magazines 

Periodical Name 

1. Harvard Educational Review 

2. Psychological Review 

3. Review of Educational Research 

4. American Journal of Sociology 

5. American Sociological Review 

6. Journal of Political Economics 

7. Psychological Bulletin 

8. Reading Research Quarterly 

9. Review of Economics and Statistics 

10. Foreign Language Annals 

11. AAUP Bulletin 

a Periodical Type 

EJ 

B 

EJ 

B 

B 

B 

B 

EJ 

B 

EM 

EM 

12. American Educational Research Journal EJ 

13. Journal of Educational Psychology EJ 

14. Journal of Counseling Psychology EJ 

15. American Economic Review B 

16. Psychometrika B 

17. Sociology of Education EJ 

18. American Anthropologist B 

19. American Political Science Review B 

20. School Review EJ 

Citations per article from 
education periodicals (and 
from all journals)b 

16.3 (18.0) 

11.9 (33.5) 

10.9 (11.4) 

10.0 (17.6) 

9.8 (17.1) 

7.0 (16.7) 

6.5 (11.0) 

6.5 ( 6.5) 

5.0 ( 8.0) 

4.7 ( 4.8) 

3.9 ( 4.6) 

3.9 ( 4.1) 

3.8 ( 4.4) 

3.6 ( 3.9) 

2.9 ( 5.9) 

2.9 ( 6.8) 

2.1 ( 3.0) 

2.1 ( 9.3) 

2.0 ( 4.9) 

2.0 ( 2.1) 

NOTE: Since the weighting procedure requires estimates of the number of education 
articles published per year, this table excludes journals such as Science and 
American Psychologist, which were not surveyed as "source periodicals." 

aB • Basic Research Journal; EJ • Educational Research Journal; EM • Education 
Magazine. 

bThe total number of citations received was weighted by the reciprocal of the number 
of education articles which the journal published per year. Self-citations were 
excluded from the calculations. 
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ordering is different, that basic research journals in the social sciences 
comprise ten of the twenty most frequently cited journals. Moreover, we 
observe that a full spectrum of disciplines in the behavioral and social 
sciences is represented. 

This analysis supports the idea that writers in education draw on 
the published basic research literature. Analysis of the overall citation 
patterns, presented in Table 4, corroborates the impression that education 
journals cite basic research articles as frequently as they cite articles 
published in other education periodicals. Table 4 also indicates that 
education magazines, which are read primarily by practitioners, rely 
heavily upon the education research journals and the basic research jour
nals as (cited) sources of information. Finally, these data indicate 
that, while authors who publish education-related articles in basic research 
journals most frequently cite other basic research journals, they also 
cite "problem-oriented" sources, including newspapers and news magazines. 

DISCUSSION 

Does basic research in the social sciences have an important influence 
on the understanding and practice of education? To the extent that the 
education literature is an adequate reflection of the real world, and cita
tions a good measure of influence, this proposition appears to be supported. 

The results we have obtained may be compared to three prototypes of 
the flow of information: 

1. Isolation. In its pure form, this type would be characterized by 
a zero rate of cross-citation: for example, if articles in basic research 
journals did not cite articles in educational journals and vice versa. 

2. Equality of influence. This type of information flow would be 
characterized by a rate of cross-citation among categories of journals 
exactly commensurate with the actual quantity of publication in each cate
gory: for example, if education journals produced three times as many 
education articles as basic research journals, we would expect both 
education-related articles in basic research journals and education peri
odicals to give three times as many citations to education journals as to 
basic research journals. 

3. Domination. This one-way influence might occur if one class of 
journals (e.g., basic research journals) were heavily cited by another 
class (e.g., education periodicals), while the reverse citing rate was 
zero. 6 

Figure 1 illustrates the relationships presented in Table 4. It is 
clear that none of the three pure types of information flow adequately 
characterizes the relationship between basic research and the educational 
literature. In particular, there is no case to be made for "isolation"; 

6This relationship has interesting special cases. For example, we might 
conceive of a "colonial" relationship in which Class B journals only cited 
Class A journals, while Class A journals cited themselves and journals in 
other calsses, but never Class B. 
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Table 4 Citation Patterns of Indexed Periodicals 

Type of Periodicals Cited 

Education Education Newspaper or 
Source: Periodical Type Basic Journals Magazines News-Magazine 

Basic Research Journal Gross % 84.6% 8.3% 2.3% 4.8% 

Mean% 83.8 10.0 3.5 2.7 

Education Journal Gross % 39.9 43.4 9.6 7.0 

Mean % 39.8 42.6 9.8 7.7 

Education Journal Gross % 28.1 32.4 32.6 6.9 

Mean % 26.4 30.4 35.1 8.1 

NOTE: Self-citations are not included. "Gross %" entries are total number of citations from all 
indexed periodicals of type A to periodicals of type B multiplied by: (100 t total number 
of citations made by periodicals of type A to all indexed periodicals). The citation pattern 
of a journal contributes to the gross percent entries in direct proportion to the number of 
citations it makes to indexed journals. 

The "Mean %" entries was obtained by first computing the percent distribution of citations 
for each periodical (i.e., the percent of citations which periodical i made to periodicals 
of type A, B, etc.), and then computing the average of the percents of citations given by 
periodicals of type A to type B, etc. The citation pattern of all periodicals contributes 
equally in determining the mean percent entries. 

