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Foreword

The Association for Supervision and Curriculum Developn.ent en-
couragss curriculum experimentation through its Curriculum Research
Institutes. Through the Institutes, jointly sponsored and staffed by ASCD
and by the National Institute of Mental Health, efforts arc mude to trans
late research findings in the behavioral sci. noes into educational practices.
The hope of the sponsors is to stimulate curriculum research and field
study in school situations.

The reader of New Dimensions in Learning: A Multidisciplinary
Approach will encounter a varicty of insights from scholars of three forces
affecting learning; stu-lents of physical beings, of social groups, and of
psvchological orgarisation of the learner. Some insights the reader will
find applicable to his concerns and others will appear less applicable.
The reader will ncounter sections of the manuscript immediately mean-
ingful and at other stages he will struggle with the less familiar concepts
and vocabularly of varied specialists. Particularly important, therefore,
are the preface, the introduction, and the synthesis for extending appli-
cahility and range of interpretation.

The wisdom of a multidisciplinary approach to learning may come
home to the reader as he notes Walter Wactjen's comment in his synthesis:
“Interestingly cnough, not one of the papers was completely successful in
confining itself to the discussion of one discipline. Conceivably, it is a
hopeless undertakng even to try to confine oneself to a single discipline
when considering such a complex activity as learning.” He may come to
appreciate Arthur W. Foshay's comment on the necessity of a multi-
disciplinary approach: “The practical problems we arc confronted with
are not mathematical, chemical, biological or literary; they are often all
of these and many more.”
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The occasion of pubhication of & pamphlet sadh as thns s an oppor-
turty acam to thank Robart B Leepor AssoGate Secretany and Editor of
ASCD publications and Bnth Eiv, Edtonal Assoaate B also an
oppentumty to cvpnoss the deep aratitnde of ASCD to Walter Wadtjen
who his desedopod the Cumncnhinm Boseads bstitute ded so well and
who s now retired trom the charmanship of ASCDs Research o
tisston. He has been a moving spinst and hie deserves the gratitude of
Al whe read the pamphlet or attend the mstitutes.

Apnl 1962 Willlam Van il Viee-President
Association for Supers ision
and Curniculinm Deselopment
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Preface

When the Sisth Corriculum Research Institute was in sts embryonic
planning stazes. it hecame apparent that o theme was needed which
would give foans to comients scholars would make as well as to the
deliberations of those who attended. Reviewing the content of previous
Carriculum Research Institutes brought to licht the fact that scholars
from a variety of disciplines had contributed their knowledge. This was
a fortunate arcumstance since there had been no conscious effort to
emphasize o« multidisciplinary approach to the study of learning. The
scholars had been engaged because they were considered outstanding
in the field being conadered. not simply because they were from a
different discipline.

Sirce thns multidhsaphnary approach had emerged in an mmplicit
way, the deasion was made to make 1t eaplicit in the theme of the
Institute for which this booklet reports the proceedings Brefly, our
point of view was that some new dimensions in learning would be
discovered by considening three broad .rcas in the beliavioral sciences.
The first of these was organic forees, For this presentation we invited
Wilton M. Krogman, a physical anthropologist from the University of
Pennsylvania. who has long been associated with educator, in their
work on curricular problems. His paper deals with the relation between
the physical growth of the Luman being and learning.

The second area in the behavioral sciences was that of <ocial forces.
In the Eastern Section of the Curriculum Research Institute, held in
Washington, D.C.. Reuel Denney of the University of Chicago gave the
paper describing tne impact of scleeted social forces on learning. The
Western Section, held in Denver, saw Fred .. Strodtheck of the Uni-
versity of Chicago dchvering a paper on the origin of the achicvement

vi
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motive in the famihv Both of these papers are to be found in the pages
that lollow

The final force considercd was psydiological in its nature, Leo
Postman of the Umincraty of Cabfornia, dehvered at the Eastern See-
tion, a paper on concept development: while Herbert Klausmeier, of the
University of Wisconsin, wave a paper for the Westan Section, on
psychological factors influencing (lassroom learnime

We brouaht togcther competent scholars from three different dis-
ciplines to share thar knowledse with us. Bat it hecane mcreasingly
apparent that we necded a caretul description of the nature of 4 discip-
line and the wav i which disaplines we represented in the curnculum.
This difficult assizinent was accepted by Aithar W. Foshay, Teachers
College, Columbia Umiverat.. whose paper s presented first i this
booklet. The paper should. to say the least. prove to be provocative.

