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This four-year-old represents her family in terms 
of how families "should be." Actually her "family" 
was just her grandmother, not the seven others 
pictured. Therefore, in the Symposium, all 
presenters addressed the question of the child's 
reality, from the perspective of each of their 
disciplines. 
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Foreword 

The current emphasis on Early Childhood Education 
is not something which has developed instantaneously, 
a fad which is likely to go away. It results from a 
long and steady trend that reflects social, demo
graphic, political, economic and educational develop
ments in society over a period of time. Thus 
ingrained, the emphasis is not likely to go away. The 
changing character of family life, of value systems, 
of the technological base for individual and group 
activity and for the ways in which social interaction 
takes place--all impact upon the ways in which the 
society performs its traditional roles. These range 
from the nurture and induction of society's young into 
its culture to the care and treatment of its elderly 
and provisions for their exit. New knowledge about the 
process of education itself and about the ramifications 
and trade-offs of alternate practices, when added to 
these social changes, provides challenges, not only for 
educators but for all who are concerned about the 
process of early education. 

It is not often that the kind of attention given 
to some fundamental issues in early education is found 
in one publication. Those who carefully and critically 
study these materials will be rewarded with increased 
insight and expanded vision. 

The responsibilities of the University include the 
dissemination of knowledge and the illumination and 
exploration of significant issues facing society. It 
is in carrying out these responsibilities that this 
publication was developed. 
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Introduction 

The sixties witnessed tremendous social change in 
the United States. Supreme Court decisions in the 
mid-fifties, supported by monumental legislative 
enactments ten years later and millions in federal 
funding changed American schools into a vehicle for 
social change. Powerful voices of new leadership 
demanded representation for the culturally-different, 
economically and educationally disadvantaged, minority 
citizens of our nation. The War on Poverty and the 
goals of the Great Society focused on equality of edu
cational opportunity as a means to make a better social 
and economic future for the children of these groups a 
reality. 

The challenge for the educational system was an 
unprecedented one. The school's responsibility was to 
determine improved ways of preventing or compensating 
for the accumulated educational deficits seen in 
children labeled as disadvantaged--deficits viewed as 
having roots outside the classroom setting. 

Research efforts, emanating from the scholarly 
studies of Hunt, Bruner, Bloom, Bernstein, Fowler and 
Piaget, directed attention to the importance of the 
early learning years of children. Philosophical 
differences were evident among the research-based early 
childhood education programs designed to attack social 
issues through raising the literacy levels of poverty 
children and their families. Program models emphasized 
either parent-infant home-based programs, prekinder
garten center-based programs or special educational 
services for children already enrolled in public 
schools. And each model supported different 
curriculum, instructional materials and teaching 
strategies--each attempting to narrow the differences 
between home and school learning and expectations for 
the learner. With all of the differences, the target 
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population remained primarily the same: children from 
poverty families with little formal schooling. 

Certainly the most large scaled compensatory 
program to be initiated in the United States was 
Project Head Start, planned to afford these same 
children a "head start" into public schools. With the 
disappointing evaluations of the original summer and 
first-year Head Start programs, Project Follow Through 
became the experimental effort in primary education. 
The intent was to "follow through" the children from 
Head Start into first through third grade, with the 
belief that such directed programming for disadvantaged 
children would produce more sustained academic achieve
ment gains over time. Project Follow Through also 
offered the opportunity for planned variation in 
curriculum models and instructional strategies, as 
designed by the twenty-two sponsors of the different 
models. By the early seventies, approximately 78,000 
children in 4,000 classrooms across the nation were a 
part of the experimental Project Follow Through. 

From this, we learned that alternative educational 
models for the early education of children can be 
developed and put into practice. We have learned that 
philosophically different models can promote increased 
school achievement for children. We also have learned 
that one model may work well in one community and not 
in another due to the acceptance or resistance of the 
school personnel or the community itself. And, during 
the seventies, we have had to adjust educational 
programs to include not only the poverty child, but the 
bilingual, the physically and mentally handicapped, and 
the gifted child. The educators' responsibilities 
continue to reside in the search for programs to meet 
the special needs of an increasing number of equally 
"special" children--all children. 

Now we need to attend to the issue of process 
versus product in learning-teaching endeavors, to 
determine just what are "basic skills," and to make 
educational decisions in the best interests of all 
children. It is appropriate that we reflect on the 
theoretical and philosophical bases from which such 
decisions have been and are made, to synthesize that 
which is known about how children learn and the 
influences that affect that learning, and to consider 
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thoughtfully knowledge available from emerging research 
today. To do less is to relinquish the responsibil
ities of educators. 

It was the goal of the Symposia on Early Childhood 
Education, held on the campus of the University of 
Missouri-Columbia during the 1979-1980 academic year, 
to bring together scholars of national reputation to 
share their professional knowledge of current issues 
and trends in consideration of child development, 
meaningful curriculum models for young children with 
teaching strategies to build upon the strengths that 
children bring into the classroom from the home learn
ing environment, and parent education and involvement 
in the educational processes of children. The Symposia 
committee members extend their appreciation to the 
Scholars for permitting us to publish their papers and 
to Charles Koelling, Associate Dean, Extension, College 
of Education. We also want to recognize those who made 
the Symposia on Early Childhood Education possible: 
Dean Bob Woods and Associate Dean Wil Miller, College 
of Education; Dean Bea Litherland, College of Home 
Economics; and Chancellor Barbara Uehling, who gave 
approval for the primary funding from the Alumni Devel
opment Fund. Our department chairpersons, faculty 
colleagues on the University of Missouri campus as well 
as those from colleges and universities within Missouri, 
and many students all supported the Symposia through 
active participation at each of the sessions. Each of 
us gained personally and professionally. 

Stevie Hoffman and Carl Fehrle 
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Why Humanistic Education 
Is Urgent and Necessary 

Arthur W. Combs 

Preparing a rich and nurturing learning environment for 
children is no accident. Deliberate professional 
decisions need to be made. A clear and full under
standing of the options is essential. 

Two basic options quickly come to mind : a behavior
istic one and a humanistic approach. Should the educa
tion of children take place in the more traditional 
teacher-centered manner or should it foster the 
latter--a child-centered environment? 

Arthur Combs, in Helping Relationships , has clarified 
this distinction by describing a behavioristic approach 
to dealing with people as a "closed system" and the 
humanistic approach as an "open system." 

The closed system proceeds by defining a final 
objective in the clearest terms, then estab
lishes the machinery to reach that objective . 
. . . It is also the system used ... by 
teachers who desire to teach a child a 
specific skill. One defines the goals to be 
reached, establishes procedures to reach them, 
then assesses the outcomes to determine if, 
indeed, the objectives were achieved. An open 
system, on the other hand, may begin without 
a manifest objective. It proceeds to confront 
a problem, then searches for solutions, the 
nature of which cannot clearly be discerned in 
advance. This is the approach that counselors 

*Transcription of presentation. Also published by 
Prof. Combs as "Humanistic Education: Too Tender for 
a Tough World?" February, 1981, Phi Delta Kappan , 
Bloomington, Indiana: Phi Delta Kappa, Inc. 
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or social workers use in assisting a client 
to explore a problem. It is also the system 
employed . . in modern "discovery" approaches 
to teaching. 

Many educators feel early childhood education 
should be more humanistic, that it should reflect the 
"open system." Why? Arthur Combs tells us in this 
paper. 

Dr. Combs, an educator and psychologist, is 
presently a "distinguished professor" at the University 
of Northern Colorado. From 1954 to 1976 he served as 
professor at the University of Florida, Gainesville. 
His research and writings are numerous, well known and 
heavily used. His extensive and effective service to 
the educational community is also reflected in his work 
as consultant, leader and speaker at national and 
international conferences. 

- John Voth 

There is a great deal of fear these days about 
humanistic education. Many people misunderstand it. 
They think it's a kind of fad, a fuzzy-minded way of 
thinking about educational problems. They think human
istic education is warm hearted, and therefore badly 
misguided for a tough world. They think that we aren't 
concerned enough about the real values of education. 
Then there are some people who believe that humanistic 
education is dealing with things that ought to be the 
responsibilities of the home or church. This is a 
great pity, for humanistic education is absolutely 
essential for the world in which we live. As a matter 
of fact, if humanistic education did not exist today 
we would have to invent it. It is that important and 
that necessary. I would like today to talk about three 
primary reasons why education must move in these direc
tions. 

THE CURRENT REVOLUTION IN HUMAN PROBLEMS 

The first of these reasons has to do with the fact 
that we are today going through a great revolution in 
human thought. Many of us are not even aware it is 
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happening to us. This great revolution has been 
brought about through three things: first, through the 
coming of science; secondly, through the fantastic 
productivity of modern industry; and thirdly, with the 
tremendous sources of available power. Ever since the 
dawn of human experience, the primary problem of human 
beings has been the problem of somehow wresting from 
the environment the food, clothing, shelter and power 
needed to survive, both for themselves and for those 
they cared about. For several million years this has 
been the prime problem humanity has faced--until about 
100 years ago when things began to change and until 
about 30 years ago when it finally shifted dramat
ically. With the coming of science, we now have the 
know-how to feed, clothe and house the entire world. 
With the advances of industrial technology we now have 
the means to be able to do it. And with the coming of 
atomic energy, we now have the power to do it. For the 
first time in human history, within the last 30 years, 
we have reached a place where the age-old problem of 
humanity is capable of solution. 

A REVOLUTION IN HUMAN THINKING 

All that has brought about a revolution in human 
thinking. What it has done to us is to change the 
nature of the most pressing problems which we face. 
The primary problems we face today are no longer 
problems of control of the external world. They are 
problems of dealing with people. The problems we face 
today are essentially human ones. Tick them off if you 
will. The great problems we face are overpopulation, a 
people problem; the problem of pollution, a people 
problem; the problems of poverty--of the distribution 
of wealth in the world--people problems; the problems 
of terrorism; the problems of war and peace. All are 
problems of people. We don't have to worry about the 
atomic bomb; what we have to worry about is the people 
who might use it. That's a person problem. 

So what has happened to us in the course of 
history is a new conception of the problem with which 
humanity is faced. As one famous college president 
said when the first atomic bomb was exploded on the 
flats of Alamagordo: "That was the end of the era of 
the physical sciences and the beginning of the era of 
the social sciences." What has happened as a result of 
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Today's problems, from over population to the ... 

all our technology is, we have created a world in which 
we are indeed our brothers' keepers as never before in 
history. We are totally dependent on other people. 
Some time when you are in the supermarket, stop and 
look at those gleaming shelves and ask yourselves, 
"How many people did it take to get those things there 
for you?" We have created a world in which we are 
fantastically dependent upon each other, and we live in 
the most cooperative, interdependent society the world 
has ever known since the dawn of history. 

Now, on top of the fact that we are totally depen
dent on other people, we have also, as a consequence of 
the advances of science, immensely increased the power 
for good or evil that lies in the hands of any person. 
You can buy a gun at any hardware store, you can buy 
poison at any feed store. The power of good or evil in 
the hands of any one individual has been immensely 
increased. This is the reason for terrorism. We have 
become so dependent on each other, that a few people 
can throw us all into chaos as, for example, in the 
Iran situation. Or one person with a gun in the right 
place and at the right time, shooting the President, or 
Martin Luther King, can throw us all into confusion. 
We are utterly dependent on other people. 

TODAY'S EDUCATION MUST BE HUMANISTIC 

The fascinating thing is that the futurists tell 
us that this is only the beginning, that the more we 
increase our technological understanding and the more 
we get control of the physical world around us, the 
more we increase our dependence on each other. Each of 
us who drives is driving a projectile capable of doing 
extraordinary damage to all kinds of people whom we 
don't even know. We live in a world where we are 
entirely dependent on each other and that has a message 
for this occasion. The message is that if we are truly 
going to prepare young people for the future, and if 
the future is going to be essentially one in which 
human problems will be primary, then it follows, that 
education today, if it is going to train people for the 
future, must be deeply humanistically oriented. The 
question of the human condition must be fundamental to 
almost everything we do in the curriculum that we 
provide for young people. If we are going to help 
youth live and be effective in the future, we have 
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... atomic bomb are problems dealing with people. 

three great problems we have to deal with. First, we 
have to help people to grow as persons. Secondly, we 
have to help them understand the world in which they 
live. And, thirdly, we have to help them discover how 
to live effectively in interaction with other people. 

Of these three things, our schools have done 
pretty well with the second--helping people understand 
the world in which they live. We have not done so well 
in helping people grow and develop as persons nor have 
we done so well in helping people to learn how to live 
and understand each other. Because the future we face 
is going to require effective dealing with the human 
condition, we need people who can be counted upon to 
pull their own weight, to be concerned for other people, 
to behave responsibly, and to be skillful in the 
processes of social interaction. Earl Kelley used to 
say: "We worry so much about reading that I sometimes 
think the only reason American parents have kids is so 
they can have a good reader in the family!" Then he 
went on to say: "Our society can get along a great 
deal better with a bad reader than a bigot!" We do an 
awful lot about reading but not very much about bigotry 
in our educational system. 

If we look around us even today, the problems 
which the world faces are problems of overpopulation, 
pollution, ecology, energy, poverty, peace, starvation, 
disease, and the atomic bomb. They are all human 
problems and even the physical scientists are deeply 
concerned about the human implications of the advances 
which they are making. It is fascinating to me that 
the social sciences of psychology, sociology, anthro
pology and political science are now about a hundred 
years old. But they are not yet part of the curriculum 
in most of our public schools--except, perhaps, as an 
elective course for high school seniors, if they have 
passed everything else. 

One of my students is experimenting with how we 
can help very, very young children to explore humanistic 
ideas and some of the basic principles of psychological 
thought. What he did was to explore one basic 
principle, namely the principle that in order to under
stand people you have to understand how things look 
from their point of view. The major cause of break
down in human communication is the failure to under
stand how things look to the other person. He 
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experimented with this in a kindergarten class. He 
rewrote the story of Jack and the Beanstalk from the 
point of view of the giant. Remember the story? If 
you write the story from the point of view of the 
giant, Jack turns out to be a crook. Remember, he went 
to the giant's castle, sneaked into the castle, stole 
the goose which laid the golden eggs, ran back to the 
bean stalk, and climbed down the bean stalk. When the 
giant chased him, he chopped the bean stalk and killed 
the giant. Now, if you tell that story from the point 
of view of the giant, you get a very different picture. 
When he told the story to kindergarten kids, the 
results were fascinating. The kids spent about an hour 
exploring the whole question of how different things 
look when you look at them from another person's point 
of view. And what does it mean to be honest? And what 
does it mean to be kind? All kinds of questions grew 
out of the story. The interesting thing is that there 
are deep psychological principles being explored by 
children in kindergarten when they are given an oppor
tunity to do so. 

To recapitulate: The first reason why the human
istic movement is an absolute essential for education 
is that, we are going to need healthy human beings, as 
never before, in the world into which we are moving. 
That means we have to make some very important changes 
in the curriculum. Questions of the human condition, 
human problems, human understanding, human interaction, 
must play an important part in the education of people 
if they are going to be able to carry their weight in 
the future. 

NEW LIGHT ON THE CAUSES OF BEHAVIOR 

The second reason why the humanistic movement is 
absolutely essential has to do with a psychological 
discovery of the past fifty or sixty years. It has to 
do with the necessity for being concerned, not simply 
with people's behavior, but with the inner life of 
persons as well. What we have discovered is that 
behavior is only a symptom. Few of us would be very 
happy going to a doctor who didn't do anything but deal 
with our symptoms. In the same way, an educational 
system which deals only with people's symptoms, only 
with their behavior, is not likely to be adequate for 
the world in which we ire living. 
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My behavior at this moment is a consequence of 
what's going on inside me. How I am behaving is a 
consequence of what I am perceiving here and now. It 
has to do with how I see myself. I see myself at the 
moment as a lecturer and I am behaving as one. It has 
to do with my purposes, what I am trying to do. It 
has to do with my understanding. It has to do with my 
feelings, with my attitudes, with my values, with my 
hopes, my fears, my aspirations, my likes, my dislikes, 
my loves and my hates. All these things are part of 
my behavior from moment to moment during the day. 

Most of us here have been brought up with a 
conception of human behavior as a function of stimulus
response or behavior modification. Human behavior is 
understood in terms of the stimuli presented to people, 
or as a way of controlling the consequences of 
behavior, which is what we do in behavior modification. 
That conception of human behavior treats the student as 
an object rather than as a person. It treats him as an 
object which we are trying to manipulate with various 
kinds of forces in order to produce that behavior which 
we have decided in advance is needed. With the coming 
of humanistic psychology we have come to understand 
that we have to do more than that to really understand 
people as well as their behavior. 

We have to understand that a person's behavior is 
a function of his perceptions. It has to do with his 
or her beliefs, attitudes, feelings, likes, dislikes, 
hopes, fears and aspirations. People simply do not 
behave according to the facts. If we are going to help 
people change, we have to make some change in their 
inner life. We all behave in terms of our beliefs. 
Take the last election: those of you who are Democrats 
believed that the Democrats would save us and the 
Republicans would ruin us so you voted for the 
Democrats. Those who believed that the Republicans 
would save us and the Democrats would ruin us voted for 
the Republicans. Everybody behaved according to his 
beliefs, and the only person in this room who behaved 
according to the facts was me. A fact is what you 
believe is so. In order to help people to grow into 
effective, healthy people, we have to be concerned, not 
merely about their behavior. 

Please don't misunderstand me, I'm not suggesting 
we throw out all behavioristic psychology. There is a 
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Healthy people see themselves in positive ways ... 

place for managing behavior. For example , if I have a 
child in my class who is disrup ting things so that I 
can't get on with the lesson, I'm going to control his 
behavior and I'm not much interested in his health or 
his mental growth at that moment. I'm going to stop 
what he is doing. 

GOING BEYOND MANAGING BEHAVIOR 

There is a place for managing behavior. But, 
that's not enough . We have to go beyond that. We have 
to find ways of producing changes in behavior which are 
permanent, which occur even when we are not in control 
of all the forces. I have a good example in our 
family. We've got two cats. For a while we had those 
cats absolutely trained so that they would not go to 
the bedrooms upstairs. We did it by behavior modifi
cation, largely by punishing them when they made a move 
in that direction. We thoroughly trained those cats 
never to go upstairs when we are not home. We know 
they go up when we're not home because we find flower 
pots knocked off the window sills, footprints across 
the bedspreads, and, if we are very quiet coming home, 
sometimes we can catch them running pell mell down the 
stairs to be where they know they are supposed to be 
when we are home. We need to have a system of educa
tion which is more effective than that. 

In order to have a change in behavior which is 
likely to be permanent we have to deal with the inner 
life of the individual, with beliefs, feelings, atti
tudes. To produce healthy, responsible, effective 
people, which the future requires of us, means we must 
concern ourselves with the beliefs of students as well 
as their behavior. It means we must deal with them as 
persons, as well as objects. 

One of the most exciting discoveries of modern 
psychological thought has to do with what we have 
discovered about the self-concept. We know, for 
example, that people behave according to how they see 
themselves. We also know that this affects people's 
intelligence, adjustment, success in school and success 
in the world. Negative self concepts are responsible 
for many of our social ills. For example, people who 
see themselves in a negative fashion behave as though 
they are negative. The rest of us see them behaving in 
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.. . So be concerned about the students' self concepts. 
a negative fashion so we say that's a negative person 
and that just proves what they already thought in the 
first place! There are millions of people caught up in 
that kind of vicious circle. Because I believe I can 
only do "x" much, that's all I do. Other people seeing 
me do "x" much then say that is an "x" much person 
which proves what I already thought in the first place. 
That is the fundamental dynamic of many problem people 
in our society: the mentally ill, the criminal-
dangerous people of all kinds and descriptions. On the 
other hand what we know about healthy people is, they 
see themselves in essentially positive ways, so one of 
the things we have to be concerned about in education 
is the internal lives of students, especially their 
self concepts. To grow as a person means that a 
person must develop a positive view of himself or 
herself. That must be a part of the educational exper
ience for every child. 

To deal with a future of choices we must have 
people who have some conception of what is good, right 
and desirable. Values are the basis upon which people 
are going to interact with other people. That means 
our educational system must be deeply concerned with 
those internal questions: not that we tell people what 
is right, but that we help them discover what is good, 
right and desirable for them. It also means that our 
educational system is going to have to deal with 
feelings, with what we call the affective aspects of 
behavior because these are basic to human behavior. If 
I have a white child in my class who is beating a black 
one, I can teach him not to do that when I'm there by 
behavior modification techniques. However, if I want 
to produce some permanent change in that child's 
behavior, I have to help him to discover that this 
black child is a kid just like him--he needs friends 
too, he's got problems just like him, he's pretty good 
playing baseball, and he's a good guy to know. If I 
can help to produce these kinds of changes in the 
feelings, attitudes and beliefs of this child, I don't 
have to worry about his behavior. That will take care 
of itself. 

Behavior is only a symptom and what we have to do 
is deal with something beyond management approaches. I 
don't know where we got the idea that our public 
schools should deal only with objective questions. If 
you look at the objectives for American education 
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listed by educators and by the public, beginning with 
those first public schools in Massachusetts right on 
down to the last White House Conference, you will find 
that the American public has always asked of its 
schools such things as worthy home membership, civic 
responsibility, mental and physical health, preparation 
for a vocation, education for leisure time and ethical 
behavior. We have always asked for those things and 
they are almost all deeply humanistic questions. But 
somehow in recent years we have gotten so tied up with 
systems analysis, behavioral objectives, competency 
approaches, back to the basics movement and so on, that 
we have become preoccupied with those kinds of ques
tions while the values which we've always been thinking 
education ought to deal with have been neglected along 
the way. Humanistic education is saying to us that we 
have to deal not only with facts, we have to deal with 
human feelings as well--in beliefs, values, understand
ings--because these are the things that make us human. 
That is the reason why the humanist movement calls 
itself humanistic--because of its concern about the 
human values and the human questions. 

HUMANISTIC APPROACHES TO LEARNING 

The third reason why the humanist movement is 
absolutely essential is because we have a new concep
tion of the nature of learning itself. Learning is a 
very personal, humanistic, affective experience. 
Historically, we have seen the problem of learning as 
a question of the manipulation of stimuli or conse
quences, along the lines of Pavlov's famous experiment. 
I sometimes think that Pavlov was the most dangerous 
Russian that ever lived, at least for education. What 
he taught us is how to produce a stupid dog. A dog 
which salivates over a bell has learned something that 
is completely nonfunctional and has nothing to do with 
his life or with survival! We need something more than 
that. 

EFFECTIVE LEARNING IS PERSONAL 

We have a new humanistic conception of learning. 
We are beginning to understand that effective learning 
always has two parts. On the one hand, you need to 
have some new information or experience. On the other 
hand, you have to discover what the personal meaning 
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of that information is for you. Now, in our educa
tional system we are experts at giving people informa
tion. Where we have not done so well is in helping 
them discover the personal meaning of the information 
which we provided them. As a matter of fact, if that's 
all there is to teaching--giving people information 
faster and more furiously and in greater quantity, and 
in more dramatic fashion than ever before in history-
if giving information is the primary reason for 
teaching, then that teaching is obsolete. 

Where we fail is in helping people discover the 
meaning of information. A humanistic view of learning 
tells us that that is the very heart of learning. A 
dropout is not a dropout because we didn't tell him. 
We told him, over and over, but he never discovered the 
meaning of what we were telling him. He dropped out of 
what seemed to him to be an irrelevant situation, 
which, when you think about it, is a pretty smart thing 
to do, to drop out of a situation that has no value for 
you. I'd like to give you a different view of learning 
as it is seen from a humanistic orientation. 

We are now beginning to think of learning, not so 
much as the manipulation of stimuli but as a problem in 
the personal discovery of meaning. Let's take an 
example, to show you what I mean. The basic principle 
can be stated this way: any information will affect a 
person's behavior only in the degree to which he/she 
has discovered the personal meaning of that informa
tion. For example, I am reading the evening paper and 
I see the statistics from our local hospital. I see in 
the statistics that last year there were two cases of 
Huntington's Chorea. I don't know what Huntington's 
Chorea is. So this information goes through my 
consciousness, in one ear and out the other, and has 
no effect on my behavior. Two days later I hear one of 
my colleagues talking about Huntington's Chorea. It 
has a little more meaning to me now because one of my 
colleagues is talking about it, and I don't even know 
what it means. So I go to the dictionary and I look it 
up. I find out that Huntington's Chorea is a disease 
that hits people in middle-age. It's hereditary, 
strikes in middle age and is characterized by choreic 
movements and rapid disintegration of mental capacity. 
That's really frightening--it makes me feel uneasy, it 
affects my behavior a little more than when I read it 
as a statistic, or when I heard my friend say it. Now, 
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let's suppose that I hear that over in the College of 
Agriculture on the other side of campus there's a guy 
who has Huntington's Chorea. That's closer to home. I 
talk to my colleagues about it, "Professor So and So 
has Huntington's Chorea. Do you know who he is?" 
Let's go further. Let's suppose that I have just 
learned that I have Huntington's Chorea. Now it 
affects my behavior tremendously. This is the basic 
principle of learning in humanistic or perceptual 
terms. 

Learning consists of the personal discovery of 
meaning. A person will behave only in terms of any 
particular information he/she has discovered the 
personal meaning of. That also explains why so much of 
what we do in public schools has no effect on students. 
Remember when you learned the principal exports of 
Venezuela? Or, how to do a proportion? That's the 
first thing we know about learning, that it is a deeply 
personal experience involving the discovery of meaning. 

A great deal of what we do in education, espec
ially at the college level,·is giving people informa
tion. But a great many of our most important learnings 
have nothing to do with ne w information. Let's take an 
example: For 23 years I have lived in the deep South, 
in the middle of the Bible belt, in an area of the 
country where they take religion very, very seriously. 
Down there in the middle of the Bible belt they talk 
about it and they go to church, and they hear sermons, 
and they go to Sunday school, and they have revival 
meetings. I'm talking about the principle of the 
brotherhood of man. What we need is to discover the 
deeper, and still deeper, meaning of "this which I 
already know." Learning consists of more than the 
acquisition of information. We have to help people 
discover the personal meaning of information. 

EFFECTIVE LEARNING INVOLVES EMOTIONS 

Another aspect we have discovered about learning 
is that learning is always both a cognitive and an 
affective experience. All learning has some degree of 
emotion attached to it. Indeed, emotion is an indi
cator of the degree to which something is important. I 
am not really distressed by your children. I get very 
upset about mine because they are more important to me. 
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Let's take an example so you can see something of the 
nature of emotion for yourself. Here's a young woman 
who has a lover overseas. He's been there a couple of 
years now. She gets a letter that says he'll be home 
in six months. Big deal! Then she hears he's going to 
be home next month, next week. He's on his way, he's 
back in the country! It's time to go to the.airport. 
Here comes his plane. There he is! We're all partici
pating in her emotions. The closer the event comes to 
self the greater is the degree of emotion experienced. 
Do you know what that means for education? 