'° ...... 
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FIGURE 1 Pattern of Citation in the Education Literature 
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the basic research literature has a very strong influence on the literature 
in education. Even ignoring the fact that the basic research literature 
is smaller and publishes relatively few education-relevant articles, we 
find that education research journals are equally likely to cite basic 
research journals as they are to cite work published in other education 
periodicals. We also find that education-relevant articles in the basic 
research journals draw on the education literature, although less frequently 
than on the basic reserach literature. Finally, the citation patterns of 
education magazines suggest that there is some direct translation of basic 
research findings into the world of the practitioner. 

Reliability of the Findings 

This analysis is vulnerable to errors of subjective judgment in (1) the 
selection of the set of journals surveyed and (2) the classification of 
periodicals as basic research journals, education journals, education 
magazines, or news magazines. To some extent, the use of the independent 
classification schemes of the SoaiaZ Saience Citation Index and the CurTent 
Index of Journals in Eduaation provides some safeguard against subjective 
bias. Nonetheless, since we have exercised some discretion in the selec
tion of journals and the classification of "borderline" periodicals, it 
is important to measure the extent to which such subjectivity might system
atically bias the results. 

To check the adequacy of our classification of journals, the entire 
list of 159 journals was independently classified by two raters using the 
definitions described above. Agreement about the classification of basic 
vs. education periodicals was reasonably good (95% agreement). The classi
fication of education periodicals as education journals vs. education 
magazines was much more unreliable (65% agreement). This unreliability 
arose because periodicals classified as borderline journals by one rater 
were classified as magazines by the other. 7 

To investigate the implications of this unreliability for the results, 
we have recomputed all of the tables using the individual classifications 
of each rater. In no case would the conclusions of this study be altered 
if the judgments of one rater were substituted for that of the other. 8 

7Thirty-four of the eighty-five periodicals classified as education journals 
by rater 1, were classified as education magazines by rater 2. However, 
thirteen of the fifteen periodicals called education magazines by rater 1 
were given the same classification by rater 2. We have relied upon the 
judgment of a third rater--a periodicals librarian in an education library-
to arrive at final classifications for "disputed" periodicals. 
BFor example, in recomputing Table 4, we would obtain the following mean 
percent entries using the two sets of judgments: 

TlEe of Periodicals Cited 
Source Basic Ed. Journal Ed. Magazine News 

Basic 82% vs. 79% 15% vs. 16% 0% vs. 2% 3% vs. 3% 
Ed. Journal 41% vs. 41% 44% vs. 40% 7% vs. 13% 8% vs. 7% 
Ed. Magazine 28% vs. 23% 56% vs. 30% 5% vs. 37% 10% vs. 10% 
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To test the sensitivity of our conclusions to fluctuations in the 
composition of the sample, we took two non-overlapping subsamples, each 
consisting of 50 percent of the original journals (randomly selected) and 
subjected them to similar analyses. The results of this analysis indicate 
that our conclusions are relatively insensitive to random changes in sample 
composition.9 

Limitations of the Study 

There are a number of pitfalls in defining the influence or impact of an 
article as the number of times it is cited. We know, for example, that 
articles that are frequently cited are not necessarily considered good 
or influential by those doing the citing. For example, an article that 
is notorious because of its recognized flaws may be heavily cited as an 
example of a methodological error. Furthermore, using publications and 
the citation of publications as the data for study narrowly defines the 
process of information flow and influence in education. Some of the 
major outcomes of educational research do not necessarily result in pub
lished articles; rather, they generate new curricula, policies, television 
programs, and so forth. Finally, there is a substantial community of edu
cational practitioners who do not publish but who are nonetheless influenced 
by publications. The foregoing study provides only indirect evidence of 
the influences on educational practitioners. 

These limitations prompt an obvious aaveat: since the literature in 
education is not an end product in itself, this study can only provide 
incomplete evidence to support the central propositions of this report. 
Nevertheless, we do find that even magazines aimed at practitioners draw 
on the results of basic research. More complete evidence of this phenome
non would require careful investigations of the diffusion of ideas from 
basic research into educational practice; this task is well beyond our 
present resources. We would point out, however, that the Comroe and 
Dripps studies (1976) of the impact of fundamental research in the bio
medical sciences provide persuasive examples of how such work might 
proceed. 

SUMMARY 

A central proposition of this report has been that fundamental research 
is a crucial factor in advancing our understanding and ultimately improving 
the practice of education. The study reported in this Appendix analyzed 
citation patterns in the education literature to test the corollary propo
sition that basic research has a substantial impact on the literature in 
education. The empirical data we have collected on citation patterns in 
the education literature are entirely consistent with this proposition. 