While our scholars provided the substan*ine matenial about iearn-
ing, it fcll to the ot of the Curricnlum Rescarch istitute staff members
to aid the conterees in the devdlopment of rescareh desions. These
highly skilled people who served s staff for the Tnstitute are in no small
measure responsible for whatever suceess was achieved. The names of
these persons follow: Eastern Section—Glenn Dildine, National 4-11
Foundation. Vithur \W. Foshay. Teachers College. Columbia University,
Hugh Perknes. Unnversity of Marvland, Davad Turney, George Peabody
College for Teachers, O. 1. Davis. Unneraty of North Carolina: Jack
R. Frymier, Orange County S hools, Florida, Western Section—Gertride
Wood, Office of Superintendent of Schools, Los Angeles County; Clifford
Bebell, Colorado State Department of Education; Mare Hughes, Uni-
verty of Utah. and Robert Bills, then of Auburn University and now
with the Univeraty of Alabama, Bodh Sections—Maraaret Gill, of the
Association; A. Harry Passow, Teachers College, Columbia University;
and James Macdonald, University of Wisconsin-Milwarkee

As in the past the National Institute of Mental Health cooper.ated
in sponsoring the Sixth Corniculum Research Institute, William Hollister,
M.D., was not only a staff inember for the Eastern Section, he also aded
in makmg selections of scholars. AMlan Miller, M.D., served as a staff
member to the Western Section,

Pecember 1961 Walter B Waetjen, Charrman
ASCD Research Comnission
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Muticisep nary Approach ...

Education and the Nature
of a Discipline

Arthur W Foshay

If there were o clear-cut disepline of Fducation the Association fon
Supervision and Curticulum Development. NEA wonld have a prease
seement of Education asats provinee In that case o conference on the
theme, "New: Dimensiens m Learning, a Muoltudisaphnary Approach.”
would need no definitions. no exnlanations, no questiomn< i ats open-
inz address. However, smee educators can now think and act onlv o a
pre-dhsaphnary manner T ust mention aow hede tanse of questions that
cducators face. all of them relevant to the conncuhinn so that the tollow -
mg papers and the approach they represent mav be fitted into the present
educational setting,

In one important respect om present educational se thne s asat dwavs
has been at least smee the dave of Athens Educators e prace
titioners. whose practices provide for society that desnable but mdefin.
able person the educated man At any @iven moment educators mnst”
edneate on the bass of whatever knowledge thev have 1t they hase the
know ledge appropniate to the situation and if what they thaink s knowl-
edze really s, thev act wiselh to prodnce the educated student Both
“ifs” are as wide as the world and as anaent as the philosophicr’s quest
for truth, thev call for endless questiomnyg o many levels However
thev do relate to knowledae, which we beheve is made wathm estabhshed
disciphnes. The vecent concan abont the diseiphnes, what they are wnd
how they function. 1s the result of this general chain of lowe,
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We have observed that when currienlam practitioners work on
edueational prebl s they draw on the disaipliues of theology, philose-
phy. and political science for statements of the aims of education for
schoois in the United States. When they consider what should be tanght
in the public schools. they borrow from the disciphnes that make up the
lmmanities. from mathematics, and from the sciences. When they estab-
hish sequences for subject matter, they rely on biology and psvchology,
as well as tradition. for insizhts abont the best omdering. And when they
confront the enormitv of the sap between the lesson presented and the
lesson learned. thev must use whatever the biologist. the psvchologist,
and the sociologist have to offer at the moment. even if they are ill-
cquipped to evaliate confhicting claims about whose ideas are the truth,
Plainly. a curriculum worker should be the umversal man. cqually edu-
cated in all the lcaming the world has to offer and able to think in what-
ever disziplined wayve exist. The clder one gets, the more apparent it is
that cverything learned is grist for the mill now, and that one could not
possibly have learned enongh. One coul wish to have learned more,
because all his knowledge has to function now.,

Since educators know they are less than universally learned, they
might well leave to the philosophers the whole problem of the disciplines
if it were not for the practical fact that educational proposals. often biased
according to the author’s own discipline, have to be < ipported or oppcesed
in the public forum every dayv. When an economist looks at education,
lie looks for the factors he has been trained to consider important. He
sees the masses of children to be educated and makes an estimate of the
resources available to do the job. His statement of what the educational
problems are and what should be the solntions is likely to have to do
with the organization of people and the organization of rources By
all the lozic of ecoromics, an increase in capital expenditure per child
should increase educational “production.” Educators do not know whether
the logie of economics is transferrable to education. but they had better
know cnough about the discipline of economics to ask. When a man
trained in engincering looks at education. he might well find its most
striking characteristic to be the failure to analvze educational activitics
into their basic clement-, o that solutions might be concened in terms
of recombming those elements Educators know well that the schools
need more sophisticated analysis, but they are not sure they and the
engmeer wonld agree on what the clements w.. The point, in any case,
1 that if one looks at education through the eves of any one discipline,
one is hkely to get half-tiths capable of cansing serivus mischicf. The
plague of panaceas proposed for the cure of our educational troubles,
poposed by lavmen and educators alike, hos had its origin, 1 suspect.
11 such half-truth,.
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Practical reasons for tuhing & new look at the orcamyed disciplines
are only a small part of the story Educdors are more cntical ot the
education thev dispense tian an outside ortic conld ever be, They
know hetter than anyone that the subyocts thov teach often do not catch
the intellectnal exatemert that as the heart of the matter. They are
appallcd at the new know ledee. cven whele ficlds o at, that young people
must have to hve e die second 10t or the twenticth cenairy, Sinee at s
apparent that learning will hasve to be the lifclong busimess of every
person, they are scarching tor wavs of teaclung in the schooks that will
ane students the tools. the confidence wnd the curiosty to keep on
learnine

i 1 may return for a moment to e problem of the new knowledge,
I should like to make a plea hore tor a ureat public debate, once vore,
'm the old question “What knowledue v of most worth,?” It scems to
e that the Sputmk-pspuad emphass on mathematios, the «dences aud
foreign languaces—and the corncalum revisions beme made in these
and other subjects—is namensev vahiable. but searcely adequate to
twde the schools in thar education of (I the dnldren in all parts of the
naticn. As edueators, we shall wont to pariiapate i the debate. but the
question is too senotic for any sinzle secment of the population to make
the determination.