That means that unless you have affective educa
tion you have none at all. Emotion is an indicator of 
the degree of personal meaning. So, if a person does 
not have any feeling about his learning, it's probably 
not going to affect his behavior in any meaningful kind 
of way. 

A lot of folks are opposed to affective education. 
They want us to make a choice. They say to us, "Well 
now what do you want? Do you want to have education 
for intellect or education for adjustment?" As though 
we had to make a choice between smart psychotics or 
well adjusted dopes. We must recognize that the 
learning experience itself is a deeply personal, 
feeling experience. Learning is not just a question of 
information. It has to do with people's feelings. It 
is particularly affected by several important factors. 
For example, how well people learn is very deeply 
affected by their self concepts. If a child believes 
he can, he will try; if he doesn't believe he can, he 
won't. It makes a great deal of difference whether you 
believe that you are able or unable. It makes a great 
deal of difference whether you believe you are accept
able or unacceptable. Whether you believe you are 
liked or disliked. Whether you believe you are a 
person of dignity and integrity or not. Those feelings 
about self affect the capacities to learn. 

We know also that learning is deeply affected by 
people's values. Offer me two tickets to a concert and 
how I perceive those tickets will be directly affected 
by my values. We can not rule out values, we have to 
deal with them. We know also that learning has to do 
with a person's experience with challenge or threat. 
People feel challenged when they are confronted with 
problems that interest them, and which they feel they 
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have a chance of overcoming. People feel threatened 
when they are confronted with problems they don't feel 
they can handle. What we have to do is challenge 
people without threatening them. 

We know also, that learning is deeply affected by 
a person's feeling of identification or belonging. Try 
experiencing that yourself. What are the words you use 
to describe how you feel when you feel that you belong? 
If you're like me, the words I use are that "I feel 
excited, I feel I want to get involved, I feel exhil
arated. I feel active." Now, let's turn to the other 
side: how do you feel when you feel that you don't 
belong? If you're like me, you say, "Well, I feel 
apathetic, I feel left out, I want to avoid embarrass
ment or humiliation." If it's very bad, I may say that 
"I feel despair" or if it's very, very bad, I may feel 
like I want to fight. Now I ask you, which of those 
sets of feelings is most likely to be conducive to 
learning? We are discovering that a person's feeling 
of belonging is deeply involved in how effective his 
learning is likely to be. 

This is the third reason why the humanistic move
ment is absolutely essential, because we now understand 
that learning itself is a deeply humanistic process. 
To help people deal with the world of the future, we're 
going to have to deal with that fact. Three reasons 
why humanism is absolutely essential are: because the 
problems we face are human problems, because we have to 
deal with the inner lives of people, and because 
learning itself is a deeply humanistic question. 

THE HUMANIST MOVEMENT 

Some people think that humanists just want to go 
around being nice. I am not a humanist because I just 
want to go around being nice to people. I am a human
ist because I know that when I pay attention to these 
humanistic aspects of human growth and development, 
people will learn anything better. It is a more 
certain road to excellence. You cannot ignore the laws 
of learning because they are inconvenient. That's like 
say ing, "I know my car needs a carburetor, but I'm 
going to drive mine without one." If learning is 
affected by the kinds of things I've been talking about 
this morning, then all of us had better become aware 
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of the fact that those principles are operating in the 
learning situations we establish, whether we are 
talking about preschool kids, elementary school, middle 
school, high school or college graduates. These things 
affect the processes of learning and we have got to be 
concerned about them. If we are not, then they will 
defeat you in spite of yourself. 

Many people object to the word humanism, and I 
kind of object to it, too. I wish we didn't have that 
word, because, if I say that I'm a humanist that 
implies that you're a non-humanist. And nobody is 
going to admit to being a non-humanist! The term 
humanism becomes a fighting term and I wish it didn't. 
I wish there were another way of describing it. One of 
the things I've done recently is to avoid the term and 
to talk instead about what the humanists are after. If 
you say to a parent, we're concerned with how Jimmy 
feels about himself in our class because it affects how 
he's learning to read, no parent is going to object. 
Call it humanistic education, and you've got a battle 
on your hands. So I've learned to say, "What we're 
trying to do in our class is, not only to help Jimmy to 
read, but to help him learn how to get along effec
tively with the other kids." Most parents aren't going 
to object to that. Call it humanistic education and 
they would have great suspicions. I think we need to 
learn to talk about these things in terms of our objec
tives. 

I suspect one of your questions is: What about 
all these demands going on at present like behavioral 
objectives, competency based instruction, industrial 
models being imposed on education? Isn't humanism in a 
bad way? Isn't it in danger of getting lost? My 
answer is, "NO." The humanistic movement is absolutely 
essential and it continues to grow in spite of all 
these other things. The humanist movement is not a 
method, it's not a technique, it's not a way of admin
istrating or organizing, it's not a gadget, it's not a 
gimmick, it's not a rule or regulation. It's a way of 
looking at people and the learning process which can 
operate in spite of all of these other fads. I know 
very humanistically oriented teachers who are working 
under autocratic, dictatorial principals. Somehow they 
are managing to be humanistic even in difficult environ
ments. 
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When I started teaching back in 1935, there 
weren't very many humanistic teachers. Today there are 
thousands. ASCD (the Association for Supervision and 
Curriculum Development) has 18,000 members. It is an 
organization devoted very largely to humanistic 
approaches to educational problems. We need to under
stand that the humanist movement is not just a movement 
in education. There is a humanist movement in psychol
ogy, sociology, anthropology, political science, 
theology, even in medicine where they are talking about 
the idea of high level wellness. 

The humanist movement is not just a flash in the 
pan. The humanist movement is a response to the very 
human problems confronting us. I don't see the human
ist movement as dying or even in trouble. It continues 
to grow because it must, and it continues to grow 
constantly and in good health. If you look at the 
current up and down surface manifestations, it looks 
sometimes like we're going to hell in a hand basket. 
If you look at it in a long term perspective, you can 
see the progress we have made. I can tell you that the 
humanist movement is here to stay. What we need now is 
to understand it and to realize that it is absolutely 
essential in the world we live in and are moving into. 
If education does not deal with these matters, it will 
have failed us all, our society, our parents, but most 
of all our students. 

16 



Parent-Child Contracts: 
A Life-span Perspective 

David Elkind 

David Elkind departs, in this presentation, from 
talking about children's cognitive growth and develop
ment in the early school years to considering an 
emerging theory of family relationships, also cognitive 
in origin but shared by children and their parents. He 
poses the notion of parent-child contracts, constructed 
out of the child's determinations of social realities 
at various stages of cognition and negotiated with the 
parents as the child's experiences necessitate new 
levels of complexities in the contractual agreement. 
Dr. Elkind's professional commitment to the study 
of how children learn reflects an academic background 
steeped in Piagetian theory and research. His early 
research replicated some of Piaget's original experi
ments, but with culturally different children and with 
larger numbers of youngsters. Then Elkind used 
Piaget's concepts to study perceptual behavior as it 
relates to reading, an issue and behavior not explored 
by Piaget. Elkind's continuing research in determining 
cognitive understandings of children has made him a 
distinguished Piagetian scholar. His association and 
long term friendship with that noted Swiss theorist 
shows not only respect for Piaget's developmental stage 
theory of cognitive growth but encourages others to 
think through its implications regarding fostering the 
most meaningful learning environment for primary age 
children. 

Dr. Elkind received a National Science Foundation Post
doctoral Fellowship to study with Piaget at the Geneva 
School in Switzerland. He has held academic positions 
at Wheaton College in Massachusetts, the University of 
California Medical School, the University of Denver 
where he directed the Child Study Center, and the 
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From an infant's first moment its social "reality" is ... 

University of Rochester. There he has directed Grad
uate Training in Developmental Psychology. Now Elkind 
is Chairman of Child Study at Tufts University. 

- Carl Fehrle 
Stevie Hoffman 

There are many ways of looking at family relation
ships, no one of which is yet able to give a comprehen
sive depiction. My own sense is that it is valuable to 
have many different models because each illumes a facet 
of family interaction that may have been left in the 
dark by others. And, only when we can see all the many 
different sides of family life will we be in a position 
to construct a truly encompassing theory of the whole. 

It is in this spirit, the spirit of a need for 
different models of the family, that the present 
conceptualization is offered. This model makes no 
claim to being a complete portrayal of family inter
actions nor at providing a full explanation of family 
difficulties. What the model does provide is an inter
actionist or constructivist perspective on family life. 
It suggests that just as each child constructs reality 
out of his or her experiences with the environment, 
parents and children construct realities in consort. 
These, what might be called collective realities , play 
a powerful role in parent-child relations. This paper 
will be concerned with the construction and evolution 
of these collective realities throughout the human life 
cycle. 

Before proceeding, however, a word about the plan 
of presentation is in order. In the first section a 
general description of some major collective realities, 
namely, parent-child contracts will be described, 
particularly with respect to their contents at succes
sive age levels. Then, in the next section, some of 
the dynamics of these contracts will be detailed 
especially at fracture points in the evolution of 
families. Finally, the last section will attempt to 
place the contract position in a somewhat broader 
theoretical perspective. 
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.. . mediated by the care givers in its environment. 

PARENT-CHILD CONTRACTS 

From a constructivist position, reality is always 
relative in the sense that it is a joint product of the 
individual's intellectual activity and the materials 
provided by the environment. In the realm of physical 
reality, for example, the child's conception of the 
conservation of number, the notion that the number of 
elements remains the same despite their physical 
arrangement, requires both an experience with objects 
and reasoning activity. This is true because numerical 
equality is more than a perceptual judgment. 

Although social realities are more complex, 
because the stimulus cues such as facial expression and 
voice intonation are much more subtle, the same 
premise holds true. The child must construct out of 
his mental ability and his social perceptions, a social 
reality that will enable him or her to survive both 
within the family and outside of it. 

There is, however, a sense in which social reality 
is different from physical reality. At least initially, 
the child's discovery of physical reality is immediate; 
it is derived directly from contact with physical 
objects and events. On the other hand, the child's 
discovery of social reality is always mediated by 
parents and caretakers. Mediation means simply, that 
parents and caretakers act back upon the child in such 
wise that they mediate his or her construction of 
social reality. A child who smiles and is smiled back 
at acquires a different social reality than does a 
child who receives a different reaction. The physical 
world, by and large, does not act back differentially 
upon the child, the social world always does. Hence, 
from his or her first moments of life, the infant's 
social experiences are mediated by the particular care
takers in the environment. 

The fact that social reality is mediated by 
particular caretakers does not mean that its construc
tion is totally capricious. There are constancies in 
the construction of social reality much as there are 
constancies in the construction of physical reality. 
These constancies exist in the implicit expectancies 
that both parents and children carry with them and 
which result in collective realities that have some 
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In adolescence, parent-child contracts merge with moral. .. 

commonalities from family to family. These collective 
realities, constructed anew with each child and which 
have commonality across families are what I call 
pa r ent - child contracts. 

FREEDOM-RESPONSIBILITY 

One of these common constructions is what might be 
called the freedom-responsibility contract. Parents, 
borrowing from their own experiences as children (more 
about social transmission will be said later) expect 
that children will progressively begin to take respon
sibility for their own behavior. And they, in turn, 
expect to provide the appropriate freedoms commensurate 
with the child's level of intellectual, social and emo
tional development. 

It is important to emphasize that as children 
mature, the freedom-responsibility contract is 
rewritten again and again. In effect, parents and 
children construct and reconstruct their collective 
realities. Indeed, as we shall see in the next section, 
when this is not done, significant interpersonal damage 
can be done. On the other hand, when there is a 
reasonably healthy match between parental expectations 
and child performance and between child expectations 
and parental performance, reasonable familial harmony 
is likely to prevail. 

To illustrate how the freedom-responsibility 
contract operates, consider the following examples. In 
infancy parents do not expect a great deal in the way 
of responsibility and they grant few freedoms. Infants 
are closely monitored. But parents do have some expec
tations which emerge as soon as the infant wants to do 
things for himself or herself. When, say, an infant 
wants to take his or her own food, parents are likely 
to permit this so long as at least some of it gets in 
the baby's mouth, as well as on the floor, walls and 
kitchen counters. 

In early childhood children become mobile and want 
to take liberties for which they may not be ready. A 
young child may , for example, want to lift a glass or 
plate which the parent feels sure will be dropped. 
What is critical here is that the parent adequately 
assess the child's competencies. Often this involves a 
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.. . and ethical principles and the laws of a larger society. 

little trial and error and a few broken plates. So 
long as children understand that they will have more 
chances later, withholding freedoms can help children 
assess the limits of their own competencies of the 
moment. 

During infancy and to some extent during early 
childhood, the parent-child contract is generally 
communicated absolutely. The parent decides whether or 
not a particular freedom should be allowed and the 
child has little recourse other than an emotional reac
tion. In childhood proper, however, thanks to the 
school-aged child's language facility and reasoning 
powers, contractual arrangements become more relative. 
Children, for example, will often not accept a unilat
eral judgment by the parent and will argue their case 
for a particular freedom, such as staying up late, with 
considerable vehemence. 

It is at this juncture that parenting styles come 
into play. Actually one can define the typical cate
gories of parenting: democratic, authoritarian, 
laissez faire, with respect to their treatment of 
contracts. The democratic parent listens to the 
child's argument, gives his or her own reasons and 
makes a judgment that takes the child's position into 
account. The authoritarian parent will not entertain 
the young person's arguments for a particular freedom 
and continues to make unilateral judgments. The 
laissez faire parent, in contrast, grants children 
freedoms without demanding any responsibility in 
return. 

In adolescence, parent-child contracts reach a new 
level of complexity. Contracts now become abstract or 
general and merge with moral and ethical principles as 
well as with the laws of the larger society. The use 
of the family car, for example, is controlled in part 
by the parents' reading of the young person's respon
sibility but also by his or her age and the obtaining 
of a driver's license. Smoking marijuana and drinking 
likewise are regulated, to some extent, both by parents 
and by society. In short, what seems to happen is 
that, in adolescence, the freedom-responsibility 
contract becomes one between the child and society as 
well as one between the parents and their offspring. 
Put differently, the freedom-responsibility contract 
prepares the young person to become a responsible 
member of the larger society. 
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ACHIEVEMENT-SUPPORT 

A second type of reality that is constructed 
between parents and children has to do with achievement 
and support. In general, parents have certain expecta
tions regarding children's achievements which they then 
support cognitively, affectively and materially. 
Again, these contracts have to be rewritten as children 
mature and as the kinds of achievements of which they 
are capable begin to broaden. Parents, too, have to 
broaden the types of support they provide their 
offspring. 

A few examples may help to make the evolution of 
this contract more concrete. During infancy the 
achievements parents expect of their offspring are 
largely sensori-motor and the supports are largely 
affective. When an infant begins to hold his or her 
head up, or stand up in the crib or say a recognizable 
word, the parents respond with hugs and cries and other 
affective signs of approval. In such wise, the child 
learns quickly that achievements, attempts at mastery, 
are rewarded by parents. 

During the preschool years sensori-motor achieve
ments are coupled with symbolic achievements and 
affective supports on the part of parents are coupled 
with symbolic rewards. Young children not only begin 
to master their bodies but also their clothing, their 
eating and their toileting. But they also begin to 
master language. Parents, who couldn't wait for the 
child to speak, now cannot wait for him or her to be 
still. And parents, in addition to the affective 
supports of infancy add the symbolic supports of the 
preschool period: such phrases as "very good," "nicely 
done," "look at that" are frequent. 

In childhood proper the achievements become more 
differentiated as children enter school. Now achieve
ments are evident in three domains, the academic, the 
interpersonal and the extracurricular. Unlike the 
achievements of infancy and the preschool years, these 
achievements have a social dimension and involve inter
action with teachers, peers and other adults. At this 
stage the child is not as totally responsible for his 
or her achievements as in the years of infancy and 
early childhood. It is important that parents appre
ciate this interaction ~nd that they recognize that a 
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child's success or failure in these domains is not 
entirely his or her doing. 

Parents in their turn expand the range and nature 
of the supports that they provide. There is, for 
example, an increase in the amount of material support 
as children get clothes and supplies for school and the 
money and equipment for extracurricular activities. 
Among middle class parents, at least before the energy 
crisis, parents showed support by driving their 
children about to friends' houses, for lessons and so 
on. Parents also begin to show support by their 
presence at some school or extracurricular event. In 
other words, as children's achievements become more 
social, they expect parental support to be more public. 

In adolescence, achievements in the same three 
domains come to be expected and young people are 
expected to achieve academically, interpersonally and 
extracurricularly. Parents, however, become more 
particular in these domains. They may expect adoles
cents to do well in certain courses but not all, they 
are not pleased with any and all adolescent friendships 
and some extracurricular activities may be frowned 
upon. In adolescence, for the first time, parents and 
their children may not agree on what sorts of achieve
ments are most valuable. 

The parental support system changes too. Adoles
cents are much less concerned than children about 
public parental support for their achievements and may 
even resent it as embarassing. Indeed adolescents seem 
to want only one type of support from parents, namely 
material support in the way of money for clothing, 
records and so on. This is deceptive, however, and 
adolescents still want affective and symbolic rewards 
as well. Therefore, when their children become adoles
cent, parents must learn how to provide support in 
diplomatic and tactful ways that will not offend the 
young people to whom it is directed. 

LOYALTY-COMMITMENT 

A third collective reality constructed by parents 
and children has to do with implicit expectations 
regarding loyalty and commitment. In general, parents 
expect a certain amount of loyalty from their children 
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in return for the time, energy, effort and expense the 
parents expend in their upbringing. As in the other 
contracts, however, the realities have to be recon
structed as children and parents mature. Indeed the 
parents come to expect new loyalties consistent with 
the child's expanding sense of self and world. 

During infancy, for example, children progres
sively construct a world of permanent objects conceived 
as existing when no longer present to the infant's 
senses. At the same time, the infant also begins to 
construct a notion of self as existing in time and in 
space. Not surprisingly, parents come to expect that 
during infancy their offspring will be loyal to them as 
objects, showing attachment, fear of separation, etc. 
Indeed, while much has been written about separation 
anxiety as a sign of attachment, for parents it is an 
expression of loyalty. Likewise the infant who refuses 
to respond to strangers gives the mother or father or 
both an important and gratifying sign of its loyalty to 
them. 

During early childhood children begin to construct 
a world of signs (conventional representations such as 
language) and symbols (personal representations such as 
dream images) to signify and extend their control over, 
the object world. Consequently, the child also 
constructs a notion of the symbolic self associated 
with the words "I," "me," "mine," with his or her name 
and with the family name. Parents at this stage begin 
to expect, in addition to loyalty to themselves as 
persons, a loyalty to the symbols that they represent. 
Parents, for their part, show commitment in the amount 
of time and concern they put into child rearing. 

At this point, something should be said of 
siblings. The birth of a sibling causes, in a real 
sense, a crisis in the loyalty-commitment contract. 
This is true because with pregnancy and the birth of a 
new sibling, the parent's commitment clearly becomes 
divided. Indeed, one way of looking at sibling rivalry 
and at birth order effects on personality is to 
consider the ramifications of siblings on the loyalty
commitment contract. We shall explore this issue in a 
little more detail in the last section but it was 
necessary to raise the point here to avoid the impres
sion that the loyalty-commitment progression is linear 
and straightforward. 
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If we move to childhood proper, we find that 
children construct a world of rules that results in 
what might be called a lawful world. At the same time, 
they construct a ''lawful" concept of self as a rule 
maker, follower and breaker. Again the parental 
conception of loyalty expands to include these new 
constructions, and children's loyalty is now measured 
in terms of the extent to which they abide by the 
rules. One reason parents get so angry when school-age 
children lie and take things is that they see it as a 
kind of disloyalty to them. Just as parents expect 
children to be loyal to the symbols they represent, so 
do they expect their children to be loyal to the rules 
which they espouse. 

When young people reach adolescence, they become 
capable of new higher level modes of thought and new 
conceptions of the world and the self. The new world 
that is constructed is ideological in the sense that 
young people become capable of dealing with abstract 
ideas and that they become enamoured of them. But they 
also construct a concept of the reflective self which 
can think about itself, as well as about the thoughts 
of others. Not surprisingly, the kinds of loyalties 
parents expect, change too. Parents now want young 
people to be loyal to their beliefs and values as well 
as to them as persons, to family symbols and to moral 
rules. For example, during adolescence parents may 
take it as a sign of disloyalty if the young person 
dates someone from an ethnic or religious group, of 
whom the family disapproves. 

To be sure, the kinds of commitments parents are 
expected to show change too. At all age levels, 
commitment is measured in the amount of time and 
concern parents show children. That is the bottom 
line. But it has to be shown differently at different 
age levels. This is true because children expect 
parents to be committed to the same things that they 
are committed to. Children expect parents to be 
committed to family symbols, to moral rules and to the 
ideologies they espouse. Children, then, expect 
parents to broaden their own commitments in keeping 
with the parents' broadened expectations with respect 
to loyalty. 

This is a brief description of the kinds of 
realities that I believe parents and their offspring 
construct in the process of living and growing with 
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one another. It is just a framework and needs 
filling in to be meaningful in specific cases. 
I want to turn to another issue and to suggest 
happens to contracts across the life cycle. 

CONTRACTS ACROSS THE LIFE CYCLE 

a lot of 
But now 

what 

How, one might ask, do contracts come to be trans
mitted across generations? More specifically, one 
might ask how a child who has been at one end of the 
freedom, responsibility, achievement support and 
loyalty commitment contract gets to be at the other end 
when he or she becomes a parent? Although a simple 
modeling of parental behaviors can provide part of the 
answer, it really does not suffice to tell the whole 
story. This is true because contracts involve a whole 
series of implicit expectancies which may never be 
modeled directly and which are communicated in complex 
and subtle ways. Modeling is too simple to account for 
the intricate transformations that take place. 

For my part, it seems to me that one has to look 
at the interpersonal patterns that evolve in childhood 
and adolescence for the answer. Relationships to 
parents tend to be unilateral in the sense that parents 
expect responsibilities in return for which they grant 
freedoms. Children are not in the position of demand
ing that parents act responsibly or give freedoms. 
This is one reason that I find it difficult to believe 
that children learn to use contracts as parents by 
modeling their own parents' behavior. They are always 
on the receiving, never the giving end of things. 

Where I believe that children learn the other side 
of contracts is with other children and siblings. Here 
the relationship is one of mutuality. It is not uni
lateral. In playing and working with other children, 
young people can begin to expect certain behaviors in 
return for certain favors. In childhood, the rewards 
for obeying contracts are most often personal accep
tance. If, for example, a child shows that he is 
willing to abide by the rules of the game, then he is 
permitted to play. It is with peers, therefore, that 
children learn the reciprocal nature of contracts and 
how to be on the giving as well as the receiving end. 
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This is perhaps most clear in adolescence when 
strong and abiding friendships are formed. In such 
friendships one can discern contracts which have 
mutuality as their basis. In true friendships, for 
example, each friend supports the other's achievements. 
For example, on a football or hockey team, everyone 
embraces the player who gets the winning point--but 
they would embrace any player who did it. This is a 
clear case of reciprocal achievement support. 

In close friendships loyalty-commitment is also 
apparent. Commitment is shown by working at the rela
tionship, trying to be together, and loyalty by 
defending it against those who would break it up. In 
the same way, good friends may advise one another about 
their actions, about the responsibilities inherent in 
certain freedoms. In summary, I hold with Sullivan and 
Piaget that friendships during childhood and adoles
cence are critical to the attainment of adult compe
tencies, in particular parenting skills. 

When young people marry, the contracts of freedom 
and responsibility, loyalty-commitment and achievement
support have to be mutually accepted and understood if 
the marriage is to survive. One advantage that young 
people coming from similar backgrounds have over those 
who do not, is a certain commonality with respect to 
their contractual expectations. Although we cannot go 
into the matter here, one approach to understanding 
marriage and marital breakdowns is from the standpoint 
of the contractual understandings each person brings to 
the relationship. 

It is thus through the intimacy of friendships and 
marriage that young adults become capable of assuming 
the parental role, in this context, of administering 
contracts. Once a couple has a child, the consequences 
of their own upbringing and personalities become 
apparent. For example, some young parents, most often 
men, may refuse to enter into contracts with their 
children or may want the children to be on the giving 
end. Sometimes, too, the parents may disagree on what 
to expect from children so the contractual expectancies 
are confused and conflicting. One reason parents often 
do a better job with later children than the first, is 
that they know more of what to expect and can establish 
more clear-cut contracts. 
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TELEVISION AND PARENTING 

Sometimes, parenting difficulties arise from 
sources other than the parents themselves. Television 
is a case in point. One problem with new technological 
innovations is that society has had no previous 
history with them. The same was true with radio and 
cars. The problem for parents was, and has been, to 
determine what i s responsible television watching and 
how much freedom children should have in this regard. 

Again, my sense is that second generation tele
vision parents--those who grew up with television but 
whose parents did not--have a better sense of respon
sible television watching than their own parents did. 
That is to say, my guess is that contemporary parents 
are more careful about their children's television 
watching than their own parents were. Clearly this is 
not a case of modeling their parents' behavior. 
Rather, it is probably a matter of drawing upon their 
own experience as a growing-up television watcher. It 
is my contention that only when a young person has 
grown up with a technological innovation that he or she 
can write adaptive contracts about it with children. 
My guess is that the problem of excessive television 
watching by children will diminiph as children who have 
grown up with television become parents. 

SIBLINGS AND PARENT-CHILD CONTRACTS 

Earlier, I suggested that siblings pose a special 
problem to parent-child contracts. Not only do new 
children challenge the loyalty-commitment contract, but 
also the freedom-responsibility and the achievement
support contracts as well. It is in the administration 
of contracts with children at different age levels that 
parenting skills and sensitivity become most evident. 
Only a few examples of some of the complications intro
duced by siblings can be offered here. 

With respect to loyalty-commitment it is clear 
that older siblings naturally feel that a younger 
sibling is a breach of a parental contract of commit
ment. The young child's early sense is that parental 
commitment is absolute and it comes as a little shock 
to discover that this is not the case. Some of the 
regressive and angry behavior shown by older siblings, 
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for example, can be understood, in part at least, as a 
reaction to a sensed breach of contract. The child 
feels that since the parents are not committed to him 
or her, he or she does not need to be loyal to them. 
When siblings arrive it is important for parents to 
demonstrate their abiding commitment to older siblings 
as well. 