9rn recomputing Table 4 for the two subsamples, we obtained: 

T:f.Ee of Periodicals Cited 
Source Basic Ed. Journal Ed. Magazine News 
Basic 84% vs. 80% 11% vs. 17% 1% vs. 0% 4% vs. 2% 
Ed. Journal 42% vs. 41% 44% vs. 45% 5% vs. 8% 9% vs. 6% 
Ed. Magazine 35% vs. 18% 48% vs. 67% 3% vs. 8% 14% vs. 6% 
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Table 5 Periodicals Included in Study 

Included in& 

Name Surve;:r:ed CIJE8 sscib Periodical 

1. AAUP Sul let in x x x EH 

2. Administrators Notebook x x EM 

3. Adult Education x x x EJ 

4. AEDS Journal x x EJ 

5. Alberta Journal of Education Research x x x EJ 

6. American Anthropologist x B 

7. American Antiquity* x B 

8. American Economic Review x B 

9. American Educational Research Journal x x x EJ 

10. American Ethnologist x B 

11. American Indian Journal x x EH 

12. American Journal of Orthopsychiatry x B 

13. American Journal of Psychiatry B 

14. American Journal of Psychology B 

15. American Political Science Review x B 

16. American Psychologist B 

17. American Journal of Sociology x B 

18. American Sociological Review x B 

19. Annals of Mathematical Statistics B 

20. Art Education x x EH 

21. Atlantic Monthly NM 

22. AV Communication Review x x x EJ 

23. AV Instruction x x EM 

24. AV Language x x EH 

NOTE: Basic research journals that contained no articles that met our criteria for 
"education relevance" are marked with an asterisk. In these journals, citations 
were drawn from all articles, beginning with the first article of the year 
(until 250 citations were obtained). 

8 CIJE: fully indexed in Current Inde.r of Journals in Education. 

bSSCl: listed as an "education" or "education research" periodical in Soaial Saienae 
Citation Inde:z:. 

cB • Basic Research Journal; EJ • Educational Research Journal; EM • Education 
Magazine; NM - News Magazine. 

!:r:2ec 
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Table 5 (continued) 

Name 

25. Behavioral Science 

26. British Journal of Political Science 

27. British Journal of Psychology 

28. Canadian Journal of Psychology 

29. Child Development 

30. Childhood Education 

31. Classroom Interaction Newsletter 

32. College Student Journal 

33. College & University 

34. C0111111unications Research 

35. CoDBDunity College Frontiers 

36. Community College Review 

37. Comparative Education 

38. Comparative Education Review 

39. Contemporary Education 

40. Counselor Education & Supervision 

41. Developmental Psychology 

42. Econometrica 

43. Education 

44. Education & Urban Society 

45. Education Administrative Quarterly 

46. Education for Teaching 

47. Educational Horizons 

48. Educational Researcher 

49. Educational & Psychological 
Measurement 

50. Educational Forum 

51. Educational Leadership 

52. Educational Planning 

53. Educational Record 

54. Educational Research 

55. Educational Review 

102 

Surveyed 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Included in8 

CIJE:i sscib 

x x 

x 

x 

x 

x x 

x x 

x 

x 

x x 

x x 

x x 

x x 

x x 

x x 

x 

x 

x x 

x x 

x x 

x 

x x 

x x 

x x 

Periodical TypeC 

B 

B 

B 

B 

B 

EM 

EJ 

EJ 

EJ 

B 

EM 

EM 

EJ 

EJ 

EJ 

EM 

B 

B 

EJ 

EJ 

EJ 

EJ 

EM 

EJ 

EJ 

EM 

EM 

EJ 

EJ 

EJ 

EJ 
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Table 5 (continued) 