Dimensions of a Discipline

Since I have mentioned so often the term “discipline.” 1 want to
cxplain what i think it means. then 2o on to the relation school subjects
bear to the discilines,

Itis appealing to say that a diseipline is an organized way of making
knowledue. It is an organized way of nquiting. The knowledge we make
most use of and have greatost respect for tends to come to us organized
mto disciphnes. There are disapliues with names like historv, mathe-
matics, and chemnstry There are dsaphines in the esthetic field: the
graphic and plastic arts and the dinaphne of estheties itself, there is
philosophy.

Any disaphne may helpfally be desonibed according to three charac-
teristics. In the first plice. a disapline relates to a field of evente or a
ficld of phenomena: a discipline has a domam. Chemistey does not deal
with the same studl in the world that poctis does, nor theoloayv, nor his-
tory. So onc way to scparate disciplines from one another is to separate
their domamis. However, some diseiplines deal wath the same field. or
overlap considerably wath respeet to the ficld that they confront. For
example. sociology and social psycholoay deal with many of the same
events. We cannot separate history from economics by saying histoncal

3
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conts e nover coonomie cvents Yot thare s an nctoran’s wa ot deal
coaath events and an ccononn s v of deadimer with ovents, and these
aodiitarent

Phe st of these charactorsties of the disaplies has te do with
the st obdos that we veede—thie basis on whidh tuth iy be ckaed
Aothnn e disaphine or how proot may he ostabhshod The Tistonan's wa
of do g aath preot s not the chemists way The st s wany and
the chomnts wav e not the peets wanv, and these thice are not the
theolocins wovand these foor are not the plnlosophers woy There s
cactobrdes tor ey andits pocul g to the disaphne i guestion Sone
obthe Jdomonts of the mlos acan may be dentical m one dis phne and
aethor Both chamts and plivacsts conduet expermients as o wan
foward tith but chienstiv and plivsaws awee diflerent dserphmes Although
e redos iy be sinlar then donns wre different Hhistors and poetiy
avqpnte different witho respect o the rales, althoueh the events the
Ceat nneht be the sane W vt Jean to ask the scholar - a diseiphne
ahat thewndes of Tns cune co What mielt Tacad to find out what o
ceoztapher savs ceomaphy s what a phyvaast savs physies s, what
medhionmatican sos mathematios 52 The scholar m this commedction 1
defined s somebody swho s tivines o prodiuce knowledge accordme to
the domam and the ales of the disaiphine he mhalnts,

But there s more: The disapliuies also have hustones, and they are
heavilv imfluenced by then Tastones “Phere are older disaphnes and new er
disaphucs the Tostones of these older or new er diseipliies mterpenetrate
thevndes that we used and most espeaadly the domams that they Lave
cstubbished Thus wstronomy has ac Instony that mcludes astioloay | and
to this diy the domam ot asttononin . winle it does not deal with the mvths
and snperstibions that astroloas s concerned waith, nevesthieless s particu-
Lulv concerned wath the movemants ot the heavenly hodies Tt s quate
concervable that this field might huve taken as it center the properties
of the heavenly bodies or the nature of the unnverse, cosmology—these
beme withnn the broad field of astiononny But the fact that the astion-
omer continnes to be very muach mterested m the motements ot the heas -
enlv hodhes s amcartifact of s own Instors Tt s neither 4 good nor a bad
thing, 1t 18 just a fact

Wemzht ask annlar questions about om - ficld of education. thoueh
it cannot e called a disaplne heeavse the rules wie not clear What is
the mpact of o own tradition upon us? What does it cause us to per-
cenve as relevant How does st cause us to think o want to thank bout
cducationad probleas One tiing m om history that has a substantial
cffect on the way we think s that education, Listortcally . has been thousht
of as a moral coterpriise—somethimg that has a meat deal to do with
ethies andl anaently, with worslip, When we thmk about educational
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problems, almost invaniably we start with what we now call value state-
ments We start there because our tradition 1 what 1t 1« Whether at
ought to be that way < not a relevant question That 1s the was 1t s, and
it mfuences us If we are comg to know more about what we do. we
ought to know more about omr own lustorie wavs ot thinking and our
historic concsrns

To summanize 1 diapline can be defimed as a way of knowme a
wav of making knowledee, As such. a disciplme is charactenized. first, by
a domain, an arca of human espenience, or an area of phenomena tor
which the person in the diserphine takes responsibihity | second, as a set
of rules that has to do with how tiuth is established and how truth 1
conceived of and stated, within the disaiplme. and third. as having a
Instory that mav be deseribed and that presumably. ought to be known

School Subjects or Disciplines?