Siblings also produce complications for the 
freedom-responsibility contract. Clearly, older 
children are allowed freedoms that are not permitted 
younger children. They can stay up later, stay over 
night at friends' houses and so on. The younger child 
w~nts these freedoms too and has difficulty understand
ing what the requisite responsibilities are for their 
attainment. They feel that there should be no differ
ential treatment and that freedoms granted to one 
should be granted to all. Successful handling of this 
situation requires a clear articulation of the freedom
responsibility contract. 

Finally, the achievement-support contract can also 
pose problems when there is more than one child in the 
home. This is true because not all children achieve in 
the same domains or equally well. Parents must learn 
to support these differential achievements without 
showing preferences and by working hard to show that 
children's different achievements can be valued and 
supported equally. When this is not done, difficulties 
often ensue. 

Consider a family in which the daughter is train
ing to be an Olympic ice skater. All the family's 
resources and much of the mother's time is devoted to 
this enterprise. The younger son is bright and is a 
good athlete and musician. But clearly much more 
support is given to the daughter's achievements which 
are much more valued. The result is a somewhat imma
ture, whiny boy who feels undervalued and under
supported. My guess is that he will always resent his 
parents for the unfair treatment he received. 

What I am suggesting here is that when parents 
break contracts in the sense of not holding up their 
part of the bargain, serious difficulties can result. 
Elsewhere (Elkind, 1979) I have suggested that juvenile 
delinquency can result from broken parental contracts. 
Here I am suggesting that contractual violations on the 
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part of parents can help to account for a wide variety 
of childhood problems. Put differently, the frustra
tions and anger children feel when their expectations 
from parents are unfulfilled contribute, I believe, a 
good deal to a wide variety of behavioral difficulties 
children manifest, from learning disabilities to 
aggressive acting out. 

AGING: PARENT-CHILD CONTRACT REVERSED 

Before closing this section, brief mention should 
be made of the other end of the life cycle, namely, 
aging. As parents age and their offspring leave the 
home, their contractual responsibilities are really not 
at an end. What often happens is that they must 
reengage in contracts with their own parents but from 
the opposite direction. They must now write responsi
bility-freedom, achievement-support and loyalty
commitment contracts with their own parents which are 
reminiscent of, but quite different from, the contracts 
written with their own children. 

Consider the elderly parent who insists on living 
alone but who cannot really care for herself, or 
himself. At this point the children must decide that 
the parent cannot have this freedom because he or she 
does not demonstrate the requisite responsibility. It 
should be said that more often than not, not all of the 
siblings share in such decision making. Usually one 
sibling, the one who felt most fairly treated by the 
parents, is likely to take charge. 

Similar reversals occur with respect to achieve
ment and support. Offspring encourage their parents to 
get into a variety of activities and support such 
endeavors as trips, cruises, etc. They encourage their 
parents to take courses and even to work if work has 
been a mainstay of the person's life. Such support 
can, by the way, be financial as well as psychological. 
And some children do underwrite their aging parents' 
activities, much as their own achievements were under
written. 

Finally, the loyalty-commitment contract also 
comes into play. Children who are devoted to their 
parents who show commitment to them by calling, 
writing, visiting and by financial support, expect 
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some form of loyalty in return--although in many cases 
it is done out of genuine affection and caring as a 
result of fulfilled contractual obligations on the 
parents' part. But aging parents can break contracts 
too and can favor a sibling who has neglected them over 
one who has given and devoted much to their care and 
well-being. Of contracts and breaches of contracts-
real and imagined--there is no end throughout the whole 
life cycle. 

GENERAL CONSIDERATIONS 

In this paper I have sketched in broad strokes a 
contract theory of family relationships which is 
largely cognitive in origin. Contracts are cognitive 
constructions, collective realities, shared by children 
and parents that express mutual expectancies about 
behavior, thought and feeling. Contracts in this view, 
help to regulate the day-to-day and long-term inter
actions of family members. Breaches of these contracts 
can, I have argued, help to account for a wide variety 
of problem behaviors on the part of children. 

Although the contract notion is still very 
descriptive and has a clinical rather than a research 
base, something should be said of its relationships to 
other theories. My own belief is that there is much of 
value in the dynamic theories of Freud, Jung, Sullivan 
and Erikson. Contract theory is not offered as a 
substitute or alternative explanation for family inter
actions. Rather, it is offered as a sort of complement 
to these theories which, however valuable, are not 
really informed by a knowledge of the cognitive devel
opment of children and parents. Only when we begin to 
incorporate that knowledge into our theories of family 
interactions can we hope to have a comprehensive theory 
of family. It is in that spirit, the spirit of moving 
towards a theory of the family that is at once cogni
tive, developmental and dynamic, that the present 
conceptualization has been offered. 
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What Are the Needs 
Of Infants? 

Alice Sterling Honig 

Early Childhood Education has long acknowledged the 
significance of the first three years in the lives of 
children. Yet the boundaries between home and "school" 
have been clearly delineated . The home is the primary 
facilitator of development and socialization until the 
educational rite of passage occurs, us ually at chrono
logical age six. Before that, facilitating development 
is the responsibility of the home, and society strin
gently governs against encroachment by others. 

The attitude reflected in the preceding paragraph is 
one of the bulwarks of American society and its values 
surrounding motherhood, the home, and the nature of 
infants. During the 1960's and 70's, radical research 
crossing such fields as sociology, education, psychol
ogy, and child development began to project a different 
view--(1) infants are not passive beings but actively 
transact with their environment within hours of birth, 
(2) the period of 18 months to three years appears to 
be the time when significant differences surface in the 
development of children from "advantaged" and "disad
vantaged" environments and of children who exhibit 
certain handicapping conditions, (3) society must 
intervene to assure the rights of children, and 
(4) quality day care may affect development as posi
tively as quality "home" care. These findings 
suggested to many educators and child care providers 
that "infancy" may be the best time to begin working 

*Early Intervention Program grant, directed by 
Dr. Sandra Gautt, helped provide financial support for 
this presentation. Also presented at the symposium, 
"Who Cares for Infants?" at the annual conference of 
the National Association for the Education of Young 
Children, Atlanta, November, 1979. 

32 



with children, specifically those who may be disadvan
taged due to their environment or due to an identified 
handicapping condition. 

Recent work by Urie Bronfenbrenner, Burton White and 
Rose Bromwich, as well as developmental psychologists, 
has stimulated further consideration of this period and 
specif i cally another look at infancy within the context 
of the environment, both physical and interpersonal 
components, and the impact of environment on develop
ment. The infant has emerged as an entity, an i ndivi
dual with rights who begins an active transaction with 
his interpersonal and physical environment, from birth 
(if not before). Thus, this period has come of age for 
inquiry by educators and child care providers. The 
boundaries between home and "school" have become less 
delineated as the responsibility for child care and/or 
the education of caregivers emerged as a societal 
rather than familial concern. Infant education came 
into its own. 

The earl y work at the Children's Center, Syracuse 
University, by Caldwell, Lally and Honig represents one 
of the major pioneer efforts in our understanding of 
infancy and the pragmatics of stimulating development 
within the context of the family. In this paper, Alice 
Honig expands this initial work in infant education to 
bring us recent perspectives on the infant as a person. 
And she presents the implications that has for creating 
an environment which recognizes the nature of infants 
and their rights while stimulating development. 

Alice Honig's commitment to the field of early child
hood education and particularly infancy has been 
reflected in over a decade of contributions to the 
field as a teacher, researcher, practitioner, and 
parent. For the past twelve years, Professor Honig has 
been on the research staff of the Syracuse University 
Children's Center. As Program Director, she worked 
actively with teachers and with paraprofessional home 
visitors to program living and learning experiences for 
young children . Her research has focused on the areas 
of child - caregiver environments, infant language, 
maternal childrearing practices, efficacy of inputs in 
the classroom, interactions of children with adults, 
peers and materials, and Piagetian sensorimotor 
processes. Of her many publications, two reflect her 
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interests in infants, parents, and young children: a 
training handbook entitled Infant Caregiving : A Design 
for Training with Dr. J. R. Lally and Pa r ent Involve 
ment in Early Childhood Education . 

- Sandra Gautt and 
Mary Virginia Morgan 

A rational approach to increasing the quality of 
infant caregiving environments requires that we look 
at the interrelationships among three major aspects of 
caregiving: the adult, the infant and the environment 
in which care is provided. This presentation will 
focus particularly on who is the caregiver and on the 
needs of infants. 

WHO IS THE CAREGIVER? 

An infant caregiver needs to be convinced of the 
personhood of a baby. For some adults this is a 
difficult, perhaps even a ludicrous idea--that a baby 
is a person, with rights and responsibilities. Infants 
are often conceptualized as helpless cuddly blobs in 
need of total direction and control from an adult. 
This attitude may lead to alert and sensible protec
tiveness. It may also on occasion lead to insensitiv
ity to the personhood of the baby. In a day care 
center, for example, each of us has to make the effort 
to tell infants and toddlers about our daily routines 
and to help them understand our comings and goings. 
Based on their research in toddler day care centers, 
Tyler and Dittman (1980) comment that adults rarely 
shared their comings and goings with the children. 
"Because this did not happen, the basic day-to-day 
operations of the center remained unknown to the 
children, in contrast to the casual learning that 
naturally occurred in home care." Dittman comments 
that additionally, "It was clear that physical contact 
between toddler and caregiver was minimal" (p. 43). 
Thus, the caregiver, busy with daily rules and routines, 
may tend to disregard the primary needs of infants for 
physical cuddling, holding and touching. 

The sensitivity of infants to adult respect is 
sometimes extraordinary. Once, in an infant care 
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setting, as a consultant, I had been sitting companion
ably beside a seven-month-old. He rocked and sucked on 
a piece of plastic toy. I looked in vain in the 
vicinity of the infant for a toy that he could shake or 
use in more interesting play. As I got up from the 
floor to go search for a rattle in a toy box at the far 
end of the room, Jason burst into tears. Immediately 
aware of my ungracious action, I turned and faced the 
baby. "Jason, are you crying because you thought I 
was getting up to leave you? I am so sorry. I was 
just going over to the toy box to see if I can find you 
a more interesting toy to play with. I promise you 
that I shall be right back." The child regarded me and 
immediately ceased wailing. Later, most of the day 
care workers (for whom this modeling was part of their 
training program) confessed that they had believed I 
had been a bit crazy to talk so seriously to a baby. 
Yet babies need validation of their good selves and 
their right to human courtesies and considerations. 
Children respond on a deep somatic and psychological 
level to positive valuation by their special adults. 

An infant caregiver needs to understand the insti
tutional system in which he or she is operating. What 
kinds of supports are available? If there are no toys 
for a nine-month-old to shake or bang or a twelve
month-old to insert into containers, will staff super
visors be responsive to requests to purchase develop
mentally appropriate and enriching materials? If a 
parent is insulting to a caregiver, are there personnel 
to back up the dignity of the caregiver? In a center 
for unwed teen parents a caregiver once reported in 
tears that one mother acts as if "I am her maid or baby 
sitter." Instead, she wanted to be treated as the 
infant caregiver, a special person who needs to be 
considered as a team partner with the parent in 
providing an optimal environment for the infant's 
growth. Sensitivity to parents' needs is also impor
tant for the caregiver. One teen mother in a day care 
center growled, "Shut up, you," to her five-week-old 
infant as she woke the baby by unpracticed handling as 
she changed the infant's diaper. The baby had 
whimpered. A caregiver moved gently to the changing 
table, and reassured the mother with a warm hand on her 
shoulder. "She is not trying to annoy you. She just 
feels a little startled at being suddenly awakened 
because you need to change her before going home." A 
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The infant care giver is a team partner with the parent. .. 

system of reciprocal sensitivities of caregivers and 
supervisors and parents can further a warm, accepting, 
positive climate for infant care. 

A caregiver needs a sense of humor. A toddler is 
likely to be long on will and short on skills and style. 
Upsets and spills and toy strings tangled around chair 
legs can fray tempers. A bit of humor at the trials 
and tribulations of toddlerhood struggling to meet new 
developmental demands from the grown-up world and from 
autonomous strivings within can help a caregiver clean 
up or rescue a baby or tolerate some toddler diffi
culties with less wear and tear on both persons. 

The caregiver who wishes to respect the rights of 
each Infant will need to become attuned to the differ
ent eating and sleeping and moving tempos and styles of 
each child in care. Some eat mighty slowly. Some 
sleep much less than others. Some cannot be rushed. 
Others retain a sunny temperament even if a caregiver 
hurries things along a bit. Pacing activities and 
expectations to each individual baby can help reduce 
tears and tantrums. Such caring and attention to the 
quality of the relationship between the adult and baby 
will go far toward building the basic trusting rela
tionship and reciprocal responsiveness to each other's 
needs that characterizes optimal caregtver infant 
transactions (Bromwich et al. 1978). 

Caregivers need a little "show-biz" in their souls. 
Slithering on floors with toddlers and waving and 
billowing a great green bed sheet as if you are both 
fishes swimming in an ocean requires a certain lack of 
self-consciousness and ability to play and be creative 
with a very small child that may not come easily for 
some adults. Adults who are self-conscious about what 
a co-caregiver will think of this kind of creative, 
imaginative play goes on, may be helped if they remem
ber that the primary purpose of the job is to help 
babies flourish--and not to keep ourselves safely 
sedate in the eyes of others. Babies love an adult who 
is willing to enter into a game of peek-a-boo, to play 
"this little piggy goes to market," to dance about 
while whirling soap bubbles in the air for toddlers to 
run after with squeals of rapture. A caregiver who 
tries stretching imaginative powers will find that 
these may grow with use. 
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.. . in providing the best environment for growth. 

One interesting way for caregivers to feel more 
comfortable about floor games and creative games with 
babies is to do some internal personal history 
searching. Inside each of us are old record players. 
Some records play positive praises and comforting 
comments from our past. Some of our records carry 
warning, shaming prohibitions about being a silly 
child, a naughty child, a bad baby. A caregiver needs 
to leave on the nurturant positive record players that 
can support and encourage safe explorations and expres
sions of curiosity and delight. She or he may have to 
work hard to turn off punitive and disapproving records 
playing from the past. Such hard work will pay off as 
the caregiver becomes a person who is freer to enjoy 
babies, with their "messiness" and with their delight
ful whimsies. 

Enjoying babies does not mean that we may not 
often have to set firm and fair limits. Developmental 
tasks and advances must indeed be encouraged, even when 
toddlers find them difficult to achieve. But accep
tance of the less orderly aspects of babyhood (as when 
banana is seen carefully and thoroughly smeared on 
Timmy's face and hair as a caregiver turns from tending 
to another tot) can come easier if we turn off old 
record players full of old angers expressed perhaps 
towards us in our own early years for having "made a 
mess." 

A caregiver needs to be a great talker. Babies 
may come silent into group care. Some families may not 
know how important it is to nourish the early coos and 
babbles and words of infants and toddlers. Some 
toddlers have much to express and only jargon strings 
with which to communicate very earnestly. A caregiver 
who boosts language is giving the priceless gift of a 
great power to babies: the power to a toddler's 
assurance of his or her capability to articulate and 
stand up for those needs. A graduate student mother 
was eating breakfast with her toddler and mentioned 
having a lot of work to do in the college library. The 
two-and-a-half year old looked up solemnly. "But 
Mommy, if you go away and Daddy is at work, then I will 
be left all alone at home," she exclaimed. Mother 
reassured Deanna that she would first take her to her 
play group before going off to the library. Not many 
twos have been so well nourished in their language 
development to be able to express a fear or reason 
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Eye contact, attention and admiration ... 

quite so syllogistically! Caregivers can be receptive 
to early talking efforts. They can model language 
wherever and whenever they interact with a toddler. 
Diaper changing time, feeding time, preparation for nap 
time, and going-for-a-walk time are all good opportun
ities to listen to babies and talk and explain to 
babies. Telling stories to babies and looking at 
picture books together can create a confirmed (and 
still diapered) book lover. 

Aside from warm personal qualities the infant 
caregiver needs one quality which provides a constant 
intellectual challenge--the quality to dance the devel
opmental ladder. As a caregiver nurtures the learning 
career and the growth of loving kindness in her babies, 
inevitably adult actions will be not quite appropriate 
sometimes. Sometimes babies will need us to slow down, 
or phrase our requests in a simpler way, or show a baby 
quite concretely "how to," or provide a distraction 
more attractive than the dangerous situation toward 
which she is headed, or set out a toy that is not as 
complicated as the frustrating one being hurled away. 
In all these cases caregiving challenges us intellec
tually. Can we meet more accurately the developmental 
match between our goals for the infant and the abil
ities and understandings the infant already has? If we 
are too far ahead of the baby on the developmental 
ladder can we find ways to dance down, to make the task 
easier? Is the baby bored? Can we dance up develop
ment so that new tasks or activities are a bit more 
challenging, a bit more novel, a bit different from 
games baby already knows well how to play, tasks he or 
she has already accomplished? 

In order to dance the developmental ladder with 
more ease and more accuracy it is very helpful to 
understand the tasks and games of each stage of infan
tile development and the developmental needs of babies 
in our care. 

THE NEEDS OF INFANTS 

The most important psychological need of the baby 
after needs for physical care and comfort are secured 
is the need to mean something good to the special 
adults who provide the care. Positive bonding and 
attachment to loving and beloved caregiver provide the 
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.. . provide psychological vitamins for babies. 

baby with the emotional security and energy to develop 
well. The baby seems to be learning, "This person 
belongs to me for my good, my pleasure, my security. I 
feel cared for, cared about. I am delighted to be." 
An infant caregiver meets these needs best by providing 
many loving opportunities for interactions with a baby. 
Body contact promotes this secure feeling. Babies need 
dominion over a loved one's body. Physical, tangible 
feelings of well-being flow from being nuzzled on a 
shoulder, carried on a hip, snuggled on a lap, or given 
a gentle back rub. Body contacts also permit the baby 
to satisfy sensuous needs for warmth and touching, even 
licking and sniffing. Thus it is important in group 
care for the baby's well-being that caregivers hold 
bottle-fed babies for feedings. 

Eye contact and plain old-fashioned attention and 
admiration provide psychological vitamins for babies. 
Babies are sensitive to the quality of adult attention. 
Perfunctory ministrations cannot satisfy the baby's 
needs for mutually satisfying interactions. Caregiver 
and baby over time need to learn to satisfy each 
other's needs so that each takes increasing and more 
smoothly functioning satisfactions from the relation
ship. If the baby kicks too vigorously while his socks 
are being put on, the adult may feel annoyed. In turn, 
if the caregiver starts to put one arm into a shirt, 
without noticing that the baby has extended the other 
arm in order to be helpful as dressing starts, the baby 
may feel unappreciated. Learning to read each other's 
signals promotes harmonious interchanges (Ainsworth and 
Bell, 1972; Beckwith, 1971). 

Mutually satisfying attachments between baby and 
the special people who care for her or him do more than 
lay the groundwork for future positive emotional devel
opment. Positive attachment permits the baby to devote 
life energies to explorations, discoveries and learn
ings. Matas, Arend and Sroufe (1978) found that 
securely attached babies were active in seeking 
physical contact or interaction with their parent on 
reunion after separation. This contact with the loved 
caregiver was effective in terminating distress and 
promoting a return to being absorbed in play. In their 
research, babies assessed for attachment at 18 months 
were brought at two years into a playroom with toys 
that required some problem solving. Those toddlers 
independently judged earlier to be more securely 
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attached were found at two to be more enthusiastic, 
persistent, and cooperative than infants rated earlier 
as insecurely attached. Thus, secure attachment 
promotes adaptive explorations. The toddler is better 
organized for solving problems and for using the adult 
as a secure base from which to go and explore about. 
Securely attached babies called on the parent for help 
when a problem seemed quite difficult. Insecurely 
attached babies were less likely to try hard to solve 
the problems. They were more likely to have tantrums 
when tasks were difficult, and less likely to use a 
parent as a source of help. Loving responsiveness to 
a young baby's signals promotes not only good emotional 
health, but also promotes more competent behaviors in 
tool-using and problem-solving tasks. 

Babies need floor freedom. A safe, warm sturdy 
surface permits those stretching of limbs and hitching 
up of the body that babies from a half year old onward 
will practice bravely and with serious concentration 
over and over. Toys on the floor quite near to baby 
will lure the earliest attempts to corral and capture 
them, just as crib mobiles will entice swiping and 
striking and grasping at toys. 

Babies need digestible learning experiences. To 
enhance the sensorimotor development of babies, tutors 
and materials for self-learning need to be provided in 
judicious doses. Piaget (1929) has provided us with 
great insights about the evolving understandings of 
babies with regard to the permanence of objects, the 
ins and outs, and ups and downs of space, the coordina
tion of incoming information by different senses, and 
the separation of actions which are means from those 
which are goals. Helping the baby learn to increase 
the repertoire of actions, the understandings of how 
toys work, how people respond, what the rules of the 
world are like requires patient and persistent attempts 
at "matchmaking" well on the part of the caregiver 
(Honig, 1979). In one infant care room, a nine-month
old baby was presented with a complicated busy-board 
toy. Many items were present on the gaily colored 
board. Some required a baby to push or to pull, or to 
use a special procedure, such as unhooking a latch, to 
make something happen. Such causal understandings were 
far beyond this baby's level. Cranky, she swept the 
bewildering board off the high chair tray where it had 
been placed. "What's the matter with you today? Don't 
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you like any of the toys? Don't you want anything I 
give you?" asked the caregiver in a disappointed tone. 
Understanding Piagetian levels of infant developments 
helps a caregiver make appropriate choices of learning 
activities. Perceptive matchmaking by the caregiver 
permits the baby to explore and discover and deal with 
"the new" while secure in using already acquired 
learnings (Honig, 1978). 

Babies need to learn social skills. Respect for 
the rights of others does not come easily. Sharing is 
very hard for a toddler. Provision of enough toys and 
ensuring that each child has a turn with a unique toy 
(such as a new wagon) can help a child begin to cope 
with adult demands for sharing. Learning to become a 
caring, helping and friendly human is a long process. 
Babies need living, giving models so they can gather 
the inner resources and know-how required gradually to 
become givers themselves. When babies are so raised, 
they often show surprisingly empathetic and thoughtful 
responses, such as covering resting Mommy, who may have 
a bad headache, with their very own precious blanket. 
Or if a caregiver stubs her toe and cries "Ouch" a 
toddler may offer her own beloved teddy bear as a 
consolation (Pines, 1979). 

Space is a puzzlement for babies. Dr. Jerome 
Bruner has made a beautiful, slow-motion film of a 
nine-month-old earnestly reaching for a cup half-filled 
with milk. The infant registeres bewildered surprise 
as her own hand gradually brings the cup--not directly 
to the place where her mouth is--but out of sight 
beyond her ear! 

Learning to creep around obstacles rather than 
butt one's body against furniture barriers takes many 
tries. Even an older toddler, who has just seen his 
ball roll under a table, is likely to chase after the 
ball and retrieve it by ducking under the table. Then, 
forgetting that space above his head is bounded by the 
table surface, the toddler may stand up suddenly and 
bump his head hard. 

Learning spatial relationships throughout the 
infancy period requires a lot of help from adults adept 
at dancing the developmental ladder. Lettie may be 
ready to nest just two orange juice cans. Juana may be 
ready to nest a whole set of Kitty-in-the-Keg barrels. 
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One child strugg les to put a ring ov er the pole of the 
ring-toss set. Over and over the hard-at-work infant 
approaches the pole with the ring, only to find that 
the ring slides to the floor when not positioned with 
the hole directly over the pole. Another child is 
ready to experiment with stacking rings of different 
diameters on the pole in correct sequence. Some toys 
that require spatial understandings but also require 
adult sensitivity to the child's present level of 
competence are puzzle shapes and boards, large wooden 
beads, dumping and piling equipment, and stack and nest 
toys. Playground arrangements that permit a baby to 
pull up to standing, go around a detour, climb up, 
slide down, push equipment about, creep through or 
slither under will facilitate the development of 
spatial understandings. 

Some toys can give a special boost to infant 
causality learnings. A toy telephone that chimes when 
buttons are pressed just so, a wind-up toy that pops 
open, a pull toy on a string--these can help a baby 
learn how to make things work. Play with water, sand, 
or clay and finger paint and actions allows a baby to 
find out how to produce fantastic effects such as 
swirls, hand prints, water bubbles, slow drips, and 
even sandpies that keep their shape. 

The baby whose caregiver is a judicious arranger 
of safe and somewhat challenging experiences will be 
able to direct her or his own discoveries and learning. 
A perceptive adult can stretch attention spans, encour
age persistence, and rejoice in infant learning and 
living efforts. Fortunately, there are available many 
resources to support caregivers wishing to provide 
wisely for the growth of infants (Badger & Edufax, 
1971; Honig, 1979; Honig & Lally, 1975, 1979; Jones, 
1976; Keister, 1975; Lally & Gordon, 1977; Lally , 
Honig, & Caldwell, 1973; McDiarmid, Peterson, & 
Sutherland, 1975; Segal & Adcock, 1976; White, 1975; 
and Willis & Ricciuti, 1975). 

A baby whose learning is precious to the caregiver 
will be more likely to feel significant in the world 
and find meaningful and worthwhile the efforts required 
gradually to make sense of the world of objects and 
people in which she or he is growing and to gain 
mastery of those skills required for living confidently 
in the world. 
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Professional Roles in 
Family Support Systems 

Earl S. Schaefer 

The Early Childhood Symposia considered various aspects 
of the way the young child grows and ways to enhance 
that growth and development. Probably the most 
critical influence on development is the relationship 
between parents and children. From birth, the bonds 
established between the child and her primary 
caregivers--in most cases, parents--are an essential 
condition for growth. As the child grows, and goes 
into the larger society, new bonds are established to 
support and facilitate development. Dr. Schaefer's 
paper examines this network of support.* 

Earl S. Schaefer is recognized for his early and 
continuing concern about parent attitudes and practices 
and their relationships to child development. His 
interests cover the years of early childhood and 
continue on into adolescence. 

Schaefer's career includes some 20 years with the Early 
Child Development Section of the . National Institute of 
Mental Health. During this time he investigated 
factors related to child development in association 
with Richard Bell and Nancey Bayley. In addition to 
his own research, he has served as consulting editor 
for Child Development and Child Development Monog r aphs 
and the American J ournal of Mental De f icienc y . In the 
late ?O's he received the Research Scientist Award from 
the National Institute of Mental Health. 

A Professor at the University of North Carolina, Chapel 
Hill since 1971, Schaefer holds a position in the 

*The Margaret Mangel Lecture Series, College of Home 
Economics, helped sponsor Schaefer's paper. 
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Department of Maternal and Child Health, School of 
Public Health. He is also Senior Investigator at the 
Frank Porter Graham Child Development Center. 

Schaefer has made significant contributions to research 
in child development. More significant, perhaps, is 
his genuine concern for children and the improvement of 
parent-child relationships. Schaefer's ideas outline 
new directions in considering the development ~f 
children and the role of the family. For example, he 
examines the teaching role family members have with 
their children and a new, more active cooperation 
between school and family--"a new teaching of 
teachers." The directions Schaefer proposes match the 
changing nature of families in this decade. 