Included ina 

Name Surveied CIJEa sscib Periodical Tv2ec 

56. Educational S.tudies in Mathematics x x EJ 

57. Educational Technology x x x EM 

58. Educational Theory x x x EJ 

59. Elementary School Guidance and 
Counseling x x EM 

60. English Journal x x x EM 

61. English Language Teaching Journal x x EM 

62. Foreign Language Annals x x x EM 

63. Harvard Educational Review x x x EJ 

64. High School Journal x EM 

65. Higher Education Review x x x EJ 

66. Hispania x x EM 

67. History of Education Quarterly x x x EJ 

68. History Teacher x x EM 

69. Illinois School Research x x EJ 

70. Instructional Science x x x EJ 

71. Intellect x x x EM 

72. Interchange x x x EJ 

73. International Journal of Early 
Childhood x x x EM 

74. International Review of Education x x x EJ 

75. Journalism Quarterly* x B 

76. Journal of Aesthetic Education x x x EJ 

77. Journal of the American College 
Health Association x EJ 

78. Journal of American Indian Education x x EM 

79. Journal of American Statistical 
Association B 

80. Journal of College Student Personnel x x x EJ 

81. Journal of Co11111unication x x x B 

82. Journal of Comparative & 
Physiological Psychology x B 

83. Journal of Counseling Psychology x x x EJ 

84. Journal of Creative Behavior x B 
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Table 5 (continued) 

Included in8 

Name Surveied CIJE8 sscrb Periodical TI2ec 

85. Journal of Economic Education x x x EJ 

86. Journal of Economic Theory x B 

87. Journal of Educational Administration x x x EJ 

88. Journal of Educational Measurement x EJ 

89. Journal of Educational Psychology x EJ 

90. Journal of Educational Research x x x EJ 

91. Journal of Experimental Child 
Psychology B 

92. Journal of Experimental Education x x x EJ 

93. Journal of Experimental Psychology 
(Combined Issues) x B 

94. Journal of Experimental Social 
Psychology B 

95. Journal of Extension x x x EH 

96. Journal of General Education x x x EJ 

97. Journal of Geography x x x EH 

98. Journal of Higher Education x x x EJ 

99. Journal of Human Resources B 

100. Journal of the NAWDAC x x EM 

101. Journal of Negro Education x x x EJ 

102. Journal of Personality x B 

103. Journal of Personality & Social 
Psychology x B 

104. Journal of Political Economics x B 

105. Journal of Politics* x B 

106. Journal of Reading x x x EJ 

107. Journal of Reading Behavior x x x EJ 

108. Journal of Research and Development 
in Education x x x EJ 

109. Journal of School Health x x x EJ 

110. Journal of School Psychology x x x EJ 

111. Journal of Teacher Education x x x EJ 

112. Language Arts x x x EJ 

113. Language Learning x x x B 
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Table 5 (continued) 

Name 

114. Liberal Education 

115. Merrill-Palmer Quarterly 

116. Modern Language Journal 

117. Monographs of the Society for 
Research in Child Development 

118. Multivariate Behavioral Research 

119. Nature 

120. Newsweek 

121. Peabody Journal of Education 

122. Perception & Psychophysics 

123. Perceptual & Motor Skills 

124. Personnel & Guidance Journal 

125. Programmed Learning & Education 
Technology 

126. Prospects 

127. Psychological Bul:etin 

128. Psychology in the Schools 

129. Psychological Review 

130. Psychometrika 

131. Quarterly Journal of Economics 

132. Reading Research Quarterly 

133. Reading Teacher 

134. Research in Higher Education 

135. Research in Teaching of English 

136. Research Quarterly of American 
Physical Education Soc. 

137. Review of Economics and Statistics 

138. Review of Education Research 

139. School Counselor 

140. School Review 

141. Science 

142. Social Educ~tion 

143. The Social Studies 

144. Sociometry 

105 

Included ina 

Surveyed CIJEa sscrb Periodical Type c 

x x EJ 

x x x B 

x x EM 

x x B 

x x x B 

B 

NM 

x x x EJ 

B 

x B 

x EM 

x x x EJ 

x x x EJ 

x B 

x x x EJ 

x B 

x x x B 

B 

x x x EJ 

x x x EM 

x x EJ 

x x EJ 

x EJ 

x B 

x EJ 

x x EM 

x x x EJ 

B 

x x x EM 

x x EM 

B 
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Table 5 (continued) 

Included ina 

Name Surveied CIJEa sscib Periodical Til!ec 

145. Sociology of "Education x x x EJ 

146. Speech Teacher x EM 

147. Studies in Art Education x x EJ 

148. Survey of Current Business B 

149. Teachers College Record x x x EJ 

150. Teaching of Psychology x x x EM 

151. Teaching Political Science x x x EM 

152. Teaching Sociology x x x EH 

153. TESOL Quarterly x x x EM 

154. Theory Into Practice x x EJ 

155. Time NH 

156. Urban Education x x x EJ 

157. Verbal Learning & Behavior B 

158. Viewpoints x x EJ 

159. Vocational Guidance Quarterly x EM 

160. World Politics* x B 

161. Young Children x x x EM 

162. British Journal of Educational 
Psychology EJ 

163. British Journal of Educational 
Studies x x EJ 

164. Journal of Applied Behavioral 
Analysis B 

165. Administrative Science Quarterly B 

166. Journal of Applied Psychology B 

167. Elementary English EM 
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Table 6 Education Journals Indexed in CIJE (1975) but Excluded from Study 

1. American Indian 

2. American Indian Culture and Research Journal 

3. American School Board Journal 

4. American Vocational Journal 

5. Bilingual Review 

6. Business Education Forum 

7. California Journal of Teacher Education 

8. Change 

9. Children Today 

10. Clearinghouse 

11. College Board Review 

12. College Composition and Communication 

13. College English 

14. College of Education Record 

15. CoDDDunication Education 

16. CoDDDunication: Journalism Education Today 

17. CoDDDunity and Junior.College Journal 

18. Compact 

19. Education Canada 

20. Education Broadcasting International 

21. Education Documentation and Information 

22. Elements: Translating Theory Into Practice 

23. English Education 

24. French Review 

25. German Quarterly 

26. Health Education Journal 

27. Illinois Career Education Journal 

28. Improving College and University Teaching 

29. Independent School Bulletin 

30. Integrated Education 

31. International Review of Applied Linguistics 
in Language Teaching 

32. Italica 

33. Journal of Education Measurement 

34. Journal of Industrial Teacher Education 

35. Journal of Outdoor Education 

36. Journal of Physical Education and Recreation 

37. Learning 

38. Marquette University Education Review 

Reason a 

no citations 

other problem 

no citations 

few citations 

other problem 

few citations 

other problem 

no citations 

few citations 

few citations 

few citations 

few citations 

few citations 

other problem 

other problem 

other problem 

no citations 

no citations 

few citations 

other problem 

few citations 

other problem 

few citations 

few citations 

other problem 

few citations 

no citations 

few citations 

no citations 

few citations 

other problem 

other problem 

other problem 

other problem 

other problem 

few citations 

no citations 

other problem 
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Table 6 (continued) 