Now let us tumn from disaphines to school subjects Exvery acadenne
school subject that we try to teach was onginally based upon some diser-
pline defined in the terms just given. A school subject is a translation of a
disaphne into a pattern of learning What do we teach m school® We
teach lhiteracy, but 1s this a disciphne® It could be thought of in tls
taslwon, certainly, there is a diseiphne of language We teach some of
the skalls that are necessarv for entering into this diseipline, bat do we
teach the discipline?

We teach arithmetic m the clementary sehool, but we call it mathe-
matics when pupils leave grade cight. Tlus is the name of a disepline,
and 1t 15 also the name of a school subjeet We have to ask. how good is
the translation® Is the subject of mathematics as we concenve of it n
school true to the disciphne of mathematics as a mathe matician sees it?
We teach history, we teach some geography, we teach some econonnes,
and we +ach some saence The titles suggest that the school subjects
hav e ansen from a diseipline that has a substantial nature In a good manv
ciases our attempts to tramslate the disaipline mto viable subjeet matter
that can be learned m school are a mistranslation, in the sense that the
learning method that we have developed has taken the place of the
disciptine. We have beeome subject-centered in fact, the subject is no
longer relevant to the disciplme Ow objection to the artificial and largely
arbitrary nature ot much school subject matter is derived from the fact
that it is arbitrary, superficial material. It fals properly to represent the
disciphne out of which it came

Listen to a sertes of charges We have tanght prosody m the name
of poetry. thus killing an interest in poctry for oursclves and our descend-
ants. We have taught, grammar in the name of compuosition. destroving

5
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the possibility of a widespread abihty to write good essays or even good
expository prose. We have taught computation in the name of mathe-
matics. and now we commonly sav to one another, “The trouble is, the
voungsters can do it, but they don’t understand 1t.” \When we have taught
phonics in the name of reading, we have produced in the carly grades
word-callers, not readers. We have taught place geography in the
name of geography, almost killing this subject in the schools. No geogra-
pher says that this is what geography is. We have taught dates and battles
m the name of history, I would say instead of history. An historian does
nct describe his discipline thus. Only in school do you get preoccupied
widh these matters—never again. We have taught facts and principles
in the name of science; but science is a mode of inquiry, and the scientists
now say what we are doing is not only out of date, but 1t is not science.

The Physical Science Study Committee conceived a way of thinking
of science that stems directly from the disciphne, and that does not corre-
spond to vur tradition of subject matter in the schools. They have de-
stroyed our subject matter; they could not modify it. They could not go
gradually from where we are, for example, in physics in the secondary
school, to where they thought we ought to go. They had to destroy what
we were doing and reconceive it frum the bottom up.

Such reconceptions of the disciplines we mean to teach are the most
important thing that is going on in education, because they are so funda-
mental. Such revision is very likely to go all the way through the subjects
we teach. It includes physics. biology, and mathematics. There are some
stirrings in the field of English, and we await some activity in historv
and the other academic fields. Sooner or later we will come to reconcep-
tions in another kird ot field. We will raise questions about the so-called
vocational or, as Dr. Conant likes to say, the marketable subjects. These,
too, may some day be thought of as arising from a discipline of basic
technology, or something of the kind. It is interesting that we teach people
typing without saying much about typewriters and how they work, how
they may be thought of, where they came from, or how they fit into the
scheme of things. We teach the skill naked. People who learn to play
musical instruments, with the exception of the piano, ordinarily want to
know how the instruments work. They like to know how they are made.
They want to know something of the theory that underlies the structure
of the instrument. What about conceiving of auto mechanics as a specific
field of technology, and of trying to determine what is the technology
behind the automobile? What theory underlics t? Not what physical
theory, but what technology? The term is used advisedly, though it rep-
resents only the beginning of a thought.

If I have questioned, explained and defined sufficiently my thinking
about the disciplines as they relate to education, I should like to close

6
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with some observations on the difficulties of a multidisciplinary approach
The practical problems we are confronted with are not mathematical,
chemical, biological or literary; they are often all of these and many more.
It would be helpful if one could be awure, mtellectually, of what one
were doing when confronting 4 practical problem—to figuratively put on
a psychologist’s hat. then a sociologist’s hat. then o physicist's hat, and an
ceonomist’s hat, in turn. One would then need to wathdraw for the pur-
pose of synthesizing all the vanous msights and of arriving at a wiser
solution of the problem. Untortunately, wisdom does not usually come
to us in multidisciphnary packages. When we aclieve it, we tend to call
it not discipline, but art, and we deny that it 1 a wholly rational process.
Perhaps the papers that follow will help us to design our school activities
in a way that takes advantage of many disciplines, yvet does not foreclose
our generalizing in a peculiarly educational wav.
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A Biological Force