- Virginia Fisher 

Scientific disciplines are guided by implicit 
theories, methods and perspectives that Kuhn (1970), in 
The Structure of Scientific Revolutions , has labeled 
paradigms. Kuhn suggests that accumulating research 
findings that cannot be explained by the old theory may 
lead to a crisis in the dominant paradigm and to devel
opment of new paradigms. Similarly, Whitehead (1958) 
has suggested that new ideas lead to new technologies 
and Reich (1970) has noted that a new consciousness can 
contribute to the development of new structures. 

Not only do paradigms and perspectives influence 
the scope and focus of research in the social and 
health sciences, but they also influence professional 
services for parents and children (Schaefer, 1976). 
Recently, increasing awareness of problems in these 
services and accumulating research on parents and 
children are both clarifying the implicit existing 
perspectives and contributing to the development of new 
perspectives and a new paradigm. 

Kuhn has noted that when old solutions to problems 
fail, a search for new solutions begins, first by 
following the rules of the existing paradigm and then 
through divergent approaches. In the field of educa
tion, when it was found that the schools were not 
achieving "Equality of Educational Opportunity" 
(Coleman, 1966), the search for solutions included 
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preschool education and infant education, both guided 
by the existing professional-institutional approach. 
These "solutions" were followed by the increasingly 
divergent approaches of child-centered, home-based 
infant education (Schaefer & Aaronson, 1976) and 
parent-centered home intervention (Levenstein, 1970) 
On a more general level, increasing awareness of the 
importance of the child's early experience in the home 
for his intellectual development and academic achiev e
ment (Hunt, 1961) and of the effectiveness of parent
centered intervention has led to recommendations of a 
life-time and life-space approach to education 
(Schaefer, 1971) and of a program of ecological inter
vention (Bronfenbrenner, 1973). 

Divergent approaches and new perspectiv es are also 
emerging in the field of medicine. This is seen in 
pediatrics by recognition of the need to design and 
provide maternity care to promote mother-infant bonding 
(Klaus et al., 1972; Lozoff et al., 1977) rather than 
for the isolated mother and infant. In the health 
field, awareness of the need to promote hi gh level 
wellness through modification of life styles and 
behavior patterns and new directions in planning in 
both Canada and the United States are also contributing 
to a re-evaluation of the existing paradigms. 

What has been the major paradigm in the profes
sions providing services for parents and children? 
Students in clinical psychology during the post World 
War II era learned that the SO-minute hour of 
psychotherapist-client interaction was the major focus 
of mental health. Similarly, the teacher-pupil rela
tionship was seen as the major focus in education and 
the doctor-patient relationship as the major focus in 
health. The common characteristics of these models 
are: an individualis t ic perspective of providing 
services to the isolated individual; a professional 
institutional perspective emphasizing the contribution 
of the professional, typically within his own institu
tion; and a pathological pe r spective emphasizing 
treatment, amelioration, or remediation of deficiencies 
and deviations . 
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NEW ENVIRONMENTAL PARADIGM 

What are the characteristics of the new perspec
tive or paradigm that is emerging from research on 
parents and children? They are: a socio - ecological 
perspective of delivery of services within a family, 
community, and cultural context as contrasted to the 
individualistic perspective of delivery of services to 
isolated individuals; a family and community perspec
tive of strengthening and supporting family and 
community interaction as contrasted to the professional 
in s titutional perspective of direct care to the 
isolated individual by the professional in an institu
tion; and a developmental perspective of identifying, 
developing, and reinforcing strengths, skills, and 
adaptive behavior as contrasted to the pathological 
perspective of screening, diagnosis, treatment, remedi
ation and prevention of specific pathologies. 

INDIVIDUALISTIC EMPHASIS vs. 
SOCIO-ECOLOGICAL PERSPECTIVE 

The existing paradigm's individualistic emphasis 
on the delivery of services to the isolated individual 
has influenced the development of research, profes
sional education and service programs. This can be 
seen in conceptualization and measurement which 
typically focus upon the individual as an isolated 
entity, rather than upon his environment or his inter
action with his environment. Diagnosis is likewise 
made by studying the individual apart from his environ
ment, although Sullivan (1931) stated concerning 
psychiatry that, "to isolate its individual subject 
matter, a personality, from a complex of interpersonal 
relations . . is preposterously beside the point." 

The delivery of medical as well as psychothera
peutic services is often to the isolated individual, 
although Bowlby (1951) has pointed out the folly of 
separating the child from his parents in the hospital 
and Klaus et al. (1976) have pointed out the folly of 
separating the infant from his parents at birth. 

Separation of the child from his family , community 
and culture, a common practice in Indian Education, 
could only be supported b y an individualistic perspec
tive. Yet, increasing understanding of the importance 
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of the mother-child, father-child, and mother-father 
relationships for the well-being of the child 
(Schaefer, 1975) supports a socio-ecological perspec
tive of strengthening and supporting the child's exper
iences in his natural environment. 

FAMILY/COMMUNITY PERSPECTIVE 
vs. PROFESSIONAL 

Inseparably related to the e x isting paradigm's 
individualistic perspective is the emphasis on the 
importance of the professional's role in the care of 
the child, preferably in an institution such as a 
hospital, clinic, school or day-care center. Emphasis 
on the one-to-one relationship of the psychotherapist
patient, doctor-patient, or teacher-child stresses the 
professional's skills in supplementing and remediating 
the child's natural environment. Such an emphasis has 
often led to exclusion of the parent f r om the hospital , 
of the father from the delivery room and of parents 
from the infant nursery and the school . Thus, the 
professional-institutional perspective has typically 
neglected and occasionally supplanted the contribution 
of the family and the community in child care and edu
cation. 

Perhaps as in a t y pical figure-ground contrast, 
concentration on the figure or the role of the profes
sional has led to ignoring the ground or the major 
contribution of the family to the child's development. 
Yet, contrasting the parental role with the profes
sional role on the child-care characteristics of 
priority , duration, continuity, amount, extensity , 
intensity, pervasiveness, consistency, responsibility 
and variability suggests that the professions and 
institutions are unable to substantially replace 
parents in the care of children (Schaefer, 1972). 

Therefore , a perspective that emphasi z es strength 
ening and supporting the r ole of family and community 
in child care is essential to complement the current 
emphasis on professional and institutional care of 
children . 
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Focusing upon mental illness may have effects ... 

DEVELOPMENTAL vs. PATHOLOGICAL 
PERSPECTIVE 

A pathological perspective is another character
istic of the existing paradigm. Services are 
frequently initiated to treat, remediate, or prevent 
specific pathologies, i.e., symptoms, deviations, 
distortions and deficiencies in child development. 
Thus, the professional-institutional approach to child 
care focuses upon screening, diagnosis, treatment or 
prevention of specific pathologies rather than upon 
fostering health, growth and development. However, 
recent planning for health programs increasingly empha
sizes health, rather than illness, and the development 
of life styles and behavior that promote health and "a 
high level of well-being." 

In the behavioral sciences and human service 
professions, professionals such as psychiatrists and 
clinical psychologists who have responsibility for 
coping with illness focus more upon identification of 
pathology as part of the diagnosis and treatment 
process than do professionals such as pediatricians 
and developmental psychologists who have more respon
sibility for promoting health and development. Perhaps 
for that reason, conceptualization, measurement and 
research in mental health often focus upon identifying 
symptoms, deficiencies, and deviant behavior, rather 
than upon identifying strengths, skills, competence, 
adaptive behavior, and social and emotional adjustment. 
If one were to compute the proportion of positive and 
negative behaviors in many of our inventories, rating 
scales, case histories, and other conceptualizations 
of mental health, a high, occasionally exclusive, 
emphasis upon pathology would be found. 

Is it possible that the pathological focus in 
mental health and human service professions may be 
counter-productive of child and family mental health? 
A focus upon identifying pathology and mental illness 
may have effects similar to those of identifying 
witches in colonial Salem or of parents identifying and 
punishing wickedness in children. 

Research shows that parental beliefs that children 
are naturally bad and will be bad unless forced to be 
good are negatively correlated with children's adaptive 
behavior (Schaefer et al., 1969). Positively 
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.. . like those of naming witches in colonial Salem. 

correlated with children's adaptive behavior are 
parents' positive perceptions of their children 
(Schaefer & Bayley, 1963; Broussard & Hartner, 1970). 
Baer et al. (1976) have found that instructing parents 
to count their responses to their children's positive 
behavior results in increases in positive behavior and 
decreases in maladaptive behavior. Similarly, a 
prescriptive approach that fosters the development of 
positive behavior has a more favorable effect upon 
child development than a proscriptive approach that 
attempts to eliminate negative behavior (McKinney, 
1971; Olejnik & McKinney, 1977). The danger with 
concepts and measures that encourage parents to 
identify and respond to pathological behavior is that 
they may fail to refocus parents' attention upon posi
tive development. 

A SYNTHESIS 

Although it might be difficult for many clinicians 
and behavioral scientists to abandon their diagnostic 
and pathological behavior concepts, a synthesis between 
a focus upon pathology and upon positive behavior might 
be achieved through conceptualization and measurement 
of bipolar dimensions of child behavior. An emphasis 
upon development, identification and reinforcement of 
altruistic, loving behavior might be encouraged by a 
bipolar dimension contrasting considerate behavior with 
anti-social, aggressive, delinquent behavior. The 
hyperactivity and distractibility that are often asso
ciated with learning disabilities might be contrasted 
with persistence, concentration and attention. Simi
larly, the anxiety, withdrawal, and inhibition that are 
associated with neurotic behavior might be contrasted 
with expressive, gregarious, cheerful behavior. In 
general, both parents and clinicians might emphasize 
developing positive behaviors as the major method of 
reducing negative ones (Schaefer, 1971). 

Different paradigms lead to different priorities 
and goals in the human service professions. The indi
vidualistic perspective emphasizes fostering autonomy 
and individual development, whereas the socio
ecological perspective of the emerging paradigm empha
sizes strengthening and supporting family and community 
interaction and involvement. The existing paradigm's 
professional and institutional perspective supplements 
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and, at times, inadvertently supplants family care of 
the child, while the new perspective emphasizes family 
and community care of the child. Finally, the patho
logical perspective emphasizes the responsibility of 
the professions for coping with pathology through 
screening, diagnosis and treatment, whereas the 
emerging paradigm's developmental perspective places 
emphasis on fostering health, competence and adjustment 
throughout the child's entire life time and life space. 

What are the sources contributing to the develop
ment of a new paradigm for human services? During the 
1960's there was an increasing awareness of the envi
ronment's importance in intellectual development (Hunt, 
1961) and of the early stabilization of levels of 
intellectual functioning (Bloom, 1964). This led to 
recognition of the need for early and continuing educa
tion (Schaefer, 1971). In addition, an increasing 
recognition of the importance of the parents' role in 
the child's intellectual development (Hess, 1969; 
Schaefer, 1972) indicated the need for a life-time and 
life-space approach to education and child development. 

PARENT-CENTERED INTERVENTION 

Child-centered intervention research demonstrated 
that early intervention could produce short-term 
increases in mental test scores, but long-term follow
ups often found that early gains were not maintained 
without continuing intervention (Schaefer, 1972; 
Bronfenbrenner, 1974). However, parent-centered inter
ventions appeared to have equal short-term effects and 
greater long-term effects upon child development 
(Bronfenbrenner, 1974). Thus, the accumulating evi
dence of the importance of the child's early experience 
and of the major role of the family environment for his 
continuing education (Coleman, 1966) has suggested the 
need to complement the professional-institutional 
approach emphasizing the child's interaction with his 
environment. 

Research on parent influence upon child develop
ment and upon parent-centered intervention has 
contributed to the development of the Home Start 
Program and the implementation of Home Start as an 
option within Head Start. In addition, the Parent and 
Child Centers Program and the Child and Family Resource 
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Program in the Office of Child Development are 
increasingly utilizing family and community based 
approaches, rather than those providing direct profes
sional care and education to the isolated child in an 
institutional setting. 

Research on the effects of separation of mother 
and infant at the time of delivery has contributed to a 
paradigm shift in maternal and child health. The 
existing paradigm--emphasizing the health of the iso
lated, individual mother and infant, and the importance 
of the physician's and hospital's role and of prevent
ing illness--has led to maternity care policies that 
provide little contact between mother and infant and 
even less involvement of the father during the hospital 
stay. However, evidence that mother-infant separation 
may impair maternal attachment to the infant and may 
have negative effects upon maternal care (Klaus et al., 
1972; Klaus & Kennel, 1976) has contributed to a 
re-evaluation of professional and institutional 
policies and practices and to a resurgence in family 
centered maternity care. Interest in parent-centered 
intervention and research on parent-physician inter
action in child health are growing (Schaefer & Siegel, 
1976) . 

Despite the growth of programs reflecting the new 
perspective, many health and education programs and 
practices still emphasize the individualistic, profes
sional and institutional perspective as their major 
approach to child health, education and development. 
For example, recommendations of preschool and day care 
for all children are often motivated by the belief that 
child development can best be achieved through profes
sional care and education. However, growing awareness 
of the cost of infant day care and of hospital and 
institutional care, as well as questions about the 
effectiveness of these measures (Bronfenbrenner, 1976) 
has increased the attractiveness of strengthening and 
supporting family care of children. 

FUNDING PARENTAL CARE SUPPORT 

The need for development of effective methods of 
supporting parental care still limits rapid growth in 
programs guided by a socio-ecological, developmental 
perspective. Funds and manpower are necessary to 
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Schools should add a ... 
implement a new paradigm through research, development, 
evaluation and training of personnel. Perhaps legis
lators, the public and professionals who are still 
seeking solutions through professional-institutional 
approaches are not aware of these needs. 

Clearly, we have a choice between an exclusive 
focus upon building and staffing institutions that 
supplement and supplant family care or of developing a 
system that strengthens and supports family, extended 
family and community care of children. Examination of 
professional training programs and budget appropria
tions reveals that the individualistic, professional
institutional paradigm still dominates planning for 
human service programs. Likewise, an examination of 
scientific journals in the behavioral sciences as to 
the extent to which they promote an individualistic 
rather than a socio-ecological perspective, a patho
logical rather than a developmental conceptualization, 
and brief direct interventions, rather than long-term, 
ecological interventions, indicates the need to change 
both the scope and focus of current research (Schaefer, 
1976). 

What strategies might be used to implement a 
socio-ecological paradigm in the human service profes
sions? First, a knowledge basis for the new paradigm 
must be established. Needed are: new conceptualiza
tion and measurement methods, new cross-sectional and 
longitudinal research establishing a basis for new 
programs and policies, and development and evaluation 
of service programs to determine their cost effective
ness. 

More specifically, funding for the development of 
a knowledge basis for effective implementation should 
be accompanied by the development of government 
policies and programs providing incentives for profes
sional and institutional change. Funding is needed for 
program implementation and for evaluation of innovative 
programs within health and education institutions as 
well as for programs in university research centers. 
Although the Office of Child Development has begun to 
implement the findings of intervention research through 
demonstration programs and through Head Start, schools 
have not mobilized the money and manpower required. 
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.. . fourth "R" for Relating. 

SHIFTING INSTITUTIONAL FOCUS 

In order to shift the focus of the professions and 
institutions, new university curricula and new training 
programs are required to prepare professionals with new 
perspectives and skills needed for different roles and 
responsibilities. For example, many educators have 
little knowledge of the parent's role in the child's 
education and little preparation for work in education 
for parenthood and parent education. Establishment of 
family studies programs for future professionals and of 
university family research centers are possible 
strategies. 

Legislation, funding, conventional professional 
roles and responsibilities and well-established 
policies and practices are difficult to change. 
Increased professional awareness of both the implicit 
paradigm that influences human service programs and of 
a new paradigm that might contribute to the development 
of new services would increase the rate of change. Use 
of the mass media to develop consciousness of the 
family's and community's role in child development and 
of the need for a new partnership among parents and 
professionals might also be effective. Such efforts 
may result in consumer demands for the development of 
new health and education programs as has been true in 
the development of family-centered maternity care. 

THE FOURTH R 

An ecological perspective on the child's health, 
education and welfare suggests the need for renewed 
emphasis on parent education and education for parent
hood. A fourth "R" for Rearing might be added to the 
basic curriculum for all children throughout the school 
years rather than for a few adolescents who take a high 
school course in family life education or education for 
parenthood. Or, perhaps the suggestion that the fourth 
"R" be Re la ti ng--including relating to children, 
husbands or wives, friends, neighbors and professionals 
--might promote a socio-ecological approach by training 
future parents for cooperation and collaboration in the 
rearing of children. In addition, a renewed emphasis 
on parent education, with ample support for research, 
development and evaluation, might provide training and 
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support for parents throughout the period of child 
rearing from infancy to maturity. 

In conclusion, the current roles of professions 
and institutions in child care should be integrated 
into a comprehensive system that includes a major focus 
upon the contribution of family and community, as well 
as upon the role of the professions and institutions. 
In the past, the family and community had responsibil
ity for child care, health, education and welfare. 
With the rapid growth of the professions and intsitu
tions, there has been increasing supplementation and, 
occasionally, supplantation of family care, but little 
integration of family and community care with that of 
professionals. A new synthesis is needed in which the 
professions and institutions strengthen and support the 
family and community, supplement family care when 
necessary but avoid activities that might weaken or 
supplant it. 
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Artistic Development 
In Early Childhood 

Hilda Present Lewis 

. he scribbles . ... he look s at wha t he 
has done and feels a warm glow o f crea t ion . 
Only a short time ago the paper was blank , and 
now in front of him is something that he alone 
has made , something that did not exist in the 
world before . (Rhoda Kellogg, The Psychology 
of Children ' s Art ) 

This celebration of the scribble is not only important 
to the child but has become a primary concern for edu
cators involved with young children. 

Historically, scribbling and early mark making were 
thought of as meaningless or at best incomplete pictor
ial images. We now know that this activity is a stage 
of nonrepresentation and the beginnings of aesthetic 
awareness that can have an effect on the total growth 
and behavior of the child. 

With the growing interest in early childhood research 
and programming, questions and concerns have developed 
regarding the place and importance of art for young 
children. We now look at this "art event" as a visual 
language, that stimulates and develops visual thinking 
and provides an interactive visual record. 

To begin to understand and appreci~te the art of young 
children will allow the adults to begin to see the 
world that they grew from but have little memory of. 
Because this experience is meaningful to the children, 
and is part of their total behavior it is the respon
sibility of the educators and parents to seek under
standing, provide opportunities and to nurture this 

*The University of Missouri-Columbia's Annual Art 
Conference cooperated in sponsoring this presentation. 

60 



experience that contributes to the aesthetic, 
perceptual, cognitive, affective and motor growth of 
the children. 

Hilda P. Lewis provides a perspective on the universal 
qualities of children's art. This includes a review 
of the developmental aspects of the children's artistic 
activities from first marks to early pictorial ism. She 
gives attention to differing opinions regarding the 
children's preliminary activity before the development 
of visual language. Dr. Lewis discusses the attitudes 
of children toward their own art work and the 
distinctive style that they employ, and looks at their 
art in the context of the culture in which they live. 

During her tenure at San Francisco State Univers i ty as 
Professor of Elementary Education, she wrote numerous 
articles and monographs which can be found in the 
scholarly journals related to her discipline. She is 
also the author of three books, written and published 
to increase the classroom teachers' understandings of 
children's artistic development. They include: Child 
Art : The Beginnings of Self Affirmation (Diablo Press), 
Unde r standing Children ' s Art for Better Teaching 
(Charles E. Merrill Company and co-authored with Betty 
Lark-Horovitz and Mark Luca), and Art for the Pre 
Primary Child (National Art Education Association). 
Dr. Lewis also is a contributor to the recent Exemplar 
Models for Arts Education (edited by Hausman for 
McGraw-Hill Book Co.). A keynote speaker during the 
Fourth General Session of the National Art Education 
Association Conference in Chicago, Dr. Lewis discussed 
"Unanswered Questions and Unquestioned Answers." 

- Larry Kantnor 

The art of the very young is the same the world 
over, and it has been the same for generations. Yet 
each child's work is distinct . As in other develop
mental phenomena, individual variation exists within a 
universal pattern. 

The process of artistic development begins with 
the first mark an infant makes on a surface. Mark 
making is often discovered by chance, although it can 
also come about through imitation of another child or 
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an adult. The first marks are typically unconnected 
dots and lines, the traces of random physical activity. 
Later scribbles become joined, reflecting increased 
motor control. 

Desmond Morris (1962) observes that the fan-shaped 
scribbles of apes are like those of two-year-old 
children. That is because the shape is determined by 
the mechanics of the arm sweeping upward and outward 
from the center of the body. Later the child uses his 
wrist as well as his arm in producing a variety of 
joined scribbles. Typically these scribbles evolve 
into whorls, spirals and loops. Out of circular shapes 
and straight lines geometric forms begin to emerge. 

At about age three it becomes evident that the 
child has grasped the concept of graphic representa
tion. The child makes marks on paper that signify 
objects in the physical world, motions, events, or 
feelings. This is a truly remarkable phenomenon. Yet 
almost nothing is known about the mental process by 
which graphic communication becomes part of the child's 
behavioral repertoire. Is it acquired by imitation of 
older children? Is it suggested by the comments of 
adults who, for example, see a red circular scribble, 
call it an apple, and thus transmit the idea of graphic 
representation? Or is there an inborn urge to communi
cate through images as well as through vocal sounds? 
This mystery awaits investigation. 

ART AND DRAMATIC PLAY 

Scribbling can be compared with the cooing and 
babbling of young infants. Scribbling, like a child's 
first sounds, can express feelings but can not communi
cate ideas. A period of exploration is needed before 
the child develops a visual language. There is no 
clear agreement about the point which ushers in graphic 
representation. Henry Schaefer-Simmern (1960) and 
Rudolf Arnheim (1960) contend that the crucial moment 
comes when spiraling scribbles evolve into a circle, an 
enclosed area. The circle is used to stand for some
thing, not necessarily a roundish figure, but an object 
of any shape at all. For them the essential discovery 
is that an enclosed area can represent a figure 
distinct from the ambient ground. Rhoda Kellogg (1967) 
offers a somewhat different account. She believes that 
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children in scribbling unintentionally produce forms 
that are easily remembered and easily reproduced: the 
circle, square, crossed lines, triangle, and free form, 
which she labels "Gestalts."l "Gestalts," used singly 
or combined like building blocks, stand for whatever 
the child wishes, typically houses, cars, trees, 
flowers, boats, planes, rocket ships and the like. The 
human figure, according to Kellogg, grows out of the 
mandala shape, crossed lines intersecting a circle. 

The ability to construct a mandala, or a circle, 
square, or triangle is clearly an achievement. However, 
I am not persuaded that representation begins with such 
an event. It may well be that for some children 
imagination infuses scribbles long before the adult 
observes a recognizable shape. It may also be that 
some young children draw shapes for a time without 
investing them with symbolic meaning. Carefully 
executed research is needed to determine whether the 
discovery of the figure~ ground relationship or of 
"Gestalts" is crucial to graphic representation. 

Child art is born of play. Scribbling arises out 
of the toddler's impulse to action. Unlike ordinary 
movement scribbling leaves a visible record. The 
effect of each motion fascinates the child and sustains 
his attention through endless repetitions. 

Later scribbling and drawing become a form of 
dramatic play. The child enters into the picture he is 
creating. The child at the easel whose brush goes 
round and round may be experiencing more than the 
production of circles; he may be imagining riding on a 
merry-go-round. 

Not every work, however, becomes a vehicle for 
dramatic play. At times the child uses scribbling and 
drawing to tell a story, becoming a narrator rather 
than an actor. Young children can use visual language 
as it has been used in codices or in hieroglyphics. 

1Kellogg distinguishes the cross from the X. In my 
view they merely represent different orientations in 
space of the same configuration. I would also argue 
that a free form, which allows infinite variation 
ought not to be considered a "Gestalt." 
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Artists, like Picasso, found inspiration in child art ... 

The meaning, however, cannot always be deciphered. 
Knowing this the child will, at times, offer a verbal 
account to the adult. At other times the meaning is 
revealed as the child is overheard telling the story to 
herself as she works. Typically, however, the story is 
not indelibly written in the art work. If asked at a 
later time, she is likely to tell a different story and 
to give different names to the shapes. 

Some children are interested in what adults call 
the "art elements"--color, shape, and design. These 
children become engrossed in exploring the relation
ships of form and color. Needless to say most children 
move among these modes, using their art as objects or 
scenes for dramatic play, as a way of telling a story, 
and as a way of experimenting with visual elements. 

The scribbles and drawings of young children are 
often aesthetically pleasing. It is not uncommon to 
find them exhibited on walls or incorporated into the 
design of jewelry, ceramics or other decorative 
objects. Artists, such as Klee and Picasso, found 
inspiration in child art and used child-like forms in 
their paintings. Can the work of young children be 
considered "art"? In the twentieth century the 
boundaries of what constitutes "art" have become 
permeable. Some criteria of art would allow the work 
of children to be included. For example, if art is 
regarded as the expression of feelings through visual 
means, works by children would have to be acknowledged 
as art. However, children do not consciously strive to 
fulfill this requirement. A child does not intend to 
create a work that evokes a particular emotion. Never
theless the emotion he feels at the moment of artistic 
creation is embodied in the work albeit subtlely at 
times and inaccessible at other times. For example, a 
child who is exhilarated will express this feeling {n 
the brush strokes he makes at the easel, at times 
continuing until the painting becomes a muddy blob and 
the feeling that has gone into the work is no longer 
visible to the viewer. Of course, if the adult were 
to take the painting away from the child in time, its 
emotional quality would be preserved. However this act 
would interfere with what the child wishes to do. For 
him the finished product is not the important thing; 
the doing is what counts. 
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.. . and used child-like forms in their paintings. 

Young children do not think of their art as 
beautiful. They do have a concept of b e auty. To them, 
however, beauty is appropriate to princesses and 
Christmas trees; art serves other ends. Nevertheless, 
young children's drawings and paintings are character
ized by certain principles of form. 

SCHEMATIC QUALITY IN CHILD ART 

Because of its diagrammatic quality , the early 
representations of young children have been called 
"schematic." The schematic stage grows out of the 
scribble stage, at about age four, and continues until 
about age seven. The products of this period reveal 
the inventiveness of the child as he copes with the 
problem of showing three-dimensional figures on a 
two-dimensional surface. 