Name 

39. Momentum 

40. Monographs for the Society of Research 
in Child Development 

41. Music Educators Journal 

42. NASSP Bulletin 

43. National Elementary Principal 

44. New Campus 

45. NOLPE School Law Journal 

46. North Central Association Quarterly 

47. NSPI Research Quarterly 

48. Orbit 

49. Quarterly Journal of Speech 

50. School Arts 

51. Social Science Record 

52. System 

53. Teacher Education 

54. Today's Education 

55. Urban Review 

56. Wilson Library Bulletin 

Reason& 

few citations 

not considered a "periodical" 

few citations 

few citations 

few citations 

other problem 

other problem 

few citations 

other problem 

few citations 

other problem 

no citations 

other problem 

other problem 

other problem 

few citations 

few citations 

no citations 

8 "0ther problem" includes cases in which (1) issues were unavailable, (2) the 
publication was not considered an education periodical, and (3) the publication 
appears sporadically. 
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APPENDIX B 

RESEARCH PROGRAM IN THE NATIONAL INSTITUTE OF EDUCATION 
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Table 1 Research Programs in the National Institute of Education and the Office of Education 

Resenrch Component 
(dollars in thousands) 

1975 1976 1977 Primary Program 
Organization (1976) (est.) (_est.) A~t_i._~lties _ _O._V_6J 

NATIONAL INSTITUTE 
OF EDUCATION 

Basic Skills Group 

Dissemination and 
Resources 

Education and Work 

Educational Equity 

Finance and Productivity 

School Capacity for 
Problem Solving 

Other 

$4,642 

693 

132 

5,693 

540 

$5. 778 

469 

1,617 

8,203 

4,383 

781 

597 

$7,891 

345 

2,707 

12,546 

5,988 

862 

1,539 

Learning, Teaching, Measurement 

Information and Communication System, 
School Practice and Service, R&D 
Systems Support 

Career Awareness, Career Exploration, 
Career Preparation, Career Access 

~ 
Compensatory Education, Multicultural/ ~ 

~ 

Bilingual Education, Women's Research, 
Desegregation Studies, School 
Discipline Studies 

School Finance and Management, Tech
nological Applications, Productivity, 
Assessment of Innovative Develop
ments, Experimental Schools 

Research on Organizations, School
Based Development, Network Develop
ment 

Labs and Centers, Discretionary and 
Other 
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Table 1 (continued) 

Research Component 
(dollars in thousands) 

1975 1976 1977 Primary Program 
Org_1!_1!_i_z_a_t_io11__{_1976) __ ~-- __ _ _ _______ (_est_J_ _ __ (_e_s_t_.) Activities (1976) 

OFFICE OF EDUCATION 

Office of the 
Commissioner 

Office of Budget, 
Planning and Evaluation 

Office of Indian 
Education 

Bureau of School 
Systems 

Bureau of Post 
Secondary Education 

1,269 

40 

899 

1,000 1,000 

477 

1,377 530 

Packaging and Dissemination, Educa
tional TV Programming, Arts in Edu
cation, Women's Equity Program, 
Consumer's Education, Community 
Education, Metric Education, Career 
Education, Gifted and Talented, 
National Reading Improvement Pro
gram., Bilingual Education 

Planning and Evaluation Studies, 
Mandated Title I Studies 

Special Projects for Indian Children, 
Special Projects for Indian Adults 

National Drug Education Program, Inno
vation and Support, ~ollow Through 
Program, Environmental Education 
Program, Emergency School Aid 

Cooperative Education Research Program, 
Special Coumunity Service and Con
tinuing Education Projects, Ethnic 
Heritage Studies Program, Foreign 
Language Area Studies Research, 
Libraries Research and Demonstration 
Program, Overseas Programs and 
Foreign Curriculum Consultants 

~ 
~ 

N 
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Table 1 (continued) 

Research Component 
(dollars in thousands) 

1975 1976 1977 Primary Program 
Organization (1976) (est.) (est.) Activities (1976) 

Bureau of 
Occupational 
Adult Education 

Bureau Education for 
the Handicapped 

5,038 

4,946 

4,700 

7,575 

SOURCE: Study Project on Social R&D, NAS/NRC, 1977. 

4,700 

5,670 

Vocational Research, Vocatiortal Demon
stration, Vocational Curriculum 
Development, Adult Exemplary 
Projects, Urban/Rural School 
Demonstrations 

Research and Demonstrations, Handi
capped Children, Early Childhood, 
Programs for Severely Handicapped 
Children and Youth, Area Learning 
Resource Centers/National Center on 
Educational Methods and Materials, 
Special Programs for Children with 
Specific Learning Disabilities, 
Regional Resource Centers 

..... ..... 
w 

Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319


BIBLIOGRAPHY 

Agarwala-Rogers, R., Rogers, E. M., and Wills, R. M. (1976) Diffusion of 
IMPACT Innovations From 1973-1976: Intel'persona.Z Corrmuniaation 
Networks Among University Professors. A report to the EXXON Education 
Foundation. Stanford, Ca.: Applied CoDDnunication Research. 