Physical Growth as a Factor in the
Behavioral Development of the Child

Wiiton M. Krogman

By “plasical growth,” T mean all processes of Liological or orgame
growth, both morpholozical (structural) and physiological (functional)
By "brhaviodl developinent,” 1 mean the total ot the caltoral mtegra-
tion of the clild m social and psychological pattermng These are
mimmum and 1ather wbittany defimtions—even 1estnctive defimtions—
but they comvey some idea of two major realms in the growme hfe
of the duld. the hological and the psychocultural Those have one
nagor clement e counnon: both are progresave and comulative, they
are tune-linked m the growing hfe of the dnld This is a working premise
1cadily aceeptable

I we proceed fiom the toregomg, then our core problem presents
itself. How, to what extent, are these two rculms correlated® Moreover,
if there s some correlation, how great 15 t? Doces the correlation difter
with age-peniod? How variable 18 it® Can it be used for prediction®
What 15 its relation to concepts of “readiness™ In substance, may we
paraphrase, “A sound developig mmd in a sound growing budy™?

there can be no doubt but that “behavior.” per se, s ultimately and
mitiatly orgasee, ie, it is rooted n the basic newmophvsiological con-
struct of the organie~ In the broadest posable ternins DuBiral (1960)
defines beliavionr as an “mput from the environment that propagaies an
output that is adaptively appropnaw to the input.” Burr (1960) makes
the following statements. “Behavior is the wov living svstems adjust to

8




Q

ERIC

PAFullToxt Provided by ERIC

~

their environment”, “The attributes of protoplasm determine completely
ti ~ reactions”, “The properties which make adjustiment adequate are
properties basic to protoplasm.”

Statements such as the forcgomng lead to the broad assumption
that behavior 1 an entrenched aftair, rooted 1in orgame (protoplasmic)
potential  There is reason to believe that the neural ciremts which
faalitate the stimulus-response cyvcle are lad down very early in
embryonic life. If this be so, then “learning” in a bological sense does
not so much involve the establishment of new connections between
nerve cells as 1t does the utilization of diflerent combinations of nerve
pathways already present. At a more highly integrated level, we may
observe with Hamburger (1957) that “organs are bwlt up first, and
thereafter they are taken into use ™

A useful summary of developmental stages would be somewhat as
folicws: (a) prenatal, which centers around the oriein of behavior
patterns; involving a self-generating maturation process winch follows
an inherited and stereotypic pattern, in a strict sense, learning and
exercise play no role Lere; (b) postnatal, where evercise and learning
are the dominant factors in the perfection of preestablished structural
and functional (bchavioral) orgauization; and (c¢) cultural or motiva-
tional, stemming from hunan value systems: here entirely new, super-
imposed, potentialities of mind are built upon the biogenetic neural
endowment. It is this last stage which has led Bullock (1958) to
conclude that, “present physiology of neurons, extrapolated. can (not)
account for behavior.”

In attempting to evaluate the above generalizations, it will be first
necessary to say a few words about the processes of physical growth «nd
their evaluation.

Physical Growth: the Maturation Process

A favorite thumbnail definition of physical growth of mine runs
like this: “We grow; we grow up; we grow older.” That is, we increase
in size, e change proportions, we progress toward maturity goals.
Leaving size and proportion out of the picture for the moment, let us
focus upon the proc »ss of maturation.

Quite lterally ve are born to grow older. This is to say that the
spark of life. once it is iit at conception, is destined to flame, to flicker,
to go out; tc put it another way, it will burn brightly in the anabolic
phase of growth, it will burn erratically in the catabulic phases of the
age-changes ot later life, and it will be extinguished by death. In this
entire life period we shall concentrate upon the first two decades of
postnatal life the growth period, par excellence.
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There are data avalable upon the growth-changes in the entire
human body (cf. krogman. 1911, and Lansing, 1952). Of these the
one we may put to practical use is the skelefon. We have learned that
this tissue 15 an evecllent record of the progress of biological time
More.ver, this tissue readily lends itself to graphic recording via the
X-ray film. Thus 1t is that standards of skeletal development are avail-
able for hand (Todd, 1937; Greulich and Pyle, 1959) and for knee
(Pyle and Hoerr, 1958). These standards are acceptably 1eliable within
the range of the age-standards themselves, i.e., within lustra of about
six months Baver and Bayley (1959) accept these standards as the
bases of the growth prediction. while Maresh (1958) regards them as
“of limited value in predicting the onset of adolescence, or of adult
size.”

How is the agc-assessment of a hand or knee X-ray film used? We
interpret the “matunty” of such a film (in terms of ossification centers
and their “matunty indicators”) as a record and assessment of the
childs true biological age. If his chronological age (C.A.) be 8:3 (eight
years, three months) and his skeletal age! (S.A.) 9:3, then the 9:3 is the
real age of maturaticnal achievement. More than that, S.A. is the age of
expectancy: tlus boy is advanced? 1:0 in his maturational progress.
Suppose he were 7:3; then he would be retarded 2 1.0 in his maturational
progress.

Let us bring the idea of “expectancy” into sharper focus. Suppose
we have two boys, both with C.A. of 8:3: the one has an S.A. of 7:3,
the other of 9:3. Here are two boys of the same age—the calendar says
sol Yet, here are two boys who differ by two years in growth-time; the
onc evidences a fast, the other evidences a slow, tempo of maturation.
The difference of two years is more than a measure of biological age—it
is, or may be, an arbiter of Icvels of behavioral ability and expectancy.