In early schematic representation bizarre and 
charming creatures appear. Turtles have big smiles. 
Arms grow where nature places ears. Unborn kittens are 
visible inside the mother-cat's body. These anomalies 
are not attributable to faulty observation. They 
result from the logic with which the child approaches 
the drawing process. A few illustrations are in order. 
By combining a circle and two straight lines the child 
at three or four creates a figure identifiable as a 
human. Step by step features are added that further 
define the figure. Two circles are eyes. A horizontal 
line may be added to suggest a mouth. Later arms are 
added attached either to the circle or to each of the 
two lines below it. Lesser details, such as the nose, 
hands, fingers, feet, hair, clothing, neck, torso and 
so on make their appearance as though in accordance 
with a predetermined schedule.2 Indeed, the number and 
accuracy of placement of body parts and clothing has 
been used successfully as an indicator of mental 
maturity. Each body part is joined to the whole in a 

2A detailed account of the sequence and ages at which 
these body parts appear in drawings and direction for 
obtaining an I.Q. score from a drawing of a person is 
described in D. B. Harris, Children ' s Drawings as 
Mea s ure s of Intellectual Maturity . 
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way that suggests that the child enumerates each part 
that is included. Very rarely do young children draw 
the human figure with a continuous stroke. 

Young children are not able to make the fine 
distinctions needed to show gender. If indicated at 
all, sex is identified through attributes such as 
eyelashes, high heels, or purses for women and pants, 
pipes, or beards for men. 

Older people are seldom distinguishable from 
children. Young children are rather indifferent to 
size relationships in their pictures and the figures 
intended to be children are, as likely as not, drawn as 
large or larger than the adults. Adjusting size rela
tionships so they are more in keeping with those of the 
natural world comes later. 

People are usually shown facing front. In this 
orientation the symmetry of the body is most easily 
shown. Animal bodies, however, are shown from the 
side. 

The art of young children has a very distinct 
style. Within this style, however, there is consider
able variation in handling details. For example, arms 
and hands can be drawn so that they look like hockey 
sticks, bamboo rakes, or metal rakes; hands can look 
like dumplings, leaves or little radiating suns. The 
torso can be round, rectangular, or triangular. Feet 
are ovals at the base of tube-like legs, or triangles 
or rectangles pointing in the same or in opposite 
directions. The nose can be a line, a triangle open at 
the top, two dots, or two lines at an angle. 

Animals are constructed in much the same way as 
people. The heads are drawn basically like human 
heads, but with characteristic ears or whiskers added. 
Bodies are laid out horizontally, often with uniformly 
contoured legs suspended below. The tendency for young 
children to change viewpoints in drawing is much in 
evidence in the drawings of animals. For example, the 
face of a turtle looks out at the viewer but the shell 
is seen as though from above. The young child seems to 
have an uncanny ability to select a characteristic that 
unmistakeably identifies a species, such as the bill of 
a duck, the trunk of an elephant, or the neck of a 
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giraffe. The rest of the figure may be no different 
than that of any other bird or animal. 

SELF-REFERENT ASPECT OF ART 

Young children show little regard for natural size 
relationships or proportions. Frequently the human 
head is oversized. Eyes are drawn large and feet are 
drawn small. Body parts that are important to the 
picture, for example, the upheld hand of a traffic 
policeman, are enlarged. Important people, such as the 
child himself, are drawn larger than the others. 
Flowers tower over houses. Objects drawn in detail are 
made larger. If the child fails to plan ahead, the 
remaining figure is crowded into the available space. 

Young children's pictures tend to be symmetrically 
arranged around a central axis. In some cases the need 
for symmetry is felt so strongly that the child adds a 
second sun in the corner opposite the original one. 

In drawing, young children are not bound by what 
the eye can see at a given moment. One consequence of 
this freedom is showing what exists rather than what is 
visible. A family can be seen at dinner inside the 
outline of a house. A hat pin stuck through an apple 
is clearly visible inside the apple's outline. This 
phenomenon has been called a "transparency" or "X-ray" 
picture. Another type of transparency, differently 
motivated, is showing the body inside the clothes. In 
this case the child, unable to draw the clothes 
directly, first draws the well-practiced body, then 
puts clothes over it. 

Action is not much in evidence in children's 
schematic art work. This seems incongruous with their 
great urge for physical activity and the movement 
recorded earlier in scribbles. How can this be 
explained? Young children lack the skill needed to 
show movement via drawing. For example, they cannot 
position and bend parts of the body to suggest action. 
Consequently a picture of children playing with a ball 
is likely to show children standing stiffly with a ball 
in mid-air between them. At times motion will be 
underscored by lines showing the trajectory of the 
ball. Lines streaking behind a car, plane or rocket 
say that it is moving fast. 
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Children anthropomorphize their drawings. Drawings ... 
Children anthropomorphize figures they 

just as they do objects in the environment. 
pictured creature becomes alive, takes on a 
of its own and is a playmate. 

have drawn 
The 

personality 

Thus far we have discussed single figures. 
Usually children's art work involves more than one 
figure, creating a need for composition. However, the 
very young typically make no attempt to relate the 
elements of . their drawing. They deal with each part 
separately, placing it in any available space, without 
hesitating to invert or rotate the paper. As a result, 
figures are upside down or sideways. Preschoolers seem 
to feel no need to have all the figures going the same 
way. This is not surprising if one remembers that they 
do not yet have well-established directional orienta
tion. 

SPATIAL ORIENTATION 

The first evidence of a felt need for spatial 
orientation is in a linear arrangement of figures along 
the lower edge of a page. This occurs at about the 
same time that the child begins to read. It may be 
that the arrangement of words in rows pushes the child 
toward a similar approach in drawing. 

Subsequently, spatial orientation is achieved by 
drawing a line parallel to the lower edge of the paper. 
In so doing the child makes a leap forward in concep
tualizing space within the picture plane. The area 
beneath the line becomes the ground on which to anchor 
the figures and the space around and above them becomes 
air or empty space. The ground line is usually echoed 
by a line defining the sky, and the sun is placed not 
in the sky but below it. This type of spatial arrange
ment is like a scene set in a box; the area under the 
ground line comes forward at the bottom and the area 
above the sky line comes forward at the top; the 
figures stand in a line against the rear, with the sun 
above them. 

At the end of the early childhood period the child 
begins to cope with the problem of showing receding 
space. Multiple baselines, either drawn or implied, 
are placed on·e above the other, each succeeding one 
representing a more distant plane. This arrangement is 
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.. . come alive, take on personalities, become playmates. 

like a flight of stairs, with each higher riser a back
drop for more remote figures. 

When called for, the child will use other 
approaches in dealing with problems of spatial orien
tation. For example, a lake, which is seen most 
clearly from above, will be shown in a map-like layout. 
It is quite common for two or more vantage points to 
coexist within a picture. The child is not concerned 
with maintaining a consistent viewpoint but with making 
the idea clear. 

Color plays no role in suggesting space or volume 
in early childhood. Colors of more distant objects are 
as bright as those in the foreground. 

Although young children delight in color, it plays 
a subordinate role in graphic representation. In the 
scribble stage the child plays with putting color on 
paper, exploring sensory qualities. When he begins to 
draw he is content to use whatever color the drawing 
instrument produces. Thus, if given a purple felt pen 
he outlines purple animals, houses, people, etc. Color 
does not matter. At a later age, when he experiences 
a need to color-in the outlined object he will at first 
use any hue, but will soon begin to match natural 
colors. Until well beyond early childhood most 
children make no attempt to modulate colors to suggest 
shade, distance, roundness, or atmospheric conditions. 

ART AND A CHILD'S CULTURE 

Young children's approach to drawing has some 
parallels to primitive art, the art of Persian minia
tures, early European art, Oriental art, folk art and 
modern art. · Young children share some approaches to 
artistic problems with artists of these cultures. 
Obviously children do not borrow from these artists. 
They discover for themselves what others have 
discovered, augmented by what can be absorbed from the 
art of more advanced children or not too advanced 
adults. 

The striking differences between child art and the 
art of the culture in which the children live begs for 
an explanation. Two main theories have been advanced. 
Long ago Kerschensteiner (1905) suggested that in early 
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childhood "children draw what they know rather than 
what they see." Luquet (1913) contended that concep
tual knowledge overrides perceptual experience in 
children up to the age of eight or nine. Arnheim 
(1960), on the other hand, makes a distinction between 
seeing and perceiving. He argues that children 
perceive the most salient features of objects and try 
to capture them in drawing. Drawing, however, is a 
difficult feat requiring the conversion of three dimen
sional space to a two dimensional surface. Conveying 
the essential characteristics of depicted objects is 
the overriding concern. Young children show what is 
important regardless of whether it is visible in 
nature. And visual elements of lesser importance are 
omitted until the child is able to integrate them into 
the scheme. The ability to depict ever more fully the 
significant qualities of what is represented is the 
essence of developmental progress in drawing. 
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Differences Between Spoken 
And Written Language 

M.A.K. Halliday 

If we are to learn about young children, we must learn 
about their language--specifically about how they 
learned their language. This task is far from simple. 
To complicate it further, conflicting and confusing 
theories attempt to explain how children learn their 
home language. Over the past three decades in studying 
child language development, we have moved from studies 
of the most surface aspects of language, speech sounds 
and word construction, to indepth sociosemantic inves
tigations. Linguists in the 50's and 60's were deeply 
interested in phonology and morphology. Their atten
tion later shifted to syntax and only in the 60's did 
they become interested in the expression of meaning. 
Under the influence of Noam Chomsky we discussed the 
acquisition of syntax. Both acquisition and syntax 
were important considerations. Much of the work of 
that time was concentrated on syntax and was conducted 
with the idea that language could be studied apart from 
the people who used it, and that there were rules that 
needed to be acquired. 

It was the end of the l960's that the work of M. A. K. 
Halliday moved us away from the "rules of syntax view" 
and caused us to pay attention to the "rules of 
meaning"--in other words, to be more interested in the 
child's intent to mean than in how he says it. 
Halliday reasoned that children learn to mean in order 
to interact with others more efficiently: language is 
a social semiotic and a means of cognitive development. 

*Paper presented in collaboration with the Annual 
Rejuvenation Conference for the Center for Expansion 
of Language and Thinking. 
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Halliday uses the concept of register (the notion that 
all language is determined by reference to the cogni
tive and social contexts in which it is used) to 
discuss the differences between oral and visual 
language. From this base he reasons that some of the 
failures in literacy have to do with" ... failing to 
make the conceptual leap which relates writing to 
speech, never coordinating the new behavior with an 
ability ... [children] already possess, the ability 
to speak and listen." 

Born in England, M. A. K. Halliday took his graduate 
study in linguistics, first at Peking University and 
then at Cambridge, where he received his Ph.D. He 
has held appointments at the Universities of Cambridge, 
Edinburgh and London, and Visiting Professorships at 
Indiana, Yale, Brown, the University of Nairobi, and 
University of Illinois-Chicago Circle Campus. From 
1963 he was Professor of Linguistics at the University 
of London and Director of the Communication Research 
Center at University College London. From 1973-74 he 
was a fellow at the Center for Advanced Study in the 
Behavioral Sciences at Stanford. He is now Chair of 
Linguistics at the University of Sydney. 

- Dorothy ~Jatson 

It was said of the great Chinese lyric poet Po 
Chli-yi, of the Tang Dynasty, that he wanted his poems 
to be intelligible to everyone, including the illiter
ate; and that he used to read them aloud to an old 
peasant woman--if there was anything she couldn't 
understand, he would change it until she could. Po 
Chli-yi believed in the unity of poetry and the everyday 
language, though the one was written, selfconscious and 
lasting, the other spoken, spontaneous and transitory. 
A thousand years later, Wordsworth was espousing the 
same cause, and likewise putting it into practice in 
his verses--with results that varied from the sublime 
wording of Tintern Abbey to the lines from The Thorn 
that Coleridge, at least considered ridiculous: 

I've measured it from side to side 
'Tis three feet long and two feet wide. 
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What Coleridge is objecting to is Wordsworth's 
claim that (in Coleridge's words) "the proper diction 
for poetry in genera l consists altogether in a language 
taken, with due exceptions, from the mouths of men in 
real life, a language which actually constitutes the 
natural conversation of men under the influence of 
natural feelings" (Biographia Lite r a r ia , p. 189). In 
a footnote Coleridge refers to Wordsworth's own 
wording, from the Advertisement to Lyrical Ballads 
(1st edition, 1798): "the language of conversation in 
the middle and lower classes of society ." ( In the 
Preface to the editions of 1800 and 1802 this is 
replaced b y "a selection of the real language of men in 
a state of vivid sensation.") Coleridge objects on 
three grounds. ( i) He objects "to an equivocation in 
the use of the word real," pointing out that "every 
man's language varies," having "first its individuali
ties; secondly, the common properties of the class to 
which he belongs; and thirdly, words and phrases of 
universal use." (ii) He protests at Wordsworth's 
choice of "low and rustic life" as the model, noting 
that the results of his own experience, as well as that 
of country clergymen he knew, "would engender more than 
scepticism concerning the desirable influences of low 
and rustic life in and for itself"; nor can he accept 
that "from the objects with which the rustic hourly 
communicates the best part of language is formed." 
(iii) Finally, in relation to Wordsworth's assertion 
that "there neither is or can be any essential differ
ence between the language of prose and metrical compo
sition," Coleridge considers that "prose itself, at 
least in all argumentative and consecutive works, 
differs, and ought to differ, from the language of 
conversation; even as reading ought to differ from 
talking" (Biog r aphia Lite r aria , 189-203). I return to 
the last point below. 

It is with reference to the language of poe try , 
and "poetic diction," that controversy about the rela
tion of written language to spoken has been most 
explicit. But the issue is a much wider one; and 
views have ranged all the way between two extremes-
that writing and speech should be as close as possible, 
and that the y should be kept as far as possible apart. 
In the history of literate societies we see both 
tendencies at work. In origin, written forms are 
derived from spoken ones, and inevitably in its early 
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Study living language as it's ... 

stages writing reflects fairly closely the spoken 
language of the community (though not necessarily that 
of spontaneous conversation--other registers are 
likely to need writing down first). But since writing 
is a conscious process, written language is on the 
whole conservative, whereas speech is spontaneous and 
so spoken language tends to be innovative. And where 
writing is associated with a recognized form, as in 
many genres of poetry, the tendency to conversation is 
increased; the lyric form that Po Chii-yi had used, the 
shi , became within the next two centuries so conven
tionalized and rigid, the poems themselves so stilted 
and stylized, that the Sung poets rejected it and 
evolved a new, freer lyric form, the ai --which itself 
went through the same cycle in the course of a few 
generations. On a broader scale, an entire written 
language may persist long after its spoken version has 
evolved into something quite different. Sanskrit, 
classical Arabic, classical Chinese, Latin in medieval 
Europe--all these are examples of languages surviving 
for writing for hundreds of years after they have 
ceased to be spoken. (Or rather, for hundreds of years 
after they have ceased to be anybody's mother tongue; 
they may continue to be learned and spoken as a second 
language.) 

Once people become literate, an interesting thing 
happens. Because writing is a conscious process, they 
become conscious of language--but only of language in 
its written form. So for literate people--and even, 
it seems, for illiterate people in a literate community 
--language IS written language. We tend to think of 
written language as the norm; as real language; as 
indeed, all that there is. Language for us is made of 
paragraphs and sentences and words and letters, instead 
of melodic units, rhythmic units, syllables and sounds. 
The imagery we use is visual rather than auditory: a 
"long sentence" is one that takes up a lot of lines on 
the page, a "long word" is one with a lot of letters in 
it, and so on. If we think of speech at all, we 
envisage it as a kind of debased and distorted copy of 
written language. We forget that men and women talked 
for a million years before they wrote. 

This gave rise to the mode of thought that used to 
be dominant in the theory and practice of education: 
language in school means written language. In this 
perspective, there is no need to take spoken language 
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.. . spoken, not "morbid linguistics." 

very seriously. The three R's are reading, 'riting 
and 'rithmetic. No doubt this arises in part because 
we have got to concentrate on the teaching of reading, 
as the first major developmental step that is going to 
be taken in school as part of the process Gf being 
educated. But it is easy to be misled into assuming, 
as I think teachers often have assumed even in the 
primary school, that once a person is literate, from 
then on all his learning is going to take place through 
written language--by writing and reading. This is not 
so, at any rate for the majority of children. Most of 
us go on, through school and even through life, 
learning by listening and talking at least as much as 
by reading and writing. 

In the late nineteenth century, the two most 
prominent grammarians in Britain were Henry Sweet, from 
Oxford, and Alexander Bain from Aberdeen. Sweet, as 
well as being a distinguished grammarian, was one of 
the founders of modern phonetics; he was also a great 
practical phonetician, and was the original of Henry 
Higgins in Shaw's Pygmalian , later My Fair Lady . Sweet 
constantly stressed the importance of the study of the 
contemporary (including the spoken) language--"living 
philology," as he called it--by contrast with the study 
of dead languages that was characteristic of the 
linguistics of his time (referred to subsequently as 
"morbid linguistics"). 

If Sweet had a lasting influence on linguistics, 
Alexander Bain had a much greater influence on educa
tion. He wrote the successful two-volume textbook 
Engli s h Composition and Rhetoric . Rhetoric, in 
ancient Greece, meant the use of the spoken language; 
rhetorical skill meant skill in verbal debate, argument 
and persuasion. With Bain, however, rhetoric meant 
the functions of the written language, a meaning 
derived from the renaissance; and especially poetic 
functions--nearly all Bain's examples are drawn from 
verse. This emphasis reinforced still further the view 
of language in school as, essentially, written language. 
It was writing that was evaluated; writing that was 
good or bad, elegant or awkward; writing that conveyed 
ideas, emotions, imagination. Speech simply did not 
come into the picture. And this view, although it has 
been considerably modified, is still very widespread 
today. 
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There was another factor, one perhaps slightly 
outside the scope of our discussions but which is 
nevertheless not without interest: this was the very 
strong tradition of orthoepy (study of pronunciation) 
and spelling reform in English linguistic studies. 
Ever since Timothy Bright published the first shorthand 
in 1588, English and Scottish linguists had been 
concerned, indeed obsessed, with the inconsistencies 
in English spelling. David Abercrombie writes: "A 
very reasonable theory has been put forward that 
phonetics started in England owing to the striking 
discrepancies between the way English is spelt and the 
way it is spoken: a new speculative approach to 
problems of pronunciation was forced on us because of 
the inadequacy of the traditional approach, derived 
from the classical grammarians" (Studies in Phonetics 
and Lingui s tics , p. 61). There are three main reasons 
for the discrepancies between spelling and pronuncia
tion in English. One is the paucity of the Roman 
alphabet, which simply has not enough letters in it 
(because Latin had a very simple sound system and did 
not need any more); so we have to write compound 
symbols like sh and th and ng representing single 
sounds. (We did originally have symbols for the two 
sounds now written th , as in then and in thin , but the 
Norman scribes were too lazy to learn to use them.) 
The second is the far-reaching sound changes that took 
place in Middle Eng lish, around Chaucer's time (loss of 
final vowels, changes in vowel quality and so on), 
which radically altered the whole English sound system. 
The third was the introduction of Greek and Latin 
vocabulary on a large scale; these words brought into 
English a secondary sound system which had some very 
complicated alternations in it, like in the words 
telephone , telephony , telephonic--these words sound 
very different, but the differences are regular, and 
the spelling preserves their unity. So the spelling 
system had moved far from its original Old English 
simplicity; and there arose a tradition of reformed 
spelling, in which whole new alphabets were devised, 
often with very detailed phonetic analysis lying 
behind them. None of these systems or modifications 
was ever adopted; English adults are no more disposed 
than those of any other literate community to take a 
decision by which they would render themselves 
illiterate overnight. Nevertheless the thinking that 
lies behind these schemes is reflected in our attitude 
towards the existing orthography. We treat spelling 
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as an enemy, a monster to be placated; and we see the 
child who is just becoming literate as an innocent 
victim of its arbitrary tyranny. 

One consequence of all this has been that our 
school readers, or primers, have traditionally made 
little concession to the spoken language. See Spot 
run . Run , Spot , run !--this was the road to literacy. 
There was no feeling that the language used in learning 
to read need have any particular connection with 
speech, with the spoken language the children already 
had; in fact we often behaved as if they came into 
school with no previous language at all, so there was 
nothing there for the language of the primer to have a 
connection with. Furthermore, seeing that the spelling 
system of English was, according to the general opin
ion, so very difficult to master, then spelling 
considerations alone should determine the nature and 
sequence of the material presented for learning to read 
and write. The result of this was an artificial kind 
of "primer language" which made no real contact with 
the child's previous linguistic experience. 

Twentieth century linguists took Henry Sweet's 
dictum about living language very much to heart, and 
under the combined influence of British phonetics and 
American anthropological linguistics the spoken 
language came well to the fore. The changes that took 
place in foreign language teaching with the coming of 
the "direct method" in the 1910's were all part of a 
new concern with the spoken word. This found its 
strongest expression in structuralist linguistics, with 
some linguists arguing as if written language was not 
really language at all, although they always used 
written language to say so. In this they had been 
anticipated by the Scottish linguist James Burnet, Lord 
Monboddo, who wrote at the end of the eighteenth 
century that "language spoken may be said to be living 
language , compared with written language, which may be 
called the dead lette r, being altogether inanimate , and 
nothing more than the marks or signs of language" (The 
Ori g in an d Pro g r ess o f Language , 6 vols., Edinburgh, 
1773-1792: Vol. IV, p. 170, quoted in Abercrombie, op. 
cit., p. 37, n. 3). It is important that we should be 
able to look at this question dispassionately, and to 
recognize the different values that speech and writing 
have in our lives. 
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It took a long time for the interest in the spoken 
language to be reflected in the teaching of reading, 
largely I imagine because there was no widespread 
concern about illiteracy until some decades later. I 
suspect that in Britain at least it was mainly the 
education units of the armed services, in the two world 
wars, who were most alert to the real level of illiter
acy among the adult population: there were many 
recruits who could not read the small arms manuals. 
But this would be put down to poverty, ill health and a 
lack of opportunity for schooling, rather than to any 
failure in the teaching process. It was only from the 
late 1950's that educational failure became a public 
issue; and it was in this context that reading schemes 
came under criticism, for trying to teach the children 
a new language, under the guise of teaching them a new 
medium for representing the language they already had. 
In the terms of James Brittan's model, children were 
being expected to learn not only a new medium but also 
at the same time new functional codes, or registers, 
instead of first learning to write the form of language 
they already knew and then extending their linguistic 
resources, spoken and written, into new functional 
contexts. 

So the slogan became "write as you speak." First 
learn to read and write in language that is familiar; 
then go on to read and write--and also to listen and 
speak--in language that is new. I think most of us who 
have worked in developmental linguistics--the study of 
how children learn their first language--would happily 
assent to this. There is little doubt that some of the 
failure in reading and writing of which we are all so 
conscious nowadays has been due at least in part to 
children failing to make the conceptual leap which 
relates writing to speech, never coordinating the new 
behavior with an ability they already possess, the 
ability to speak and listen. The new experience never 
clicks into place alongside the old. 

In the 1960's, in London, I directed the Schools 
Council program that produced Breakthrough to Literacy , 
and there we tried to address ourselves to this 
problem by devising a scheme which had no preexisting 
input, no readymade language at all. There are no 
primers. Children build up their own reading material 
by constructing written discourse, first using the 
sentence-maker in which the words are readymade, and 
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subsequently using the word-maker so that they are also 
constructing the words. The teacher guides them step 
by step into the correct word order and spelling; but 
the language is the children's own. The Teacher's 
Manual, written by David Mackay together with his 
primary colleagues in the program, carefully sets out 
all the things a child cannot be expected to know in 
advance: what is a beginning and an ending (where does 
a line or page of writing "begin" and "end"?), how 
writing differs from drawing and so on . In selecting 
the words for the sentence-maker we used a small-scale 
word frequency count of children's language that had 
been carried out at the University of Birmingham. The 
recent work by the Mount Gravatt team, directed by 
Norman Hart and now taken over by Richard Walker, has 
taken this principle further, with extensive research 
into the spoken language of children aged 6, 8, and 10; 
the results of this survey, which covers the children's 
grammar as well as their vocabulary, are then built 
into a program which is more than a reading scheme and 
comes closer towards realizing the Br eakthr ough concep
tion of an integrated program for language in the 
primary school. 

To say that a child is helped if his earliest 
experience of written language is closely related to 
his speech is not to suggest, however, that all writing 
is speech written down, or that the injunction to 
"write as you speak" is a universal educational 
principle. The "write as you speak" concept is helpful 
as a bridging device for the initial stages, in which 
the child is grasping the principle of reading and 
writing and gaining familiarity with the process. As 
Abercrombie puts it, ". • writing is a medium for 
language in its own right, and though it is, in the 
last analysis, constructed on the basis of spoken 
language, the aim of writing is not, usually, to 
represent actual spoken utterances which have occurred" 
(op. cit., p. 36). Children seem perfectly well aware 
of this; once they have learned to write well enough to 
express themselves in writing, they see it as having 
different functions from speech and sense that what is 
written down is not exactly the same as what is said. 
No doubt many children have by that time already exper
ienced what Abercrombie, following Coleridge's 
distinction, calls "spoken prose"--for example, having 
had read aloud to them stories composed in writing. 
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Perhaps, also, it is just so difficult to write as y ou 
speak that it simply never occurs to them to try. 

If children have this awareness of the difference 
between spoken and written language, and especially if 
they have it as a result of their experience of the 
difference between conversation and spoken prose, 
having unconsciously taken in the fact that the two are 
distinct, then it should be possible to say what the 
differences are . It is not easy to find any general 
descriptions of the difference between speech and 
writing--partly because linguists have usually concen
trated their efforts on describing the linguistic 
system that lies behind both of them, and partly 
because until recently they have neglected the study of 
one fundamental aspect of language, that of discourse, 
or connected passages of lang uage in actual use, 
whether spoken or written, and this is where many of 
the differences lie. But I should like to suggest one 
or two general features in respect of which written 
language differs from spoken, features which seem to me 
to be particularly significant i n relation to reading 
and writing as ways of learning--to the part played by 
written language in extending and organizing our 
experience. 

Perhaps the most obvious feature that marks off 
written language is that it is not anchored in the 
here-and-now, not tied to the environment in which it 
is produced in the way that conversation is. Every 
language contains numerous words and expressions which 
signal this relationship of the text to the environment, 
elements that depend for their interpretation on 
knowing when and where the text was produced, and who 
it was produced by: things like I and you ; here and 
the r e ; yes t e r day , today and tomo rr ow; has do n e , i s 
going to do ; tag questions, speaker comments and so on. 
If there are such signals in a written text, they have 
to be resolvable within the text; a written text must 
create its own context in which its signals can be 
understood. So there has to be a point of reference 
for them (for example as dialogue embedded in a 
narrative); and if we don't find one, as often happens 
with children's writing, we consider the text to be 
faulty. 

So texts such as (1) and (2) clearly belong to the 
spoken language: 
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(1) I was going to say, did you take your food, 
or did you buy some on the way, or what? 