American Council on Education (1976) Reaent Researah on Private Higher 
Eduaation Vol. 2, no. 2, Policy Analysis Service Reports. Washington, 
D.C.: American Council on Education. 

American Institutes of Research (1976) "Pl'ojeat Longstep FinaZ Report: 
Impaat of Educationa.Z Innovation on Student PerfoPmance. Two vols. 
and suppl. Palo Alto: U.S. Department of Health, Education, and 
Welfare and Off ice of Education. 

*Aragon, J., Arciniega, T., Galarza, E., et al. (1971) Chicano Education 
and the Nationa.Z Institute of Education. Report of a planning 
conference for the NIE Planning Unit. Report no. Cl09. Washington, 
D.C.: National Institute of Education. 

Atkin, M., Bouchard, D., Delaphena, M., et al. (1971) CZassroom C1'<1.ftsmen. 
Report of a planning conference for the NIE Planning Unit. Washington, 
D.C.: National Institute of Education. 

Averch, H., Carroll, S., Donaldson, T., Kiesling, H., and Pincus, J. 
(1972) HOtJ Effective is SchooZing? Santa Monica: RAND Corporation. 

Barrows, T. S., Churchman, C. W., Davis, R. B., et al. (1972) The RoZe of 
EvaZuation and Assessment within the Nationa.Z Institute of Education. 
Report of a planning conference for the NIE Planning Unit. Washington, 
D.C.: National Institute of Education. 

Bereiter, C., Blake, E., Dow, P., et al. (1971) CurriauZum DeveZopment. 
Report of a planning conference for the NIE Planning Unit. Washington, 
D.C.: National Institute of Education. 

*Brim, 0. G., Clark, B. R., Eckland, B. K. et al. (1971) SocioZogy and the 
Study of Education. Report of a planning conference for the NIE 
Planning Unit. Washington, D.C.: National Institute of Education. 

*Burnett, J. H., Kernan, C. M., Roberts, J., et al. (1971) The PZaae of 
AnthropoZogy in a Nationa.Z Institute of Education. Report of a 
planning conference for the NIE Planning Unit. Washington, D.C.: 
National Institute of Education. 

NOTE: Asterisks indicate reports that identify promising areas of research 
(not necessarily cited in the text of the report). 

114 

Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319


115 

Castle, J. G., Frick, F. C., Huggins, w. H., et al. (1971) Technology in 
Education. Report of a planning conference for the NIE Planning 
Unit. Washington, D.C.: National Institute of Education. 

*Clifford, G. (1973) A history of the impact of research on teaching. In 
Second Handbook of ReseaPch on Teaching. Chicago: Rand McNally. 

*Cole, M., Elkind, D., Glaser, R., et al. (1971) The Place of Psychology 
in a National Institute of Education. Report of a planning conference 
for the NIE Planning Unit. Washington, D.C.: National Institute of 
Education. 

*Crecine, J. P. et al. (1974) AdministPation and Management in Educational 
Or>ganizations. Washington, D.C.: National Institute of Education. 

*Cronbach, L. J. and Suppes, P., Eds. (1969) ReseaPch foP TomoPPOW's 
Schools: Disciplined Inquiry foP Education. New York: Macmillan. 

*Cyphert, T., Denemark, G., Griffiths, D., et al. (1972) Some FTioPities 
foP ReseaPch and Development in TeacheP Education. Report of a 
planning conference for the NIE Planning Unit. Washington, D.C.: 
National Institute of Education. 

Deutsch, K. W., Platt, J. and Senghaas, D. (1977) Conditions favoring 
major advances in social science. Science. 171 (April 5). 

*Gibson E. and Levin, H. (1975) The Psychology of Reading. Cambridge, 
Mass.: Massachusetts Institute of Technology. 

Guba, E. G. and Clark, D. L. (1974) The ConfiguPational PePspective: A 
View of Educational Knowledge FToduction and Utilization. Washington, 
D.C.: Council for Educational Development and Research. 

Guskin, A., Frohman, M., Havelock, M., Hill, M., and Huber, J. (1976) 
Planning foP Innovation ThPough Dissemination and Utilization of 
Knowledge. Ann Arbor, Mich.: Center for Research on Utilization 
of Scientific Knowledge, Institute for Social Research, University 
of Michigan. 

Hertz, T. W. and JoMann, A. J. (1975) Towa.Pd IntePagency CooPdination: 
FY '?5 FedePal ReseaPch and Development Activities PePtaining to 
EaPly Childhood. Annual Report. Under contract with the Department 
of Health, Education, and Welfare. Washington, D.C.: Social 
Research Group, George Washington University. 

Heyneman, S. P. (1975) TowaPd IntePagency CooPdination: FY '?5 Federal 
ReseaPch and Development Activities Pertaining to Adolescence. 
Third Annual Report. Under contract with the Department of Health, 
Education, and Welfare. Washington, D.C.: Social Research Group, 
George Washington University. 

Horowitz, F.D. and Dunn, M. (1976) Infant Intelligence Testing. Paper 
prepared for the Conference on Early Behavioral Assessment of the 
Connnunication and Cognitive Abilities of the Developmentally Disabled, 
under the auspices of Communication Disorders, Mental Retardation and 
Developmental Disabilities Branch, National Institute of Child Health 
and Development. Lawrence, Ks.: University of Kansas. 