The great physiologist Cannon often referred to “the wisdom of
the body,” a quasi-teleological way of saying that “the body knows,”
i.e., knows best what is good for it. and what it can or cannot do. I believe
this quite firmly, especially in terms of the growth of the entire organism.
It makes sense to conceive of growth prcceeding ar a whole, moving more
or less evenly along all fronts. It also makes sense to conceive of the
common front as possessmg salients and recesses, as it were, so that we
need not demand a 100 percent concordance by far. It is the relatively

'This has varyingly been called “carpal age,” “physiologic age,” “bone age,”
“biologic age,” and so on. I use $ A. because of its more gencral use,

*“Advanced” and “retarded” are used here advisedly, even though “retarded”
has come to be linked, in the lay muind, with mentality. “Accclerated” and “de-
celerated” convey the idea somewhat, even though these terms refer more to
velocity.
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concerted forward progress that counts, not the statics of a single leveled-
off evaluation.

At this point I shall regard it as a demonstrated fact that we have
a reliable instrument to record true growth-age in the child. It is now
time to consider the implications of this “true growth-age”—how mwuch
meaning does it have in the behavioral sphere? Are growth-time and
behavioral-time parts of the over-all equation of growth? lf so, how are
these related”? Reciprocally? Integratively? Directionally, with flow more
one way or the other? Are they related ineamngfully, so that the educator
may use the conceptual mechanisms for the fuller understanding of the
learning process en masse and ‘or individually?

Maturation: Early vs. Late

Just as there are tall and short children, heavy and light, stocky
and slender, so there are early maturers (and fast growers) and late
maturers (and slow growers). The problem of defining “early” and
“late” is a moot one. Some researchers use M£1S.D., M£2SD., or M*
some arbitrary limit. For working purposces 1 use S.A. more than 1:6
behind C.A. and S.A. more than 1:6 ahead of C.A., for retarded and
advanced, respectively. This gives a time-span of 3.0 or more between
minimum limits of ea.liness and lateness.

We may accept as a rule that S.A. is pretty highly correlated with
morphology (size and proportion) and with physiology (functional
complexity and integration). This is to say that a child advanced in
S.A. is more apt to be taller, heavier, and to show the earlier incipience
of adult proportions, and vice versa; further, such a child will usually
achieve at an earlier age the biochemical and structural changes ac-
companying sexual and adult matunty, and vice versa. Growth-wise
we tend to reflect (and be) what we are maturation-wise. In no growth
area is this more true than during the adolescent period (the entire
circum-puberal period).

The age-old Nature vs. Nurture theme rears its hydra-head at this
point. Hughes (1957) is pretty sure that Nature and Nurture are highly
correlated:

. when a child is growing rapidly he will seek, utilize, and assimilate
large amounts of nurture in many areas, and when he is growing slowly he
will avoid, rcject, ehminate, or be damaged by, nurtural amounts that are
in excess of his growth rates.

We can agree with this up to a point, for Nature and Nurture are
too complex to be equated as though each were a single variable or a
single unit. We shall return to this theme when the concept of “readiness”
is tackled.
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In the mterpretation of plivsical growth. we mayv accept thaee
expressions of vanalhity () the rate of @onth differs. (b the age o
time of an accelerated growth phase differs, oo the timme of seaual and
adult matunty diflers, These varables aie Iimked to beliavionr not so
much m an emergent sense as man expressed manner. In this way the
ntellectual aspecet ot development s onlv secondanlv imolved: 1t s
the s 1ocultural aspect that s prmany: For hetter or for worse the stainp
of approval (espectally  selt-approval) s on carlimess and ats  con-
comitants, bigness, "maturencess.” and son-trat achievement. This state-
ment is especially true for bovs and. henee. studies have concentrated
upon them.

Jones and Bavley (19530, cited m Mactarlane, 1938) found “carly”
male adolescents to be peer-udged as phisically more attractive, more
matter-of-fact, and more relased “Late”™ hoys were judged more cager.
animated, unmhibted, active, and tense. In a follow-up studv at age 33
vears, 11 “carly” men were more dominant, rcsponsive. making a better
impression, and were less impulsive than a small sample of “late” men
Mussen and Jones (1957, also ated in Macfarlane, 1938). on fantas:
themes. found “carly” hoys to be self-confident and assuming more
mature social roles, they produced more class presidents and athletes,
whereas “late™ boys were more apt to feel personally inadeqguate, were
more apt to have strong feelings of rejection and domination by others,
were inclined to have prolonged dependency needs, and tended to
have a rebellious attitude toward parents At the age of 33 vears. of 11
“early” boys four had very important jobs. while of nine “late” hovs
none had important jobs

On the neuromuscular (motor) side, Jones (1938) found a pretty
clear-cut dichotomy between ~arly- and late-maturers. Adolescent bovs
with good physical ubihties were more inesomorphic (athletic build).
more physically fit, carly maturing, higher in social prestige. and better
adjusted to adolescent problems. Adolescent boys with poor physical abili-
ties were more cctomorphie (slender build). less physically fit (poor n
health), late maturing. lower in social prestige. and poorly adjusted to
adolescent problems. This dichotomy rests upon Jones” statement that
“physical abilities parallel each other in development. chieflv because of
a common factor of musculur strength.” It is important to note Jones’
statement that:

Peer popularity in Junior High-School was found to show no corrclation

with intelligence level, school achievement, or an evaluation of the home situ-
ation, but did show significant corrclation with physical ability and strength

Hanley (1951) studied the potency of physique (body-build) and
higi: school Reputation Test scores. He used Sheldon’s “somatotypes™ for
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two groups: I, the Califorma Gurdance Resceards Study . and 11, the Cabi-
forma Adolescent Growth Studv. The results were as tollows

Components
En(lm;.x-);pﬂ; H\Ir(:m‘];phy » I-‘:(“l(;l;l()r[)ll'\'
(heavy) (muscular) (slender)
Sheldon 320°° 377 353
Group T (38)° 287 387 354
Group 11 (84) 267 116 378

® Nos. m parentheses o, i sample
°® The nos under cach component  sticugth of that component on a 7-
point scale.

Hanley concluded that “the results in general show an assoctation
between physique and reputation.

There 1s no turther profit in helaborig the 2ot There 1 a positive
and significant correlation between rate. time, and degree of growth (ina-
turation) attainment. and the socio-behavioral complex ot the individual
hoy To a less extent this also apphies to phyvsique. Insofi as all this aftects
peer-rating and status, msotar as thas aflects the bov's concept of self and
of role, then biology 1s 4 potent factor m behavior. Just ow far this pene-
trates into the curnculum area (the total learing process ) is a matter for
individualization It is 4 personal-social equation to be soh ed at mdividual
problem level What is important 15 an awareness of the possible extent to
which biological processes may mvade belavioral mamtestations or m S
warp the total behavioral problem That thns Lolds for girls. as well as ter
boys, is shown by Macfarlane (1938) in two case-histones of girls who
were at the extrenzes of cany and late

Growth, Maturation, and Readiness

Just as m pinlogenv. the evolution of the species or race, there 1s a
time for the appearance of a developmental stage of brain and mind (see
Lassck, 1957). so in ontogeny, the growth or the mdiadual, there is a
time for the appearance of functional stages m bram and mind (see
Gerard, 1959). In fact. we mught define over-all phyaical griowth as an
anatomic ontogenesis. durmg which there are optimum times or stages for
structural and functional advancement. In essence these times or stages
represent a functional potentiality or capacity that we may call readiness
This is to say that thete ae a series of “best times™ when a level of ey-
pectancy may be translated into performance There are many such “hest
times” in the developmental life of the growing cluld, “best times™ for
neuromuscular coordinations, “best times™ for traming and cultural in-
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doctrination, “best times.” 1 short. tor learning and the whole complexity
ot the educative process. It 15 our task to find out more about these “best
times,” in each child, and to teach him accordingly. If we do not, says
psvehiatrist J. A. Johnston (quoted by Brenner, 1957). we will build np
adolescent disturbances and frustrations. Johnston traced many of these
to improper tinung of school entrance, when a new task was tackled before
the child was fully able to do 1t well enough to satisfy the ego: inotivation
was correspondingly stultified in varying degree.

It is one thing to generalize about readiness as a fnnctional poten-
tiality—and, theretore, a maturational correlate; 1t is another to specify. to
categorically relate to something. Brenner's statement that “readiness is
always readiness for a task” makes sense. It is we who define the task in
terms of demands and expectation; not only do we define task, but we
set levels and degrees of performance. This is what we do when we put a
child in the educational framework.

Let us start from the beginning. With growth and maturation (for
form, function, and hiological time proceed synchronously). there is a
series of progressive functional possibilities. This is over-all hehavioral
rcadiness. From this there emerge patterns of performance in terms of
integrated functioning. These patterns are time-linked in appearance
and m sequence; as they emerge, as they are integrated into changes in
form and function. that result in behavioral performance. the total organ-
ism is engaged in the learning process This process is both covert (the
wisdom of the body again!) and overt. the societal and cultural demands
imposed on the growing child. From appearance and readiness of organic
capacity, to integration. to performance via practice: these are sequen-
tially nuclear to what we call learning.

Tt is here that Olson’s concept of “Organismic Age” comes into
sharper focus (1939a, 19359b). To me, as a biologist, the concept is a
logical one, for behavior in its incipient expression is basically (perhaps
only originally) organic. Theic is an organic substructure upon which
the edifice of learning is 1cared. Obviously, this is too pat, too simple;
there are too many variables and too many individual differences. As
Brenner (1957) points out, a child’s rcadiness may vary in time level,
latitude. ficaibility, intensity, composition, and motivation; the expected
task may vary in time level of life-span, magnitude, complexity. quality,
kind and degree of difficulty, and motivational power or valence. In
varying combinations these two sets of variables frustrate any really
simple approach to this whole business of “able and ready to learn.”