(2) Don't drop it, otherwise I'll have to pay 
for it. 
But we have paid for it. 
No we haven't. You only pay for the juice, 
not the glass. 
Why don't you pay for the glass? 
Well you give it back, you don't keep it. 
Then you shouldn't have to pay for the juice. 
Oh no, you have to pay for the juice. 
But there's no point in paying for the juice, 
'cause you drink it. 

(The second is a discussion between Nigel, aged 6, and 
his mother in a snack bar). On the other hand texts 
such as (3) and (4), which have no such deictic ele
ments, may just as well belong to the written language 
(and there are other indications that in fact they do): 

(3) Every other trip had emphasized reducing 
weight as much as possible 

(4) Its use unquestionably leads to safer and 
faster train running in the most adverse 
weather conditions. 

Not that these sentences are complete in themselves; 
they both contain items needing to be resolved from 
elsewhere (o t her, i ts). But the resolution is to be 
found in the preceding text: "trips other than the 
one I am recounting in this letter," 'the use of Auto
matic Train Control.' 

Differences of this kind, reflecting the nature 
and extent of the interdependence of language and 
situation, are predictable from the different functions 
of speech and writing and the different contexts in 
which they come into being. 

Because written language is less a product of the 
moment, writing systems tend to omit certain features 
of language that typically express this involvement 
with the context of situation. In Abercrombie's words, 
"The whole object of written language is to be free of 
any immediate context, whether personal or situational, 
and that is why it dispenses with systematic indication 
of intonation and rhythm, only giving the vaguest of 
hints in the form of question marks, commas, and so on" 
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(op. cit., p. 43). Let me give another example from 
earlier times. In 1775 another English linguist, 
Joshua Steel, published a book called An Essay towa r ds 
Establishing the Melody and Measure of Spee c h, to be 
Expressed and Perpetuated by Peculiar Symbols (it was 
reissued in 1779 with a rather shorter title, as 
Prosodia Rationalis ). Steele knew the famous 
Shakespearean actor David Garrick, and he used his 
"peculiar symbols" to give an accurate account of how 
Garrick recited the Hamlet soliloquy beginning To be 
or not to be . This is the most faithful record of any 
human voice that had ever been made before the inven
tion of the gramophone. 

Steele was well aware that the English writing 
system gives no indication of what he called the 
"melody and measure" of speech--in modern terminology, 
of intonation and rhy thm. He had a most remarkable 
insight into both of these, and had analyzed the 
intonational and rhy thmic patterns of the English of 
his day with great care and with a profound under
standing of the nature of spoken language. 

It is a fact that most writing systems leave out 
intonation and rhythm, no doubt for the reasons put 
forward by David Abercrombie. But this means, of 
course, that they take a lot of the personality out of 
language--they have no way of showing how different 
actors speak the same lines. Many of us are accustomed 
to making up this deficiency, in personal kinds of 
writing such as intimate letters or diary entries, by 
scattering our own peculiar s ymbols around the page-
underlinings, capitals, series of exclamation marks or 
anything else we can think of. If we want children to 
write expressively we should perhaps encourage them to 
do the same. But additionally, there are times when 
not only the interpersonal meanings but also the 
texture, the internal fabric of the text, is expressed 
by rhythm and intonation. Consider examples (5) and 
(6), which are both taken from books written for 
children, roughly 5-year-olds and 13-year-olds: 

(5) This was the first railway engine. Steam 
made it go. 

(6) A further complication was the 650-ton 
creeper cranes poised above the end of each 
825-ft arm; these had been used to lift from 
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lighters in the harbor the various steel 
sections as they were built into·the arch. 
It was the firm of Dorman Long that carried 
this amazing task to a successful conclusion. 

It is hard enough for a child to build focus 
(tonic prominence) into his reading. But he soon 
learns a simple principle: put it at the end. 
Writing doesn't show focus, so one proceeds on the 
assumption that the focus is the end unless there is 
some linguistic indication to the contrary. In (5) 
there is none; so the natural reading is "Steam made it 
GO . " This doesn't make sense; all that the writer need 
have done was to write it went by steam , which would 
then have been read as "It went by STEAM," a structure 
that would probably in any case be easier for a child 
to understand than the causative with inanimate agent. 
Now notice what happens in (6). Supposing the author 
had written The firm of Dorman Long carried this 
amazing task to a successful conclusion . It would now 
have been interpreted, and read, as "the firm of Dorman 
Long carried this amazing task to a successful 
CONCLUSION." But the author wanted the focus on 
Dorman Long ; so he used a structure which forces you to 
say it that way . In similar fashion the author of (5) 
could have written It was steam that made it go , which 
would have located the focus on steam ("it was STEAM 
that made it go"), while retaining the causative 
structure that he preferred. 

A further interesting contrast is illustrated in 
(7) and (8). In recounting a cycling holiday to a 
friend, the speaker said: 

(7) And as it turned out it worked really well, 
because nine people can carry a lot of 
things. 

The last part of this was spoken as follows: 

/ / 4 ~because / nine/ PEOPLE can/ carry a// 1 
lot of/ THINGS// 

(Tone 1 is falling, tone 4 is falling-rising.) But 
when the same person wrote a letter about the same 
holiday , then in order to get the focus on nine people 
he switched it to the end: 
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(8) I had no idea how easily great amounts of 
food and extras can be carried by nine 
people. 

This is a very good instance of what is the 
typical function of the passive in English: to 
distribute the balance of information the way the 
speaker wants it to go. I am not suggesting, of 
course, that these things are done consciously; on the 
contrary, to know a language means to control its 
resources at a level below that of conscious awareness. 
(It is the linguist whose unpopular task it is to 
bring them to consciousness.) 

These variants are not, of course, unique to 
written language; all occur a great deal in speech, 
especially informal spontaneous speech, because they 
interact with the rhythmic and intonational patterns 
and in so doing reinforce and add further subtleties to 
the rhetorical structure of the discourse. What the 
writer does is to use them as structural signals to 
indicate how the text is to be read . Here is one more 
example of a spoken text showing how the varied intona
tion and rhythm gives a dynamic meaning to the 
discourse as it unfolds, with each part building on 
what has gone before. Nigel at age 7 is talking to his 
father: 

(9) How come you can see the sun in the day and 
the stars in the NIGHT? 
The STARS are there all the TIME. You can't 
SEE them in the --
(interrupting) I mean I thought the SUN was 
a star, so IT should be at NIGHT. 
RIGHT. But the SUN is a SPECIAL star. It's 
the SUN that MAKES it day; and it makes it 
so BRIGHT you can't SEE the stars. 
Which is the BIGGEST star? Which is the 
NEAREST star? 
The SUN is the NEAREST. 
HEY -- guess what they said in the PLANETAR
IUM? -- that SIRIUS was the nearest star to 
us! 

My third heading is lexical density. Here is a 
typical sentence from a written text: 
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(10) In bridging river valleys, the early 
engineers built many notable masonry 
viaducts of numerous arches. 

Notice how the content is packed into that single 
sentence. We have to take in all the following facts: 
that there are valleys, with rivers in them; you can 
put a bridge across them; engineers often did this in 
the early days; they did it by building viaducts; the 
viaducts are very famous; they are made of masonry; and 
they have lots of arches in them. At least nine 
distinct and quite substantial pieces of information 
are squashed into that one sentence. 

In order to read it aloud, you have to break it up 
into a number of separate tone groups, something like 
the following: 

//Ain /bridging/ river/ VALLEYS //Athe 
/early/ ENGINEERS// built/ many/ notable/ 
masonry/ VIADUCTS //Aof /numerous/ ARCHES// 

This is the same technique that radio announcers use to 
cope with the news bulletins they are given to read, 
for example: 

// A the/ prime/ MINISTER has ac//cepted an 
/INVI/TATION to// visit/ LONDON for pre//liminary 
/ TALKS on the Aust//ralian PRO/POSALS for// 
inter/national CON/TROL of the pro//duction and 
/ marketing of/ BEAN CURD// 

This very high lexical density is characteristic 
of written language. What this means is that there are 
a large number of lexical items, content words, often 
including quite difficult words, of fairly low 
frequency, packed closely together; and typically, 
packed into what is a rather simple grammatical 
structure. Spoken language has a lower lexical density 
than written language; and among the different kinds of 
spoken language, "language-in-action"--language which 
forms an integral part of some ongoing activity, like a 
sport, or a task with constantly changing conditions, 
where the talk is a necessary element in the process, 
determining who does what, what happens next and so on 
--has the lowest lexical density of all. An example of 
this kind of language would be (11): 
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"Write as you speak" is really difficult-thoughts change ... 
(11) O.K. Now put it over there by the board, 

just where you're standing. 
Here? 
Right. Now hold it there. 
I think it might be a bit too high. 
No, it's all right. But you've got to make 
sure it doesn't slip. Er--have you got a 
peg? Well put a peg in there, just a little 
way to the right, will you, and that'll hold 
it in place. Right. That'll do the trick. 

But there is a corollary to this. Contrary to 
what many people think, spoken language is on the whole 
more complex than written language in its grammar; and 
informal spontaneous conversation, especially sustained 
and rather rapid conversation, is the most grammati
cally complex of all. The more unselfconscious the 
language, the more complex it is liable to become. 
Here are some examples from tape-recorded conversa
tions. Rendering them into print, of course, destroys 
their characteristic of being spoken language, and one 
cannot reproduce their spontaneity in reading them 
aloud. But it is possible to imagine something of how 
they sounded. To give a developmental flavor, I have 
arranged them in order corresponding to the ages of the 
speakers--but backwards: (12) is a girl in her 
twenties, (13) are male students around twenty, (14) is 
a sixteen-year-old girl, (15) are three nine-year-old 
girls, (16) through (18) are Nigel at ages 6, 4, and 2. 

(12) This does bring up the point that was one 
of the things I was interested in last 
night, and that was this question of the 
word "conversation." In fact we use this 
word "conversation" to cover many types of 
activity--it's very interesting because it 
fairly soon is established when you're 
meeting with somebody what kind of conversa
tion you're having: for example you may 
know and tune in pretty quickly to the fact 
that you're there as the support, perhaps, 
in the listening capacity--that you're 
there in fact to help the other person sort 
their ideas; and therefore your remarks in 
that particular type of conversation are 
aimed at drawing out the other person, at in 
some way assisting them by reflecting them 
to draw their ideas out; and you may tune in 
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... as conversations happen, leaving grammar far behind. 
to this, or you may be given this role and 
refuse it--refuse to accept it, which may 
again alter the nature of your conversation. 

(13) And you get a penalty for that, do you, the 
other side? 
Depending on whether it's kicking or passing 
forward, no; it's a scrum. If you kick it 
forward, and somebody else picks it up, that 
will be a penalty. 
And if not, if the other side picks--
If the other side picks it up that's all 
right; but the trouble is, this is in fact 
tactics again, because you don't want to 
put the ball into the hands of the other 
side if you can avoid it because it's the 
side that has possession, as in most games 
of course, is at an advantage. 

(14) . . . you basically the same thing, but it 
is a bit more involved through all the years 
you stay at school; like, from kindergarten 
to sixth form you do basically all the same 
work in maths, and in English you do a bit 
more, but, like, unless you want to be an 
English teacher you don't need verbs and 
that. 

(15) Well if it's just--if you don't know what it 
is I think you ought to call it "it," 
because you don't know whether you're 
calling it a boy or a girl, and if it gets 
on and if you start calling it "she" then 
you find out that it's a boy you can't stop 
yourself, 'cause you've got so used to 
calling it "she." 
Um -- Mrs. Symmonds says that if -- if some 
neighbor has a new baby next door and you 
don't know whether it's a he or a she, if 
you referred to it as "it" well then the 
neighbor will be very offended. 
Well if it's in your family I think you 
should call it either "he" or "she," or 
else the poor thing when it grows up won't 
know what it is. 

(16) When we ride on a train in the railway 
museum it's an old-fashioned train but we 
call it a new-fashioned train though it's 
old-fashioned because it's newer than the 
trains that have only got one. 
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One what? 
One driving wheel. But when we ride on a 
Deltic not in a museum we call it an old
fashioned train. 

(17) Isn't it funny? if something liquid is 
inside another thing liquid and you've got 
it too much in then it makes the other thing 
go up. 
Isn't it funny? if something is big it can 
land on something big but if something is 
small it can land on something big and small. 

(18) Want Daddy to go away into the other room 
and look at the old American steam train 
book and find the train that has fallen off 
the bridge and say "poor train!". 
Shall Mummy tell you the river in Providence 
again in which there were lots and lots of 
tiny fishes and they were dead? 

These examples show something of the richness of 
the grammar of natural speech. Even with the very 
young it is already beginning to be apparent; with 
adults the sentence structure of spontaneous conversa
tion can reach a remarkable degree of complexity, such 
as is rarely attained in writing and indeed is diffi
cult to follow when written down. At first sight this 
seems surprising, since we are accustomed to thinking 
of written language as having the more complex syntax 
of the two. But it is not really surprising when one 
takes into account the nature of the two media. 
Writing is a deliberate and, even with modern technol
ogy, a relatively slow process; the text is created as 
an object, and is perceived by the reader as an object 
--it exists. Spoken text does not exist; it happens. 
The text is created, and is perceived by the listener, 
as a process. Its reference points are constantly 
shifting; the speaker keeps on going, and the listener 
cannot pause and hold up the text for contemplation--he 
is carried along with it, tracking the process as it 
happens. The reader, of course, also has to keep 
moving; but in this case it is he and not the writer 
who determines the pace. So, while speech and writing 
can both be very complex, the complexities tend to be 
of different kinds. The complexity of speech is 
choreographic--an intricacy of movement. That of 
writing is crystalline--a denseness of matter. In 
linguistic terms, spoken language is characterized by 
complex sentence structures with low lexical density 
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(more clauses, but fewer high content words per 
clause); written language by simple sentence structures 
with high lexical density (more high content words per 
clause, but fewer clauses). We could express this even 
more briefly, though at the cost of distorting it 
somewhat, by saying that speech has complex sentences 
with simple words, while writing has complex words in 
simple sentences. 

In real life it is hard to find a pair of texts 
which match in all respects except that one is written 
and the other spoken. The texts from which (7) and (8) 
above were taken came fairly close to this, if taken as 
wholes; but they would be too long to consider here. 
So I have made up two short texts, both accounts of the 
same experience (waiting to be interviewed), one in 
written language (19) and the other in spoken language 
(20): 

(19) Before the interview there is a lengthy 
period of delay, and uniformed officials 
stride purposefully to and fro. Unknown to 
the candidate, the delay is deliberately 
contrived. This enables prospective 
employers to observe the candidate's 
behavior under conditions of stress and 
loss of self-confidence. 

(20) And what you don't realize, because you 
don't get told about it, is that all this 
time you're hanging about waiting to be 
interviewed while people wearing fancy 
clothes stride up and down looking as if 
they have serious business to attend to, 
you're actually being kept waiting on 
purpose so that the people you're going to 
work for can watch you without your knowing 
it, to see how you react when you're put in 
a position where you're likely to feel tense 
or uncertain of yourself. 

The difference, it should be said very clearly, is 
one of degree; I am far from wishing to suggest that 
spoken and written language are separate, discrete 
phenomena. They are both manifestations of the same 
underlying system. We all know speakers, and writers, 
who manage to achieve both kinds of complexity at 
once! What I have been illustrating are general 
tendencies; and I have chosen examples which display 
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rather clearly the differences I have been discussing. 
Most texts lie some way in between. Nevertheless the 
tendencies are very real ones, and if we are presented 
with any typical passage of discourse we can usually 
tell in which medium it was originally produced. 

Of course the distinction we are looking at is not 
simply one of written versus spoken. The features I 
have described relate closely to the degree of spontan
eity of the text; I am using "spoken language" in the 
sense of the "most spoken" kind, natural free conver
sation that is unselfconscious and unmonitored--the 
speaker is not listening to himself as he goes along. 
A great deal of spoken language is far from spontaneous; 
it is "spoken prose," in which the speaker is either 
reading aloud from a written text or at least 
consciously constructing and attending to his own 
speech. And there are kinds of written language that 
are more like speech. Some people can actually 
compose simulated conversation, but this is rare: most 
attempts turn out to be simply written discourse inter
spersed with expressions such as you know and like to 
give it credence. Dramatic dialogue is very far from 
spontaneous speech--fortunately, or most theatrical 
entertainment would be extremely boring. Texts such as 
tourist guides and written sets of instructions often 
resemble speech in having deictic elements that relate 
them to the situation in which they are functioning; 
but in other respects they are not like speech at all. 

The difference between speech and writing is 
actually an instance of a more general phenomenon of 
variation in language, that of register. Language 
varies according to its use, according to the functions 
it is made to serve; and there are many other variables 
--rhetorical mode, degree of "openness" or unpredict
ability, level of technicality, conventionality and so 
on. Much of secondary education consists in becoming 
sensitive to this kind of register variation and 
learning to control it--this was the main thrust of the 
second set of materials put out by the Schools Council 
project I referred to earlier, namely Language in Use . 
There is alway s a danger in the educational context of 
downgrading this kind of variation to the level of good 
manners, of knowing how to behave appropriately in 
particular social situations; but it is really not like 
that at all. We are not talking about some ideal norm 
that the adolescent has to learn to conform to; we are 
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interpreting what actually happens in rea~ life, 
whenever pe ople speak and listen or read and write. 
The language they use varies according to what they are 
doing with it. Some of this variation, it is true, is 
merely conventional, such as the rule that we write ~s 
not , do not , I have , he will whereas we say isn ' t , 
don ' t , I ' ve , he ' ll ; this is just linguistic table 
manners. But most of it is not. Most of the variation 
is motivated: there is some good reason why the 
language associated with a particular function should 
have the special properties that it has. 

But while there is a great variety in the demands 
that are made on language in the secondary school, and 
in fact already in upper primary, in the earlier stages 
of education it is the written language/spoken language 
distinction that is the critical one. A child who is 
learning to read and write already knows language in 
its spoken form; but he does not know he knows it--as 
Asher Cashdan expressed it in his paper, "children use 
complex language quite early on, but they are not aware 
o f the parameters of the language they are using." 
They have just put in three or four years of hard work 
learning to talk and listen; they have internalized the 
s y stem, and now they are being required to bring it up 
to the level of consciousness again. They have to 
think about the processes of production and reception 
while at the same time still operating with it as 
living language, getting meaning from it and putting 
meaning into it. This is quite a considerable achieve
ment. 

It is in this context that we can see the value of 
the notion "write as you speak." As I have stressed 
all along, it is not to be taken literally. Writing is 
not, and cannot be, an exact copy of speech. Children 
have to move towards specifically written modes of 
discourse, learning them as they go along. This is why 
we teach reading and writing when we do: from reasons 
not so much of psychological maturation as of social 
maturation--they need to use language, both in and out 
o f school, in functions which require the written 
medium. The principle is a familiar one: relate what 
the child is learning to his own previous experience. 
We repeat this slogan all the time, but we often forget 
that, in the case of learning to read and write, it 
means above all relating it to his previous LINGUISTIC 
experience. This is the real significance of the 
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"write as you speak" injunction. The modes of expres
sion, and the styles of meaning, or "semantic styles" 
as they are called, that go with written language are 
bound to be different; but there is no reason why the 
written language that a child first encounters should 
not be such as to make sense to him in terms of what he 
knows of lanugage already. In this connection it is 
worth repeating the point made by John Elkins in his 
paper: "Children are brought up on a diet of narra
tive--can't we vary the functions they meet in the 
written mode?" I always appreciate classrooms which 
are surrounded by written texts of heterogeneous kinds: 
road signs, labels from toys and food packages, 
cartoons, maps, advertisements, newspaper cuttings--all 
the things which give an idea of the diversity of what 
we use writing for. 

It is useful to be reminded, as we have been, that 
there is much we still do not know about learning to 
read and write. We need to be aware of our limita
tions. At the same time, those who are now charged 
with responsibilities in this area know more about it 
than their parents and grandparents did. The same 
point could be made about theoretical and applied 
linguistics. There is a great deal we do not know 
about language and language development. But we are 
finding out more all the time, including some things 
that have not yet begun to be reflected in educational 
theory and practice. So we should be wary of demands 
for going "back to" things, suggestive of some glorius 
golden age gone by. Personally I do not believe in 
golden ages in the past--nor, I see, does the 
Queensland Institute for Educational Research in its 
recent report on literacy. I do not believe in utopias 
round the corner either. But if we can coordinate our 
efforts in the whole field of language education, in 
its three aspects of learning language, learning 
through language and learning about language, recog
nizing that while there are a number of specific educa
tional tasks to be done there is also much that is 
common to all, I see no reason why we should not 
continue to move forward--which is really the only 
direction that is worthwhile going. 

92 



Problem-solving Behavior 
In Early Childhood 

Doyle Nelson 

Problem solving, a major goal of instruction at all 
levels, seems especially suited to mathematics. 
Problem-solving processes are learned and developed 
from actual experiences. Telling someone "how" to 
solve a problem is of limited value. Only through 
successful experiences can students establish confi
dence and the ability to solve problems. 

Young children often use mathematics to solve real 
world problems even though their number skills may be 
very limited. Actual encounters with a variety of 
problem-solving situations is essential. These early 
experiences allow children to sharpen such problem
solving processes as understanding the problem, 
planning a solution, carrying out the plan and checking 
the result. As these rudiments become established, 
they can be refined and expanded in the years ahead. 

Much research is needed to tell us more about how 
children solve problems. This would help us understand 
the processes young children use and allow teachers to 
use these processes and to build from them. 

Doyle Nelson, Professor of Elementary Education, Uni
versity of Alberta, has spent much of his distinguished 
career talking and working with young children--and 
reporting his observations. Readers of this paper will 
encounter valuable insights and speculations of rele
vance for classroom practice about the problem-solving 
strategies of young children. They also will encounter 
a promising methodology for research in problem solving 

*The research for this report was sponsored by the 
Canadian Research Council through the University of 
Alberta. 
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that warrants further application and refinement. But 
above all, they will be stimulated to repeatedly ask 
the most simple yet the most profound question that can 
advance our knowledge about problem-solving behavior: 
Why? 

- Robert Reys and 
Charles Snethen 

OVERVIEW 

The problem-solving behavior of children aged 
three to nine years is the domain of the study to be 
discussed here. Within that domain the following 
research tasks served as areas of focus. First, it was 
necessary to identify, select and refine criteria for 
specifying and constructing mathematical problems which 
could be used effectively to study the problem-solving 
behavior of such children. Once the criteria had been 
established, problem situations were selected and 
constructed. Then children were engaged, under care
fully controlled clinical conditions, in interacting 
with the problem situations. Behaviors manifested by 
the children as they were thus engaged were observed, 
recorded, coded and categorized. Finally, the develop
ment of problem-solving behavior over the age range was 
traced. 

To make the research tasks more specific, a number 
of constraints were imposed upon the domain. The first 
was on the content. Each problem situation had a 
definite mathematical interpretation or was the embodi
ment of some basic mathematical idea. In that sense 
each was content specific. The second constraint 
concerned the mode of interaction. Most other research 
in mathematical problem solving had occurred at a 
highly verbal level--the problem situations being 
presented verbally and the solution expressed symbol
ically. In this research it was required that solu
tions always be expressible in terms of physical manipu
lation or movement. Thus, each problem situation 
needed to be a concrete embodiment of some mathematical 
idea and the solution amenable to expression through 
the manipulation of various components of the embodi
ment. Such manipulative behaviors were the prime focus. 
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above all, they will be stimulated to repeatedly ask 
the most simple yet the most profound question that can 
advance our knowledge about problem-solving behavior: 
Why? 
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OVERVIEW 

The problem-solving behavior of children aged 
three to nine years is the domain of the study to be 
discussed here. Within that domain the following 
research tasks served as areas of focus. First, it was 
necessary to identify, select and refine criteria for 
specifying and constructing mathematical problems which 
could be used effectively to study the problem-solving 
behavior of such children. Once the criteria had been 
established, problem situations were selected and 
constructed. Then children were engaged, under care
fully controlled clinical conditions, in interacting 
with the problem situations. Behaviors manifested by 
the children as they were thus engaged were observed, 
recorded, coded and categorized. Finally, the develop
ment of problem-solving behavior over the age range was 
traced. 

To make the research tasks more specific, a number 
of constraints were imposed upon the domain. The first 
was on the content. Each problem situation had a 
definite mathematical interpretation or was the embodi
ment of some basic mathematical idea. In that sense 
each was content specific. The second constraint 
concerned the mode of interaction. Most other research 
in mathematical problem solving had occurred at a 
highly verbal level--the problem situations being 
presented verbally and the solution expressed symbol
ically. In this research it was required that solu
tions always be expressible in terms of physical manipu
lation or movement. Thus, each problem situation 
needed to be a concrete embodiment of some mathematical 
idea and the solution amenable to expression through 
the manipulation of various components of the embodi
ment. Such manipulative behaviors were the prime focus. 
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It was not the purpose to explain thinking or necessar
ily to explain the processes involved in problem 
solving. This level of interpretation placed a third 
constraint on the research. The modest aim forced 
complete attention on the spontaneous manipulative and 
verbal responses of the children as they solved the 
problems. A final constraint was in the age range of 
the children to be studied. In Piagetian terms 
children in the range three to nine years would be 
either in the pre-operational or concrete operational 
stage of development. If effective communication were 
to be established and maintained over the age range the 
concrete embodiment constraint mentioned above was 
essential. 

The establishment of a set of criteria on which to 
base the development of problem situations to meet the 
requirements was accomplished over a period of years 
and a workable set was reported in the Thirty - seventh 
Yearbook of the National Council of Teache rs of Mathe 
matics (Nelson & Kirkpatrick, 1975; Nelson & Sawada, 
1975). The set of criteria is given below. 

1. The problem should be of significance mathemat
ically. It is the potential of the situation as a 
vehicle for the development of mathematical ideas 
that we choose a particular problem situation or 
family of situations above all others. 

2. The situation in which the problem occurs should 
involve real objects or obvious simulations of real 
objects. The main consideration here is that it be 
comprehensible to children and easily related to 
their world of reality. 

3. The problem situation should capture the interest 
of the child either because of the nature of the 
materials, the situation itself, the transformations 
children can impose on the materials, or because of 
some combination of these factors. Observations 
will readily establish whether this criterion is 
met or not. It is not always clear from observa
tion, however, which factor or combination of 
factors is generating interest in the child. 

4. The problem should require children to make moves 
or transformations or modifications with or in the 
materials. It is difficult to overemphasize the 
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role of action in early childhood learning. Most 
of the mathematical models we are interested in at 
this level are what might be called "action 
models." 

5. Wherever possible, problems should be chosen which 
offer opportunities for different levels of 
solution. If children can move immediately from 
the problem situation to an expression of its 
mathematical structure it is not a problem. 