NOTE: Asterisks indicate reports that identify promising areas of research 
(not necessarily cited in the text of the report). 

Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319


116 

*Keyfitz, N. et al. (1975) Demographic Causes of Organizational Change, 
With Special Reference to Education. Preliminary memorandum. 
Washington, D.C., National Institute of Education. 

Leacock, E. B. (1969) Teaching and Learning in City Schools, A Comparative 
Study. New York: Basic Books. 

*Lesser, G. S. (1974) Children and Television. New York: Random House. 
Mason, W. S., Nelson, C. E., and Sowers, W. M. (1977) Federal Funding for 

Education Knowledge Production and Utilization: KPU Function, by 
v 

Agency. & & D Svstem Support Division. Dissemination and Resources 
Group. Washin~ton. D.C.: National Institute of Education. 

*McKeachie, W. J. and Stephens, J. J. (1976) Research Opportunities in 
Postsecondary Education .for the National Institute of Education. 
Washington, D.C.: National Institute of Education. 

*Miller, G. A. ed. (1973) Linguistic Conununication: Perspectives for 
Research. Report of the Study Group on Linguistic Conununication to 
the National Institute of Education. International Reading Association. 

*Mohr, L. et al. (1975) Administrative Structure, Effectiveness, and 
Efficiency. Washington, D.C.: National Institute of Education. 

*National Institute of Education (1971) Reports Supported by the NIE 
Planning Unit. NIE Planning Unit. Washington, D.C.: National 
Institute of Education. 

*National Institute of Education (1974) Administration and Management in 
Educational OPganizations. Washington, D.C.: National Institute 
of Education. 

*National Institute of Education (1974) Learning Disabilities: Issues and 
Recorrunendations for Research. Washington, D.C.: National Institute 
of Education. 

*National Institute of Education (1974) Linguistic Communication: Perspectives 
for Research. Washington, D.C.: National Institute of Education. 

*National Institute of Education (1975) Conference on Studies in Reading: 
Panel Reports. #1-10. Washington, D.C.: National Institute of 
Education. 

*National Institute of 
coupled systems. 
pp. 1-21. 

Education (1975) Educational organizations as loosely 
Karl Weick. Administrative Quarterly, 21, 1976, 

*National Institute of Education (1975) Preliminary Report: Current 
Research Approaches to Neural Mechanisms of Learning and Memory. 
Washington, D.C.: National Institute of Education. 

National Institute of Education (1975) R&D Funding Policies of the 
National Institute of Education: Review and Recommendations. Final 
report of Consultants to the Director and the National Council on 
Educational Research. Washington, D.C.: National Institute of 
Education. 

*National Institute of Education (1975) Report of the Study Group on 
Organizational Change and Adaptation. Washington, D.C.: National 
Institute of Education. 

*National Institute of Education (1976) Artificial Intelligence and Language 
Comprehension. Washington, D.C.: National Institute of Education. 

NOTE: Asterisks indicate reports that identify promising areas of research 
(not necessarily cited in the text of the report). 

Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319


117 

National Research Council (1958) A FToposed Organization for Research in 
Education. Report to the NRC Advisory Board on Education, of a 
Conference held at Madison, Wisconsin. Washington, D.C.: National 
Academy of Sciences. 

National Research Council (1958) PsyahoZogiaaZ Research in Education. 
Publication 643. Report of a conference sponsored by the NRC 
Advisory Board on Education. Washington, D.C.: National Academy 
of Sciences. 

*National Research Council (1969) The BehavioraZ and SoaiaZ Sciences: 
OutZook and Needs. Report of the Behavioral and Social Sciences 
Survey Committee. Washington, D.C.: National Academy of Sciences 
and Social Science Research Council. 

National Research Council (1971) PoZiay and Program Research in a University 
Setting: A Case Study. Advisory Committee for Assessment of 
University-based Institutes for Research on Poverty. Washington, 
D.C.: National Academy of Sciences. 

*National Research Council (1972) Report o.f the Committee on Basia Research 
in Education. Washington, D.C.: National Academy of Sciences. 

National Research Council (1976) Assessing VoaationaZ Education Research 
and Development. Committee on Vocational Education Research and 
Development. Washington, D.C.: National Academy of Sciences. 

National Research Council (1976) PersonneZ Needs and Training for BiomediaaZ 
and BehavioraZ Research. Committee on National Needs for Biomedical 
and Behavioral Research Personnel. Washington, D.C.: National 
Academy of Sciences. 

*National Research Council (1976) SoaiaZ and BehavioraZ Science FTograms 
in the NationaZ Science Foundation. Committee on the Social Sciences 
in the National Science Foundation. Washington, D.C.: National 
Academy of Sciences. 

National Science Board (1974) Science Indicators. Washington, D.C.: 
National Science Foundation. 

Nelson, C. E., Sowers, W. M., and Mason, W. S. (1977) 19?5 FederaZ Funding 
for Education KnowZedge FToduation and UtiZization: A Composite 
Estimate, by Agency, Using Four Data Bases. R&D System Support 
Division, Dissemination and Resources Group. Washington, D.C.: 
National Institute of Education. 