6. Whatever situation is chosen as the particular 
vehicle for the problems, it should be possible to 
create other situations which have the same 
mathematical structure. Another way of saying this 
is that the same problem should have many physical 
embodiments. It may not be possible for children 
to generalize a solution to a certain kind of 
problem until the problem has come up in a variety 
of situations. 

7. Finally, children should be convinced they can 
solve the problem and should know when they have a 
solution for it. If children are somehow required 
to react with or transform materials used in 
problem situations it is usually easy to determine 
whether the problem meets the criterion or not. 

Using the seven criteria as the basis, a group of 
six problem-solving situations involving different 
mathematical ideas were selected from a number which 
had been designed. For each of these six problem situ
ations a second concrete and equivalent embodiment was 
constructed. The basic problem situations, but not 
their equivalents, are described by Nelson and Sawada 
(1975). 

These 12 problem situations were presented to 15 
children at each age level, three to eight, according 
to a pre-arranged schedule. Each child in this sample 
of 90 children was presented with six problem situa
tions; four of these were different and two were the 
equivalents of two of the first four. A year later, as 
many children as were available were brought back and 
asked to do six more problems. There were 74 children 
in this second group. The particular problem situations 
which the children were presented with in both the 
cross-sectional and the longitudinal sampling were 
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established by the sampling schedule mentioned above. 
In both the cross-sectional and longitudinal sampling, 
children were seated, one at a time, at a low table 
with an interviewer to their right. The interviewer 
presented the problems one after another at one sitting 
which lasted from 20 minutes to a little over an hour. 
Children's manipulative and verbal behaviors were 
recorded on one-half inch video tape. Two black and 
white cameras and a device to provide a split image 
were used in order that two views of children, if 
desired, could be recorded at once. All cross
sectional data were recorded on 54 one-hour tapes, the 
longitudinal data on 45 one-hour tapes. 

In the cross-sectional sampling each problem 
situation was presented to 10 children at each age 
level. Five children at each level did the equivalent 
problems. The taped section for each child engaged in 
a particular problem was separated out and analyzed. 
There were 60 taped sections for each problem and 30 
for each equivalent for the cross-sectional aspect. 
These 60 taped sections were analyzed as a unit. 
Complete reports of such analyses are available for 8 
of the 12 problems (Little, 1976; Bourgeois, 1976; 
Fenrich, 1978). Summaries are also reported for four 
of the problems in Nelson and Kieren (1977) and 
Bourgeois and Nelson (1977). Other analyses are in 
various stages of preparation. 

No pre-conceived system for coding the taped data 
to written form was established. It was required that 
the form of the code would be determined solely by 
viewing the tapes. A unique code had to be developed 
for each separate problem and samples of the codes are 
provided by Bourgeois (1976). Little (1976) and 
Fenrich (1978). Transferring behavioral data from tape 
to written form proved to be an arduous task. 

Once the data were coded, behaviors were described 
and categorized using only the information from the 
tapes. A sample of the findings from such an analysis 
can be found in the papers by Bourgeois and Nelson 
(1977) and Nelson and Kieren (1977). 
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FORMULATING THE RESEARCH QUESTION 

Unlike most reported research there was no attempt 
to formulate hypotheses which could then b~ tested 
through familiar statistical procedures. The primary 
aim was to determine how young children (ages three to 
nine) would behave or respond when faced with specific 
mathematical problems centering around or embodied in 
specific apparatus. 

The physical situations were constructed in such a 
way that it was always possible to do the related 
problem tasks by manipulating the elements of the 
situation. This did not, of course, prevent any child 
from giving a more sophisticated or, at least, a more 
symbolic solution. Indeed, the problems were in the 
main so constructed that a range of solutions from 
highly manipulative to purely symbolic was possible. 
As subsequent data were gathered, it became increas
ingly apparent that the presence of the apparatus and 
the nature of the questions directed to the child 
tended to encourage a manipulative rather than a 
symbolic response. 

To err in the direction of manipulation was 
considered to be more desirable than to err in the 
other. Previous work had suggested that even three
year olds had considerable control over many mathemat
ical processes which they could express through their 
manipulations but not at all in any symbolic form. 
Decreasing the probability of a manipulative response 
rather than a verbal or more symbolic one increased the 
probability that the younger children would respond if 
they had any knowledge or understanding of the under
lying mathematical process or idea. It was assumed 
that older children who could respond in a more 
symbolic form, would do so. Actual recorded responses 
of the children cast considerable doubt on the validity 
of this assumption. Older children who were capable of 
making a symbolic response as often as not gave a 
manipulative response and would produce a symbolic one 
only when urged to do so or they would give both. 

One of the most difficult aspects at this stage 
was to formulate the set of criteria which would serve 
as guidelines for the construction of the problem 
situations and for the formulation of the associated 
problem tasks. The set of seven criteria outlined in 
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the overview were developed out of a study of the 
literature and many hours of careful clinical work with 
children. Still, at this stage, the criteria are very 
crude and though they do provide guidance for construc
ting physical apparatus and associated problem tasks 
they need further refinement. It is clear that some 
problems constructed are "better" than others in that 
some conform more closely to the guidelines than others. 
Unfortunately the problems that seem to be better when 
measured against the guidelines do not produce problem
solving behaviors on the part of children distinguish
able in quality from problems which do not so measure 
up. 

This is certainly not the first attempt anyone has 
ever made to define what a problem is or to provide 
criteria for producing suitable problems. These 
attempts for the most part have had only limited 
success and application. The attempt here is no excep
tion. However, crude as these guidelines are, they do 
help in formulating the associated problem tasks. 

With the guidelines thus established it was 
possible to ask an appropriate research question. In 
this case it was: 

What is the nature and development of problem solving 
behavior of young children while solving problems 
constructed in accordance with the guidelines? 

I hasten to point out that the reader should not 
get the impression that the important research question 
arose after the guidelines were developed. In fact the 
question had occurred in a number of different forms 
long before, but always in connection with specific 
clinical encounters with children. These encounters 
gave every hope that one could tap the considerable 
mathematical understanding and problem-solving ability 
of very young children if one only had a better method. 
Previous attempts had failed because the means adopted 
always required the child to a greater or lesser 
extent, to produce some kind of written or symbolic 
response. The symbol system of young children is just 
not well enough established or extensive enough to 
permit them to make adequate responses in this form. 
Analyses of any such responses could only lead to grave 
distortions. Development of the guidelines was an 
attempt to express more precisely what kind of 
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situations and what form of responses would be more 
appropriate for very young children. Any reservations 
expressed here about the application of the guidelines 
should be taken to indicate that there is still more . 
work to be done in this area. 

DESIGN AND IMPLEMENTATION 

Informal clinical work with children over several 
years had established the basic form of some of the 
problems used. For the most part though, the problems 
were designed in their original form specifically to 
provide information on the research question posed in 
the previous section. 

The problem which was called Cargo Groups 
(Bourgeois & Nelson, 1977) is an example of one which 

was developed and refined over a period of years. In 
one of its early versions it consisted of a ticket 
board base with a blue construction paper cutout 
running across to represent a river. The ferry boat 
was a ticket board cutout and the "cargo" was made up 
of a number of cutout blocks two centimeters on a side. 
The protocols used to present the situation to the 
child and to describe the problem tasks also had under
gone a number of refinements. The equivalent situation 
which came to be known as Animal Groups (Bourgeois & 

Nelson, 1977) was designed specifically for this study. 

The method used in creating the majority of the 
problems can best be described by following through the 
process for a specific problem. The example used will 
be what came to be known as Fold-Out Shapes. For a 
description of the apparatus see Nelson and Kieren 
(1977). To specify the mathematical idea or process 
involved for all of the problems, a team made up of 
the research director, an associate and four graduate 
students shut themselves in a classroom for a pre
determined period usually on the order of two or three 
hours for three or four days a week. 

Mathematical content considered appropriate for 
young children was outlined on a blackboard and appro
priate related problem situations suggested for each. 
Application of the guidelines in developing problem 
situations and tasks was a fundamental requirement. 
Outlining content proved not too controversial or 
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difficult a task but it took some time for all members 
of the team to learn how to apply the criteria speci
fied in the guidelines. Since the Cargo Groups appar
atus was already available it served as a good model 
for the application of guidelines and was referred to 
often in the early stages. 

Several geometry topics were outlined under mathe
matical content and one concerned the construction of 
three-dimensional solids from two-dimensional elements. 
In order for children to see the relationship of the 
elements to each other, and how they came together to 
form a network which could then be folded to make a 
three-dimensional shape, it was necessary that the 
elements be easily attached to each other and as easily 
taken apart. With the cube, for example, there were 
six squares and it should be easy for children to see 
them as individual pieces but it should also be easy 
for them to assemble them together to form the cube. 
At the same time, it should be just as easy for them to 
go the other way. There are several commercial sets 
which have elements that can be put together to form 
three dimensional shapes but one design problem is that 
they cannot be easily assembled and disassembled. 

There is a Technical Services branch at the Uni
versity of Alberta which normally deals with design 
problems such as this so the first step was to approach 
them. Their initial suggestion was to use Plexiglas 
elements and imbed magnets at intervals along the 
sides. This would certainly meet the requirements of 
easy assembly and disassembly but the resulting appar
atus would likely be too bulky for a three-year-old to 
handle. 

To try to resolve this difficulty, the group went 
back again to the closed classroom and, as it happened, 
in one session resolved it. In discussing possible 
means of joining elements someone mentioned the 
material Velcro. It is a cloth zipper whose most 
familiar use in this part of the country is to close 
pockets on winter clothes. One side of the zipper 
consists of a mass of small loops woven into tape, the 
other consists of a mass of tiny hooks also woven into 
tape. When the two sides are brought into contact, the 
hooks engage the loops and make a positive join. A 
slight tug will separate the two sides. The ideal 
material for our purpose! 
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A four-foot by eight-foot sheet of one-eighth 
inch Plexiglas was purchased along with several widths 
and colors of Velcro. Six ten-centimeter squares were 
cut from the Plexiglas and alternate sides of Velcro 
contact cemented to the edges of the squares. A 
similar procedure was used for triangles and pentagons 
using the constant ten-centimeter dimension. (The 
reader is left with the problem of how to attach Velcro 
to elements with an odd number of sides.) With six 
squares, 20 triangles and 12 pentagons it is possible 
to construct all the Platonic solids and by combining 
the various elements in different ways a number of 
other solids as well. 

There are a few additional design problems which 
had to be solved even after the prototypes had been 
constructed. A saw was used first to cut the Plexiglas 
but a cutter can be obtained which scribes the plastic 
as a glass cutter scribes glass. The plastic breaks 
into straight neat lines as glass would. Using ordi
nary contact cement was found not to be suitable for 
attaching the Velcro to the plastic. After trying a 
number of glues and cements without success it was 
found that there is a premium grade contact cement 
available and that Velcro glued to Plexiglas with that 
cement is there to stay. Various widths of Velcro were 
tried but it was found that three-quarter inch Velcro 
on the one-eighth inch Plexiglas served best. 

The reader may think that design problems such as 
the ones described are not the province of research 
workers in mathematics education and should be referred 
to design experts for solution. There are no doubt 
very creative people available to do this if they can 
be found. Finding them is certainly not easy. In 
addition, research workers must be prepared to pay 
high rates for such services and budgets are, more 
often than not, too tight to provide the necessary 
funds. Conveying the notion of precisely what is 
needed to even highly qualified designers is often 
difficult and creates further difficulties. We were 
fortunate enough to find a carpenter who could 
translate our specifications, descriptions and crude 
drawings into highly attractive and creative apparatus. 
His skills were precisely what we needed. 
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Written protocols for presenting apparatus and for 
outlining the associated problem tasks were developed 
through extensive work with young children in the 
laboratory and in schools. In the early stages it was 
estimated that children might be able to deal with 
about eight different problem situations in one 
sitting. It turned out, however, that the session for 
some became over-long and the number of problems per 
sitting was reduced to six. In developing the 
protocols and later in the actual research situation 
the child would sit at a low table in the laboratory 
beside an interviewer and the problems would be 
presented one after the other. 

The laboratory set-up and procedures were refined 
through a large number of pilot runs. Clinical 
procedures proved interesting to children and to their 
parents with the result that at this stage there were 
more volunteers than could be used. At the outset a 
decision was made to record children's responses on 
video tape and to use these tapes as the sole basis for 
subsequent analysis. A number of people on the 
research team had had considerable experience with 
recording behavior on tape and film and gave indispens
able advice at this stage. It was apparent that color 
in some cases influenced the way children responded but 
since color facilities were not available a compromise 
had to be made. Children's responses were recorded on 
black and white video tape and key sequences filmed on 
8 mm color film. We were never able to overcome the 
difficulty of co-ordinating the tape and filmed 
sequences so had to abandon the use of color film 
entirely. 

With the assistance of competent technical 
personnel two video cameras were trained on the table 
at which children worked, one giving a close-up view 
of the action and the other a wider angle view. There 
was a split-image capability so that images from both 
cameras would be recorded at once. Technicians were 
trained to operate the cameras and to catalogue the 
recorded data. Two members of the research team did 
all the interviewing. 

Aside from inevitable technical breakdowns (which 
in our case were few indeed) there were no difficulties 
at all with taping. Every part of the procedure had 
been carefully systematized through hours of work with 
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children before the actual research data were collected . 
It was also a considerable and time-consuming task to 
systematize the protocols used to present the problems 
and problem tasks to children. Unfortunately in the 
cross-sectional data a rather serious procedural error 
was introduced. The reader will probably have already 
noted that there was a fear on our part that some 
information would be lost through children not 
responding either through unfamiliarity with the 
apparatus, uneasiness with the situation, or for some 
other reason. It was decided that when a child would 
not respond, the interviewers at their discretion, 
could make minor changes in the protocol. Early in the 
collection of the cross-sectional data it became clear 
that our fears were unfounded. Very few children 
failed to respond but deviations from protocol occurred 
for those who did not at first respond. We did not 
want to tighten up the protocols at this stage and 
didn't have the resources or time to start over. 
Subsequent analysis of the data proved to be difficult 
wherever there were deviations from the established 
protocols and the only way to handle this was to 
describe in detail precisely what deviations had 
occurred. When the longitudinal data were collected, 
the established protocols were followed faithfully, 
making analyses much simpler. Researchers who attempt 
clinical studies are strongly advised to develop 
protocols that vary from subject to subject as little 
as possible or not at all. Or, alternately, to 
structure interview protocols for each individual and 
report each as a case study. 

Decisions now had to be made about the sample. As 
mentioned before, it was found that children could do 
six problems. The number of children at each level had 
to be between 10 and 20 to stay within the budget and 
at the same time to provide enough data for the 
analysis. The decision was made that each child should 
do four different problems and two equivalents. Since 
four different problems can be chosen in 6c4 or 15 
different ways it was advantageous to require 15 
subjects at each age level for a total of 90 subjects. 
This group provided the cross-sectional data. Then a 
year later, as many subjects as possible would be 
brought back. At this time they would do four equiva
lents and two original problems according to the same 
sampling scheme. The reader will be able to write out 
the 15 different patterns or problem sets for the 
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cross-sectional data and the 15 for the longitudinal 
data. Each one of these problem sets would be randomly 
assigned to the subjects as soon as they were chosen. 
(For elaboration of sampling procedure see Little 
[1976]). It is clear that the scheme would permit a 
number of checks. The growth of children could be 
traced on a particular problem over the year. The 
effect of order of presentation could be checked 
because in the cross-sectional sampling the problem was 
given before its equivalent while in the longitudinal 
sampling the equivalent problem was presented first 
then the original. The longitudinal data would serve 
as a reliability check on the cross-sectional data. 
For example, whatever could be said about how the 
four-year-olds differed as a group from the five-year
olds when looking at the cross-sectional data could be 
checked by looking at the difference between the four
year-olds in the cross-sectional sampling and the same 
children when they were five a year later. The check 
could not, of course, be perfect because in longi
tudinal sampling not all of the original children were 
available. In this study there were, in fact, 16 
children lost between the first and second sampling. 

To provide data for the purpose described it was 
assumed that children could be chosen from a volunteer 
group. While the characteristics of such a group were 
not expected to be completely representative, such a 
shortcoming was assumed to have minimal effect. Then, 
too, the difficulty of getting a random sample of 
three- and four-year-olds in any community is well 
known. All findings in the study would have to be 
checked further by more rigorous means in any case. 

In May and June of 1974, researchers distributed 
600 notices to parents of children in grades one, two 
and three in five elementary schools and two day-care 
centers in the vicinity of the University of Alberta. 
These notices invited parents to permit their children, 
ages three to eight years, to participate in the data 
collection in the summer of 1974 and 1975. Except for 
the three-year-olds, sufficient numbers of children 
were volunteered by their parents to allow selection by 
a random process. There were not enough three-year
olds to make up the sample of 15 so a number of 
personal requests were made to get the required number. 
The allocation of sets of problems to children within 
each age group was randomized. These sets were 
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Can cargo groups and ferry boats ... 
numbered 1 to 15 according to their occurrence in the 
systematic table used to construct the sets. Parents 
of the children selected were contacted by telephone in 
the order in which their applications were received and 
an appointment schedule was compiled. Th~ first 
appointment for the cross-sectional sampling was for 
June 24, 1974, and the final interview was held on 
July 23, 1974. Similar procedures were used for the 
longitudinal sampling. The interviews for this phase 
were conducted from July 3 to July 25, 1975. An 
attempt was made to keep to a schedule of three inter
views in the morning and two in the afternoon. No 
three-year-olds were interviewed in the afternoon. 
Seven adults were normally in the room during the 
interview: two cameramen, the interviewer, two 
assistants, the director or associate director of the 
project and a parent of the child. Once they became 
involved in the problems no subject appeared to be 
unduly distracted by the rather formidable laboratory 
set-up. 

ANALYSIS AND INTERPRETATION 

For the cross-sectional and longitudinal sampling 
there was a total of nearly 100 hours of taped material. 
For analysis, each individual problem was separated 
out. In the cross-sectional sample there were 10 
children at each level who did each of the original 
problems and five children who did the equivalents. If 
all children had been available for longitudinal 
sampling, 10 children would have done the problem 
equivalents and five would have done the original 
problems. The attrition rate has already been 
mentioned. 

Separating out the taped sections for each problem 
involved a great deal of tape changing in addition to 
the viewing time required to get the children's 
responses on paper in some kind of manageable form. 
Each problem required its own coding system. After 
viewing a number of taped sections for children at 
different levels, categories of solution strategies 
began to emerge. These categories formed the basis of 
the analyses but individual behaviors had to be 
detailed within the categories. One of the most 
serious problems at this stage was to find coders who 
were able to go through this tedious process of 

106 



.. . precondition youngsters for learning division? 

analysis and still remain alert for significant periods 
of time. Tolerance levels ranged from only a few 
minutes to as much as three or four hours. The 
analyses for some of the problems have been completed 
but for others they are still in progress. Funding 
authorities and referees have to be convinced of the 
cost of such open-ended analyses. 

At this juncture a word should be said about the 
risks involved when no a priori scheme is adopted for 
analyzing d a ta. In the first place, there is no 
guarantee that after all the effort put into collecting 
the data (in this case video tapes of children's 
responses) there will emerge any sensible and inter
pretable patterns. In fact, this led to problems with 
referees who could not accommodate themselves to such 
tentativeness. This in turn affected the funding 
agency which, on the advice of one referee, made a 
drastic and crippling cut in the requested budget. 
Fortunately the decision to analyze problem by problem 
enabled completion of important parts of the. study 
before the funds ran out. When there are departures 
from accepted methodologies--as certainly was the case 
here--it would be a rare occurrence for the agency to 
assign a completely sympathetic referee. Examples of 
data analyses and interpretations are given in 
Bourgeois and Nelson (1977) and in Nelson and Kieren 
(1977). 

Results of the analysis for all the problems were 
given at the Columbia seminar. These problems were 
given the following names: 

A. Division 

(i) Cargo Groups 
(ii) Animal Groups 

B. Space and Geometry 

(i) Fold out shapes 
(ii) Projected shapes 

C. Reflections in a Plane 

(i) Object reflections 
(ii) Mirror reflections 
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D. Coordinates 

( i) Parking lot grid 
( ii) Theater grid 

E. Factors 

( i) Factor platform 
( ii) Factor board 

F. Sequences 

(i) Circular sequences 
(ii) Linear sequences 

Space limitations imposed here will permit only 
the reports for Division and for Space and Geometry to 
be included. Readers interested in the complete 
report should contact: The Dean's Office, Faculty of 
Education, University of Alberta, Edmonton, and ask 
for a copy of the monograph, "Studying Problem Solving 
Behavior in Early Childhood." There may be a charge. 

SUMMARY OF RESULTS 

A. Division 

The two problem situations, involving division and 
constructed to be mathematically equivalent became 
known as Cargo Groups and Animal Groups. 

i. CARGO GROUPS 

The apparatus consisted of a masonite base 76 cm x 
106 cm x 6 mm. At each side of the board were glued 
4 mm masonite sections leaving a sinuous strip (to 
represent a river) 35 mm wide across the middle of the 
board. 

Two irregular shapes to represent islands were 
made of 3 mm masonite and glued to the middle area. 
The river was light blue and the islands green. Large 
parking lots on each side of the river were painted in 
black and the rest of the board was painted green. 

A simulated ferry boat (11 cm x 6.5 cm x 3 mm) 
with one concave end and one convex end was made of 
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masonite. There were also 15 plastic cars of various 
colors and makes all about 5.3 cm long and 2 cm wide. 
Three wooden blocks--one blue, one red and one brown 
5 cm x 5 cm x 2.5 cm--to represent houses completed the 
apparatus. 

The cars were placed randomly in the parking lot 
closer to the subject. The child was asked how many 
trips would be needed to get the cars across the river 
to the other parking lot if the ferry could take them 
three at a time. After that task was completed the 
child was asked how many cars would be at each house if 
there were the same number of cars at each house. 

ii. ANIMAL GROUPS 

The apparatus consisted of a base board, posts, 
walls and plastic animals. 

The baseboard consisted of 2 cm plywood 76 cm x 
107 cm with 25 holes of 18 cm centers drilled in a 
square array. 

Dowels to form posts had four slots cut 
symmetrically around the circumference while the 
diameter of one end was reduced to fit into the holes 
drilled into the board. Walls were made of 16.5 cm x 
7.5 cm x 6 cm masonite slabs which would easily fit 
into the post slots. Twenty plastic animals from 4 to 
5 cm tall completed the problem apparatus. 

The set of 20 toy animals was presented to the 
child who was asked to build enough cages so there 
would be 5 animals in each cage and so there would be 
no animals left over. After the task was completed 
some cages were dismantled or some constructed so that 
there were 3 cages. Two of the animals were removed 
leaving 18 animals. The child was then asked how many 
animals would be in each cage if there were the same 
number in each. 

iii. MATHEMATICAL SIGNIFICANCE 

The reader will recognize the first tasks in each 
of the problem situations involve measurement division. 
The child knows the total group of objects to be 
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considered and must find the number of subgroups. 
There were 15 cars in Cargo groups and 20 toy animals 
in the Animal Group. The cars could be taken across 
3 at a time so 5 trips had to be made to get all the 
cars across. In symbols this could be written: 

5 
3)15 

Note that the number of cars to begin with would have 
to be known for the symbolic form but not if the child 
chose to "act out" the problem by actually placing cars 
on the ferry and moving them across. Similarly with 
the Animal Group the problem was to group the 20 
animals in fives and put them with cages. The symbol 
form for this measurement problem would, of course, be: 

4 
5)20 

The second of the two tasks for each of the two 
problem situations was partitive division. In parti
tive division the group to be considered is recognized 
and the number of equal subgroups is given. The task 
is to find how many would be in each of the equal 
subgroups. The task in the Cargo Group problem 
required that the child place the 15 cars so that there 
are an equal number of cars at each of 3 houses. A 
systematic partitioning would be to put one by the 
first house, one by the second and one by the third and 
then to repeat the process until all the cars were used 
up. The process would guarantee equivalence in each 
set (5 cars by each house). The Animal Group task 
required the child to find how many animals would be in 
each cage if there were three cages with the same 
number of animals in each cage and 18 animals to begin 
with. A partitioning would require the child to put 
one animal in the first cage, one in the second and one 
in the third and then to repeat the process until all 
the animals were used up. 

110 



Symbolically the Cargo Group partitioning task 
could be written: 

5 
3)15 

The 3 refers to the number of cars used up per round of 
the partitioning and the 5 refers to the number of 
rounds (or the number of cars at each house when the 
partitioning is complete.) 

In symbols the Animal Group partitioning might be 
written: 

6 
3)18 

The 3 refers to the number of animals used up in one 
round of the partitioning and the 6 refers to the 
number of animals in each of the 3 cages after parti
tioning. 

iv. DISCUSSION OF RESULTS 

In the cross-sectional sampling, 10 children at 
each age level from 3 years to 8 years completed the 
Cargo Group measurement division task while 5 children 
at each of these levels completed the Animal Group 
measurement division tasks. If all children had been 
available for the longitudinal sampling there would 
have been 5 children doing the Cargo Group measurement 
division task and 10 the Animal Group task. There was 
a full complement of children remaining who were 7 
years old for the longitudinal task but there was 
attrition at all other levels with only 5 four-year
olds and 5 five-year-olds available from the original 
10 three- and 10 four-year-olds. 

For partitive division there were 5 children at 
each age level in the cross sectional sampling who did 
the Animal Group tasks. There were to have been 10 
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children at each level in the longitudinal sample for 
this task but again only the seven-year-olds were fully 
represented. 

Each of the four tasks in each of the samplings 
for each child was selected from the tapes and analyzed 
separately, a task at a time. Complete task analyses 
are presented by Bourgeois (1976) and should be 
consulted by the reader who requires more detailed 
information. Summaries and discussion of the analysis 
are presented here. 

1. The measurement division task associated with 
the Cargo Groups apparatus was more difficult for these 
children than the measurement division task associated 
with Animal Groups. 

Apparatus for the two situations were constructed 
with the view that equivalent measurement division 
problems could be based upon them. However, differ
ences in the physical structure resulted in different 
behaviors at least up to age seven. 

Most of the children across the ages four to seven 
were able to form the required groups for both tasks. 
Yet a larger proportion of children in the range 
correctly solved the animal groups measurement division 
problems even when the order of tasks was reversed. 
(See sampling procedure.) 

The information given to children in both tasks 
followed the same sequence. First all the objects 
(cars or animals) were involved in a move from one 
place to another. Children were then told that a given 
number of these objects were to be grouped together. 
Then they were to find the number of resulting groups. 

In the case of the Cargo Groups children needed to 
move the cars on the ferry three at a time and unload 
them on the parking lot opposite and repeat the 
procedure until all the cars were across. Most 
children could do this but in the process lost track of 
the number of trips. Unless the integrity of the 
groups had been maintained some way in the task they 
had no record of the number of trips taken. In the 
Animal Groups problem they merely had to count the 
number of cages. The Animal Groups apparatus and the 
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nature of the associated problem guaranteed that the 
integrity of the groups would be maintained. 

In appl y ing the criteria for "good" problems it 
was assumed that the two problems were equivalent and 
for some seven-year-olds and most eight- and nine-year
olds they were. But for the younger children the 
different structure of the two problems affected their 
ability to do them. 

Whether in ''acting out" division children tend to 
reflect more on the consequence of their actions in 
the case where the integrity of groups is guaranteed or 
where there is no guarantee of such integrity is an 
open question. There is nothing in this investigation 
which would shed light on it. It does seem reasonable 
to assume, however, that children have to learn to 
adopt some means of keeping count of the equal 
subgroups in measurement division and need some 
striking examples of what happens when they do not. 
The Cargo Groups situation may serve this function 
better and thus be a more effective e x ample than the 
Animal Groups situation even though children are more 
successful with the animal groups type of measurement 
division. Further research will undoubtedly clarify 
the role of the two measurement division situations in 
teaching and learning the process. 

2 . The pa r titive division task in the Animal 
Groups s i t uation was mo r e difficul t t han the measur e 
ment divi s ion task . 

The opposite was true in the two Cargo Groups 
tasks but the complications in the measurement division 
task which was discussed in the previous section may 
have been the contributing factor. In addition, cars 
were first associated with a ferry and then with houses. 
In both the Animal Groups tasks children put animals 
in cages. 

The similarities in the Animal Groups tasks would 
suggest these tasks provide a better basis for compar
ing the relative difficulty of measurement and parti
tive division than do the tasks associated with the 
Cargo Groups. Difficulty differences were more 
striking in the longitudinal than in the cross 
sectional sampling. 
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3 . Children responded to a variety of distrac 
tions inherent in the situations and associated tasks . 

It has already been pointed out that in these 
problems it was possible for children to give a 
s ymbolic response or in other ways reduce the manipula
tions in solving the problems. However, few children 
did so. In fact, the striking thing was the elabora
tion and detail of the manipulations carried out in 
arriving at a solution. It was evident that children 
were responding to all aspects of the situation and 
made little attempt to look for and separate out those 
aspects essential for a solution. Boys had a tendency 
to act out the movements of the ferry and the loading 
and unloading of cars from it in minute detail. Boys 
tended to be more concerned than girls about the 
inappropriateness of putting the lion in a cage with 
other animals while girls showed more concern about 
the welfare of smaller animals. 

Designing interesting problems for children always 
leads to a dilemma. In making them interesting we 
include irrelevant details which may distract from the 
information that is central to the problem. One could 
hypothesize that all learning involves cutting through 
some distractions or noise or irrelevancies. The 
question is how much noise and at what time at any 
particular learning stage. Dienes (1963) warns against 
generating so much noise that the child is unable to 
sort out the relevant abstractions. Skemp (1971) 
recommends careful control of noise with greater and 
greater amounts as learning proceeds and deepens. The 
trick is to introduce enough noise to maintain the 
interest and motivation of children but to take 
measures to ensure at all stages that they can cut 
through it and find the relevant details. 

This investigation was not set up to determine 
which distractions would prevent a particular child 
from arriving at a solution to a problem and those 
which would have no effect. However, there were some 
factors which obviousl y did adversely affect perfor
mance. Some younger children wanted to put all the 
cars of one color on the ferry in the Cargo Groups 
situation and did not seem to be concerned that there 
were to be three cars on the ferry each trip regard
less of color. These children seemed to think that if 
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a problem contained a set of different colored objects 
then the problem would require them to classify 
according to color. 

In the Animal Groups situation great care was 
taken by some children to get the lion into a cage with 
more robust animals such as camels rather than with the 
mouse. Most children persisted in getting the animals 
to stand in the cages and as far as possible to group 
animals of one kind together. The classify ing process 
even when completel y irrelevant to the problem was a 
strong distractor. 

Some children wanted to match the color of the 
cars with the color of the houses in the Cargo Groups 
situation and others were reluctant to put more than 
two or three cars by a house because not more than 
three cars "belong" at one house. Others would not 
park near the house because the cars could not be 
driven on the "grass" and the houses were surrounded by 
green to imitate grass. Boys tended to make car and 
ferry noises and to make complicated but realistic 
maneuvers as they drove the ferry across the river and 
the cars on and off the ferry. Some wanted to put four 
cars on the ferry at a time rather than three because 
it would "hold four." Girls were not inclined to 
simulate reality to such an extent. 

There needs to be more attention given b y 
researchers to control of distracting elements in 
problems such as these . (For some systematically 
collected information on distractions see Bana [1977), 
Bana & Nelson [1977), and Bana & Nelson [1978).) 

4 . Systematic partitioning was carried out by 
only a small proportion of childr en . 

Only about one child in eight or nine partitioned 
in a completely systematic fashion. Some distributed 
objects one at a time but would get mixed up in the 
order. Others would distribute several at a time. 
Still others would put a few objects in each group and 
then try to "even them out." Others would first put 
three cars at each house or five animals in each cage. 
They would then proceed to distribute the balance in a 
more or less methodical fashion. This suggests that 
requirements of the previous problem (3 cars per 
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Children stuck with manipulation ... 

ferry load, 5 animals per cage) was influencing the 
partitive division task. 

To guarantee that the requirements of partitioning 
are fulfilled children should be taught to put an 
object in one group then in the next and so 'forth 
until there is an object in each group. They should 
then start again in the same order until all the 
objects are used up . Evidently children are taught 
partitioning in connection with sharing objects with 
others and don't completely generalize the process or 
reflect on what the process means . 

We attempted, quite unrelated to the study 
reported here, to teach a bright four-year-old girl 
how to partition. The task was to place a number of 
blocks into four boxes so all the boxes would have the 
same number of blocks. She was instructed how to 
proceed and when she had one round completed put a 
finger on each block. When the next round was 
completed she counted the two blocks in each box. Then 
she said how many there were. This counting went on 
for several such problems. Then in the middle of doing 
one of the problems, having counted the objects after a 
round she exclaimed, "Hey, they'll always be the same!" 
From then on she would do a complete partition, then 
count the objects in only one group and give her 
result. That experience and her reflection on it had 
convinced her that the process would take care of the 
requirement that there be the same number of objects in 
each group. 

This anecdote is recorded here to lend some 
support to the belief that partitioning could be taught 
to children so that it becomes a completely systematic 
process . 

5 . Children ' s spontaneous verbal behavior was 
varied and seemed to serve different functions at 
different age levels . 

Some children attempted all problems and said not 
a word. Others were quite verbal. Younger children, 
as often as not, when they did verbalize monitored 
their actions (manipulations) as if telling what they 
were doing and what they were about to do. Older 
children's verbalizations were more often questions 
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.. . rather than trying symbolic solutions. 

about the apparatus or questions asking for clarifica
tion of what the problem task was about. 

The whole area of verbalizations and their role in 
problem solving needs further study. The investigation 
reported here would have profited by having an expert 
in language on the research team. 

v. SOME CONCLUDING STATEMENTS 

1. Physical differences in apparatus upon which 
identical problems are based may profoundly 
affect the child's ability to solve those 
problems. 

2. The partitive division process is more diffi
cult for children than measurement division. 

3. Measurement division situations which 
guarantee separation of subgroups so that 
these subgroups can be easily counted result 
in more correct solutions than measurement 
division situations which make no such guaran
tee. 

4. Requirements of one task on a particular 
apparatus can influence the results of another 
task if it is based on the same apparatus. 

5. Mathematically irrelevant aspects of a 
problem distract children in different ways. 

6. Children age six or seven do not learn to 
partition objects in a completely systematic 
way. 

7. There is a reluctance for children to give a 
response in purely symbolic forms when a 
manipulative form is available to them. 

B. Space and Geometry 

Two problem situations involving representations 
in two and three dimensions came to be known as 
Fold-Out Shapes and Projected Shapes. The associated 
problem tasks were meant to be equivalent. 
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i. FOLD-OUT SHAPES 

Six squares, four equilateral triangles, and 
twelve regular pentagons each of side 10 cm were made 
of 3.2 mm Plexiglas. Alternate edges were fitted with 
the rough and smooth side of Velcro. The six squares 
could form a cube, the four equilateral triangles a 
tetrahedron, and the pentagons a dodecahedron. 
(Construction details are given on pages 14 to 17 of 
this report.) 

Children were given the following problem tasks: 

1. Cube: A completed cube was placed in front of 
the children who were encouraged to handle it and give 
it a name. Then the children were asked to unfold the 
cube so it would lie flat on the table. Then they were 
asked to fold it into a cube again. Then the following 
layouts (Figure 1) were presented to the children in 
turn who were asked if the layouts could be folded to 
make a cube. (The word most children used was "box." 
The interviewer used whatever word the child used.) 

Figure 1 

Once children guessed about the foldability they 
were asked to make the fold or to fold it up into a 
"box." 
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When these tasks were completed they were 
presented with the following in turn (Figure 2): 

D 
Figure 2 

and asked first to predict whether they could make a 
cube. Once an answer was obtained the child was asked 
to do it. During all this time a wire cube shape was 
on the table within reach of the child. 

2. Tetrahedron: The separate Plexiglass equi
lateral triangles were placed on the table in front of 
each child. They were asked to put them together to 
make a box. A wire-framed tetrahedron of the same 
dimensions was on the table. Assistance was given to 
the children who needed it. 

Triangles were then laid out in these arrangements 
(Figure 3) and the children were asked if boxes could 
be made of them without detaching any pieces. 

VV\____, 
Figure 3 

After making a prediction children were asked to do it. 
No assistance was given. 

3. Dodecahedron: A completed dodecahedron was 
placed in front of children who were asked to hold it, 
to dismantle it, and then to reassemble it. No 
assistance was given other than holding pieces in 
place and no frame model was supplied. 
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ii. PROJECTED SHAPES 

A 35 mm slide projector was used to project a beam 
into a gray screen. 

Three plane wire models, a circle of 10 cm 
diameter, a rectangle 30 cm x 10 cm and equilateral 
triangle 10 cm on a side and a set of three wire models 
of three dimensional shapes--a square pyramid, a tetra
hedron, and an octahedron--all with sides 10 cm were 
presented to children. 

They were asked to match the shadows shown in 
Figure 4. 

Complete protocols for all the problem tasks in 
this section are provided by Little (1976). 

iii. MATHEMATICAL SIGNIFICANCE 

Although these problems were meant to be equiva
lent, there are some important differences which should 
be noted. Both of them deal, for the most part, with 
three dimensional objects and their representation in 
two dimensions. However, while the projections always 
were representations in a plane, the fold-outs required 
the child to combine plane elements into some three 
dimensional form (cube, tetrahedron, dodecahedron). 

The usual way of studying how children represent 
three dimensional objects in a plane is to show them 
such objects and ask them to make drawings of the 
objects. This requires a certain amount of dexterity 
with a pencil which many of the subjects of this study 
did not have. The main requirement in the Fold-Out 
Shapes was that children be able to match the planar 
elements edge to edge and vertex to vertex. The 
projections allow children to produce infinitely many 
representations of an object in a short time and if 
they have some control, to choose positions of the 
projected objects that come closer and closer to the 
needed representation. 

A more complete discussion of the mathematical 
significance of spatial problems such as these is 
provided by Little (1976). 
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iv. DISCUSSION OF RESULTS 

Fold-Out Shapes 

Cube. Many three-year-olds can readily construct 
a cube from a complicated looking two-dimensional 
layout. Nine out of ten readily fit the elements 
accurately edge-to-edge and corner-to-corner. There 
was some misinterpretation of the task. Two three
year-olds and a six-year-old laid the elements one on 
top of the other into a shape one of them called a 
"wallet." Some younger children would fold up one 
side and not know how to keep it up while they folded 
another side so were given some assistance by the 
interviewer. The need for this or any other form of 
assistance decreased greatly with age although there 
was at least one child in every age group who needed 
assistance in constructing the cube. 

The reader will recall that the children were 
presented first with a series of four foldable layouts 
and then with two unfoldable layouts. As has been 
pointed out before, the success rate of predictions for 
those who would predict was high. This was especially 
so for the first four foldable layouts. However, only 
one child younger than seven correctly predicted the 
unfoldability of the first of the two unfoldable 
layouts. For the second unfoldable layout the rate of 
correct predictions rose from 30-40 percent for 
children up to six and was correctly predicted by far 
the majority of older children. In fact, all of the 
eight-year-olds who made a prediction made a correct 
one. No doubt the prediction that a layout would be 
foldable was influenced by the four in a row that were 
foldable. Such habituation would then account for the 
poor predictive performance for the first of the two 
unfoldable ones. It should be noted that predictive 
efficiency rose immediately from the first to the 
second unfoldable layout. 

Most children displayed some systematic procedure 
for handling the rather intricate series of folds, 
turns and fits involved in the construction. For 
example, in the layout shown below (Figure 5) which 
some children called an "airplane," younger children 
tended to fold both ends at once in a global, hugging 
motion. Of the 60 children who did this problem, only 
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four produced an unstable structure in the form of a 
tunnel. 

Figure 5 

Before children were permitted to fold from the 
two-dimensional layout they were asked to predict 
whether the layout could be folded into a cube ("box" 
was the term generally used) without moving any of the 
elements around. Nearly 50 percent of these children 
refused to predict. Although the percentage decreased 
somewhat with age, only six of the 10 eight-year-olds 
made predictions without resistance. One would think 
that this reluctance would disappear after children had 
several layouts to deal with, but there was no substan
tial reduction in the phenomenon in the later tasks. 
It should be pointed out that when children would make 
a prediction they were usually correct and the propor
tion of correct responses increased slightly with age. 

Whether this reluctance to predict is a fear of 
being wrong, or an eagerness to get on with the task, 
or a failure to see the need to predict when verifica
tion is so easy, or whether there is some other reason 
is still an open question. The behavior does seem to 
be idiosyncratic in the sense that if children refused 
to predict in one task they almost always refused to 
do so in all tasks. 

Once children found that the last two layouts were 
unfoldable they were asked to modify the layouts so 
that they would fold. About half of the children could 
modify the first to make it foldable and about three 
quarters could so modify the second. 

Tasks with the cube permitted children to display 
a wide range of constructional and spatial ability. 
There was no reluctance on the part of any child to 
proceed with the folding and, indeed in most cases, 
with success. Not much evidence was mustered to indi
cate that children thought of what configurations in 
the layouts led to foldability or unfoldability. To 
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make an unfoldable layout into one that would fold, one 
child said he could make it like an "airplane" because 
he knew that would fold. No child gave evidence of 
reflecting on the tasks further than this which would 
suggest that experience with the cube was in large part 
physical and not at all what we would call logico
mathematical. 

Tetrahedron. Folding the four equilateral 
triangles to form a tetrahedron may seem a relatively 
easy task (there are fewer edges and corners to match 
than in the cube and fewer sides) but it was not easy 
for these children. Twenty-eight of the sixty could 
make a tetrahedron and four out of five children could 
make a tetrahedron when its elements were presented as 
in Figure 6. 

NV 
Figure 6 

However, when asked to modify the form as in Figure 7, 

Figure 7 

so that it would make a tetrahedron (usually a "box") 
only one in five could do so. The square based pyramid 
looked the same to some as the tetrahedron. 

When asked to predict the foldability of these 
layouts the lack of response was dramatic. Three-year
olds and eight-year-olds (cross-sectional data) were 
the only ones apparently willing to make predictions in 
these circumstances. About two out of three could 
predict correctly. For the second layout (above) not 
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one five-year-old would predict, while the prediction 
response of four-, six- and seven-year-olds was not 
much better. 

The main source of difficulty appeared to be the 
non-rectilinearity of the fit of the triangles neces
sary if a tetrahedron is to be made. Children would 
hold the triangle at right angles to each other and 
apparently by accident make them come into contact and 
hence finally solve the problem. There seems to be 
little in their experience to help them to accommodate 
to the obliqueness which characterizes the tetrahedron. 

Dodecahedron. The success with this task was more 
age dependent than any of the previous tasks. The 
problem was too difficult for three- and four-year-olds 
though there were solutions at all levels from three to 
eight. Obliqueness of fit and the larger number of 
pieces undoubtedly combined to make this a difficult 
problem for the younger children. All eight-year-olds 
reconstructed the dodecahedron while 4 out of 5 five-, 
six- and seven-year-olds produced reconstructions which 
were adequate. 

The main problem was managing all the pieces as 
the figure took shape. However, there was still 
surprisingly little trouble in getting edges and 
vertices to match. This shape also evoked expressions 
of interest and delight from children, and they did not 
hesitate to handle it, dismantle it, or attempt to 
reconstruct it. Dismantling took two distinct forms. 
Some children very carefully separated each element one 
from another and spread them out on the table while 
others just as carefully dismantled the figure so that 
no piece was separated from the others. Those who 
ended up with a connected net had some trouble keeping 
things connected while they attempted to make the 
reconstruction. 

Projected Shapes 

It will be recalled that there were models of 10 
shadows that had to be made by projecting images of 
wire shapes on a screen. Children were first 
instructed in how shadows of the wire models could be 
made, but younger ones still had difficulty in managing 
to get a shadow. They would hold the model against 
their body, obscure the image with their hands or fail 
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to get the image onto the screen through misalignment. 
However, once the problem of projection was mastered, 
children were good at choosing the correct wire model 
to produce a given shadow and at getting a fair repli
cation of the given shadow onto the screen. 

The easiest problem task was to make a shadow of 
an equilateral triangle (3). In fact, all subjects but 
one three-year-old chose the triangular wire model to 
make the shadow. The correct model for projecting the 
more difficult shadows (8, 9 and 10) was chosen first 
by 85 percent of all subjects. The greatest success in 
this task was among the five- to eight-year-olds. 
Task 10, which was considered the most difficult, was 
solved by about the same proportion of children from 
age 4 to 8. Three-year-olds particularly had diffi
culty adjusting the position of the model to get the 
required shadow. 

The frequency of verbal responses to these tasks 
was far less than on the Fold-Out Shapes tasks. Making 
the intricate and sometimes confusing moves to get a 
shadow appeared to take the child's complete concen
tration. These tasks required more concentrated atten
tion than some of the other tasks and it was impressive 
to observe how completely involved these small children 
could get. 

The tasks in this problem were appropriate for 
children in this sample and could form the basis of a 
series of projection experiences which would prove 
interesting and profitable for very young children. 
Once they get the hang of making shadows, they seem to 
learn quickly how to coordinate moves to make a 
desired one. Many of the drawings of various shapes in 
their books are merely projections of their edges and 
vertices in a plane. With projected shadows from the 
appropriate wire models children can soon learn why 
Figure 8 is used in books to represent a box. 

SOME CONCLUDING STATEMENTS 

Following is a sample of some of the concluding 
statements made at the June symposium held at the 
University of Missouri-Columbia. 
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It has been pointed out before that the methodol
ogy used in this research is not a familiar one in 
mathematics education and that there is not much in 
educational literature at all that consists of simple 
observations and descriptions of such observations. 
Even so, it was apparent from the outset that the 
objectives of this research could best be met by 
making use of that kind of methodology. When an 
unfamiliar procedure is adopted, there is always the 
problem of communicating findings to colleagues in the 
field. After all, few of the requirements of classical 
research design were met in the current study. Some 
of the findings reported here have been subjected to 
more rigorous procedures (Bana, 1978; Bana & Nelson, 
1977), but all statements about the research need 
further verification. 

The following statements appear to be supported by 
the research: 

1. Eager to Manipulate. In almost all cases 
children were eager to do the manipulations associated 
with the problem situations. These manipulations 
involved grouping, partitioning, piling, projecting, 
constructing, factoring, sequencing, locating objects 
in space and the like. In fact, children became 
involved in many mathematical processes in a manipula
tive way which would not show up in formal mathematics 
instruction for several years. Children's spontaneity 
in dealing with the problems suggested that they 
welcomed being able to impose the required order or 
form on the objects involved. Whether or not this 
early involvement in mathematical processes has any 
bearing on later more formal learning of the processes 
is not known. 

The fact that even older children produced a 
purely manipulative solution when they were capable of 
giving a more sophisticated symbolic solution might 
suggest that the physical basis of the processes had 
not been well established before they were required to 
provide symbolic representations of the processes. It 
was as if they trusted manipulative solutions more. 

2. Easy to Distract. Children are easily 
distracted by irrelevant attributes in a situation. 
When told that the ferry could take three cars on each 
trip some children put four cars on because the ferry 
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Consider managing the "noise" of learning ... 
"would hold four." Some would put all the red cars on 
the ferry rather than three as if the problem were to 
classify the cars according to color rather than to 
arrange them in groups of three. Animals in cages were 
all made to stand even though the problem had nothing 
to do with how the animal was placed. Some children 
would not do the problem because the cars couldn't be 
parked "on the grass." Others would match the color of 
cars with houses or would not complete a task because 
not more than three cars belonged to one house. Some 
children would become involved with elements of the 
apparatus and want to know the make of a toy car or the 
fate of a mouse in the same cage as a lion. 

The frequency of response to any one of the 
irrelevancies was not high--but response to some 
irrelevant aspect or other of a problem situation 
persisted among children at least up to age five or 
six. In some cases, attraction to irrelevancies was so 
strong that children failed to solve a problem, in 
others they created a problem of their own to solve, 
and in others they first responded to an irrelevancy, 
then ignored it and finally went on to a correct 
solution. 

In a follow-up study to this one with 360 children 
in first, second and third grades, doing problems in 
which irrelevancies were deliberately introduced, 66 
percent were distracted by an irrelevant element (Bana, 
1977). Many children who responded to irrelevant 
information in the follow-up study seemed to be solving 
a problem different from the one assigned. In fact, 
making responses to irrelevancies appeared to be 
related to their ability to pose a plausible alterna
tive problem to solve. 

Gelman (1969) in a study involving children who 
were unable to conserve number demonstrated that they 
made conserving responses once they learned that 
spatial arrangements of objects in the tasks were 
irrelevant. Gelman taught children to ignore spatial 
arrangements when they were comparing the number of 
objects in one set with those of another. The notion 
that non-conservation is a special case of children 
responding in a predictable manner to irrelevancies 
(noise) introduced into a situation is an attractive 
one. If that is the case then conservation/non
conservation responses explain only a small part of the 
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.. . keeping it to the levels children can tolerate. 
way children respond to irrelevant attributes in 
situations . One might suggest that if children 
respond predictably in one situation (i.e., where 
conservation is concerned), then responses to noise in 
general might be predictable. Our findings have 
supplied evidence that when noise is introduced into a 
problem situation some younger children, at least, will 
respond to it. It remains to be shown whether such 
responses happen with enough regularity to make them 
predictable or not. 

What role distractions play in learning is not at 
all clear. Since younger children respond to more of 
them than older children and with greater frequency 
in problems such as the ones used here, there is little 
doubt that learning and maturity are important factors. 
It appears that certain types of learning involve 
cutting through the "noise" of distraction. What is 
not clear is the amount of noise children can tolerate 
and how much of it there should be at what stage of 
learning. Could it be that in particular types of 
learning activities, at least, noise could be monitored 
and controlled to optimize that learning? At the 
present moment the methods used by Bana (1977) appear 
to offer an effective if not the best approach to the 
question. 

3. Reluctant to Predict. A number of tasks 
required children to predict what some particular 
outcome would be. About half the children showed a 
definite reluctance to make such predictions. For 
example, in the devices which contained sequences, 
children would try hard to get a look at what was in 
the next compartment rather than say in advance what 
was in it. It may be that some children who would not 
say could have made a correct guess. When they were 
asked whether a two-dimensional layout would fold up to 
make a box, many children would proceed to fold up the 
layout rather than say in advance whether it was 
foldable or not. 

Why there is this resistance to predict an out
come when there is no penalty for making an error and 
when there is good information upon which to base the 
prediction is not clear. In most cases a simple 
manipulation would have revealed the correct answer so 
some children may have preferred to make that handy 
manipulation and be sure of their answer. Another 

129 



explanation might be that children simply did not know 
how to predict or it may be that their knowledge of the 
situation was purely manipulative. If the experience 
was a manipulative one there would be little, if any, 
reflection or meaning given to the manipulations. In 
such cases children would need to manipulate to verify 
and so be reluctant or unable to make a guess. Another 
possibility is that the response to being asked to make 
a prediction is a learned one. It does not appear that 
it is school related, however, since about the same 
proportion of pre-school age children and school age 
children were reluctant to make a prediction when asked 
to do so. A final possibility is that the phenomenon 
was an artifact of the particular procedures and 
materials used in the investigation. 

When children made predictions willingly or with 
minimal urging they almost always predicted correctly. 
Their willingness to commit themselves may indicate 
confidence that they could safely make a prediction or 
it may mark a higher level of processing of the infor
mation available. Whatever the case, asking children 
to predict when there is information upon which to make 
a prediction seems to stimulate them to reflect upon 
that information. It would appear that instructional 
programs in elementary school mathematics should 
provide opportunities for children to practice making 
informed guesses about a variety of outcomes. 

4. Guidelines Help. The decision to develop 
guidelines or criteria for the creation of the problems 
of this study seemed to be a good one. This is, of 
course, not the first time such a strategy has been 
used. Most of the problem tasks were attractive to 
children and as has been pointed out before they were 
eager to engage in the tasks. One troublesome observa
tion, however, is that problems when measured against 
the criteria seem to be equivalent but produce quite 
different responses on the part of children. Another 
is that some problems are better than others in the 
sense that children respond more willingly in one 
situation than another. In some cases the mathematical 
ideas underlying the problems were too advanced for 
children in the sample but in others the physical 
apparatus and the associated manipulations appeared to 
be confusing. It was obvious, for example, that few 
children had any notion of factors and factoring and 
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the manipulations required in the reflection tasks were 
too complicated for the younger children. 

5. Instructional Value Not Assessed. There is 
nothing in the investigation to indicate what signifi
cance any of the apparatus or related problem tasks 
would have in developing curriculum materials and 
experiences. In other words, teachers should not 
assume that procedures used here would be effective in 
teaching related mathematical ideas to children. In 
fact, no assessment of instructional worth was 
attempted at all. That is not to say that teachers 
should hesitate to work out and evaluate teaching 
sequences in which the material of this investigation 
would play some role. But such advance attention 
would be essential. Manipulative responses may 
sometimes be more indicative of a child's understanding 
of a mathematical process or principle than responses 
generated on a more verbal level. Devising apparatus 
and accompanying monitoring techniques could add 
substant{ally to an evaluation skill and some guidance 
for developing that skill may be inferred from reports 
of this investigation. 
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