Organization for Economic Cooperation and Development (1969) EducationaZ 
Research and DeveZopment in the United States. Bureau of Research. 
Washington, D.C.: U.S. Office of Education. 

Radnor, M., Young, E. C., Spivak, H., and Buckley, R. (1975) AnaZysis of 
Comparative Researah/DeveZopment and Innovation Systems and Manage
ment: With ImpZiaations for Education. Evanston, Ill.: Northwestern 
University. 

*Radnor, M. et al. (1975) Report of the Study Group on OrganizationaZ Change 
and Adaptation. Washington, D.C.: National Institute of Education. 

Rist, R. C. (no date) FederaZ Funding and SoaiaZ Science Research: The 
Emergent Transformation. Washington, D.C., U.S. Department of Health, 
Education, and Welfare and National Institute of Education. 

NOTE: Asterisks indicate reports that identify promising areas of research 
(not necessarily cited in the text of the report). 

Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319


118 

Rivlin, A. M. and Timpane, M. P. (1975) Planned VaPiation in Education. 
Washington, D.C.: Brookings Institution. 

*Rosenzweig, M. R. and Bennett, E. L. (1976) Neuroal Mechanisms of LeaPning 
and Memory. Cambridge. Mass.: MIT Press. 

*Rossi, P. H. (1975) Assessing Institutional Capacity: Some Considerations 
from the Craftlore of Organized Social Research. DRG/R&D Support 
Division. Washington, D.C.: National Institute of Education. 

Sieber, S. and Lazarsfeld, P., (1966) The Organization of Educational 
ReseaPch in the United States. New York: Bureau of Applied Social 
Research, Columbia University. 

Social Science Research Council (1974-1975) Annual Report. New York: 
Social Science Research Council. 

U.S. Department of Defense (1975) Defense RDT&E Programs and Projects. 
Complete funding for FY 1976/77 and FY 1977. Greenwich, Conn.: 
Defense Marketing Services. 

*U.S. Department of Health, Education, and Welfare (1974) LeaPning Disabili
ties: issues and recorrunendations for reseaPch. Washington, D.C.: 
U.S. Department of Health, Education, and Welfare. 

*U.S. Department of Health, Education, and Welfare (1974) National Conference 
on Visual Information Processing. Washington, D.C.: National 
Institute of Education. 

*U.S. Department of Health, Education, and Welfare (1975) Conference on 
Organizational Processes in Education. Washington, D.C.: National 
Institute of Education. 

*U.S. Department of Health, Education, and Welfare (1975) Conference on 
Studies in Reeding. Panel summary reports. Washington, D.C.: 
National Institute of Education. 

*U.S. Department of Health, Education, and Welfare (1975) Cur-rent Research 
Approaches to Neural Mechanisms of Learning and Memory: Preliminary 
Report. Pacific Grove, California Conference. Washington, D.C.: 
National Institute of Education. 

*U.S. Department of Health, Education, and Welfare (1975) National Conference 
on Studies in Teaching. Ten vols. Washington, D.C.: National Insti
tute of Education. 

*U.S. Department of Health, Education, and Welfare (1976) Artificial 
Intelligence and Language Comprehension. Washington, D.C.: National 
Institute of Education. 

*U.S. Department of Health, Education, and Welfare (1976) Report of the 
Conference on Visual Information Processi'Ylfl ReseaPch and Technology 
to the National Institute of Education. Washington, D.C.: National 
Institute of Education. 

U.S. Department of Health, Education, and Welfare (1976) The Status of 
Educational Research and Development in the United States: 1976 
Databook. Chapter III: Sponsorship of educational research and 
development. Washington, D.C.: National Institute of Education. 

NOTE: Asterisks indicate reports that identify promising areas of research 
(not necessarily cited in the text of the report). 

Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319


119 

U.S. Panel on Educational Research and Development (1964) Innovation and 
E:x:pePiment in Eduaation. Progress report of the Panel on Educational 
Research and Development to the U.S. Commissioner of Education, the 
Director of the NSF, and the Special Assistant to the President for 
Science and Technology. Washington, D.C.: U.S. Government Printing 
Office. 

U.S. President (1973) Youth: Transition to Adulthood. Report of the Panel 
on Youth of the President's Science Advisory Committee. Washington, 
D.C.: U.S. Government Printing Office. 

U.S. President (1976) Report of the Pl'esident's Biomediaal Researah Panel. 
Four vols. Washington, D.C.: U.S. Government Printing Office. 

*Weick, K. (1976) Educational organizations as loosely coupled systems. 
Administrative Saienae Quarterly 21. 

NOTE: Asterisks indicate reports that identify promising areas of research 
(not necessarily cited in the text of the report). 

Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319


Fundamental Research and the Process of Education: Final Report to the National Institute of Education

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/20319

	Front Matter
	'Introduction'
	'Fundamental Research and Education'
	'Fundamental Research Topics Relevant to Education'
	'Federal Policy'
	'Conclusions and Recommendations of the Committee'
	'References'
	'APPENDICES'
	'APPENDIX A: The Impact of Fundamental Research on the Educational Literature: An Analysis of Citation Patterns'
	'APPENDIX B: Research Program in the National Institute of Education and the Office of Education'

	'Bibliography'