Despite the pessimism of the last paragraph we may at least hitch our
wagon to the star of maturational age; for, says Olson (1957), “pace.
maturation, and learning go best hand in hand.” The following statement
by Olson is a workable concept:
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For all achievements which increase with chronological age. the rapidly
growing child will yield the achievement carlier, and the slowly growing child
will achieve the status later than the average child of a given age.

In tackling the problem of “reading r¢adiness.” Olson clearly shows
a close tie-up between reading age (RA) and organismic age (OA). In
three groups of readers, slow (RA 2:0 or more below OA). intermediate
(RA around OA), and fast (RA 4:6 or more above OA), the progressive
curves of growth in RA and OA paralleled one another closely, group
for group. T am certain that the parallelisin between organismic develop-
ment and readiness achicvement may be demonstrated for any specific
task (cf. Hughes, 1957).

It will be well at this point to note Ketclam’s (1951) observations
on oral reading. He stulied 32 boys, 87-126 months of age, all very re-
tarded in reading. They were divided into two groups, experimental and
control. Both groups “had achieved what might be termed typical
growth.” In general Ketcham concluded that the child was “ready” for
oral reading when certain “biological gradients” (energy, muscle, nerve.
movement, perception of movement) were “integrated and fused” with
certain “psychological gradients” (specificity, association, experience).
Reading readiness, per se, is a stage in a bio-psychological continuum.

Readiness as a whole is “ripening,” i.c , an individual potential traus-
lated in terms of capacity and ability. There is a time (to paraphrase)
in the tide of growth which, taken at the full, will lead to greater
learning ability.

Growth, Maturation, and Intelligence

I'am not sure what intelligence is; I know what I think it is: a fairly
general but effective individual response (human behavioral response)
to one or all of the life-situations that constitute the socio-cultural milieu
in which the individual lives. If the response is effective, we speak of
intelligence; if not, of nonintelligence or ignorance. In a full sense one
does not have intelligence; one is intelligent.

Yet, we measure intelligence as though it were an entity, as though
it were some one thing either possessed or instilled, either largely
endogenous (cf. Williams, 1956) or mainly exogenous (Nature vs. Nur-
ture once more!). Whatever view taken, it is true that intelligence can
be measured, quantified, so that a whole number may be given as a
value judgment: the so-called Intelligence Quotient, or IQ. Here is the
problem: How is the IQ related to growth and maturation? To what
extent? In what degree? What is the comelation? Let us survey the
evidence.

In 1893 Porter studied St. Louis children, and found that at any given
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age pupils with Ingher grados were lareer (taller and Licavier), He
conchuded that physical growth 15 the baus for mental growth In 1893
Boas stated that Porter’s data proved only that physieal growth and
mental growth are correlated, not that the one depends upon the
other. Bos also advised the use of the terms, “advanced” and “retarded.”
Far Worcester. Massachusetts, school cluldren he demonstrated size
(hewght) differences due to variations in the fempo of growth:

CA Grades ) 2 3 {

7 6¢ 78 7Y —_
8 83 59 95
9 —_— 90 9 4 97

In the foregoing the figures are for height age (HA). eg grade 1
has an HA range of 6 9—7.7 vears, grade 2 one ot 78—9.0 vears and so on.

In 1941 Boas studied the relation of height age (HA), weight age
(WA), and biological age (skeletal age. SA) to the 1Q. He found a
significant regression of the 1Q on HA and SA at a given chronological
age. and concluded as follows:

The close corielation between anatomical and psy chologieal trats 1 child-
heod mnst be interpreted as due to the mfluence of the tempo of physiological
development over the body and its functions

In 1937 Todd, in Atlas of Skeletal Maturation. Hand, observed.

Matunity is not experience 1t is that upon which evpericnee imprints
itself and without which expenience does not register. . . A cluld who 1s re-
tarded in maturaticn will think and act hke a vounger child. Expenences
normal for his vears simply fail to register . . The analysis of psychological
responses or behavioral patterns 1s greatly aided by a prelmimary assessment
of the physical developmental progress, weight be ng an indicator of nutrition,
staturce of health, and maturation of constitution,

Several years ago Brenner and Morse, of the Mernll-Palmer School
in Detroit. placed at my disposal certain basic data based on 16 children
of kindergarten nge. The Pintner-Cunningham Primarv Mental Abilities
Test (PMAT) was related to height and waght (as interpreted in the
Wetzel Grid) and to skeletal age (as assessed in the hand via the Todd
Atlas). Corrclation of PMAT with H-W was --.03 and with S.A. was
-+.35. When the same biological variables were correlated with reading,
the results were as follows:

Test H-W Age (Wetzel) SA (Todd)
1 Metropolitan Reachiness
Reading 02° 07°
Numbers 01 17
® All valie, of r are posiive (plns).
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Test H-W Age Wetzel: SA (Todd)
2 Momoe Reading Aptitude

Visaal .16 15
Auditory .66 44

Motor 38 18
Articulation .18 21
Language 03 33

Growth. :.s measured by H and W, is not a factor in PMAT. hut
scems to be in the auditory component of the Monroe test. On the other
hand, maturation is a factor in the PMAT and in the auditory and lan-
guage components of the Monroe test. it is reasonable to ohserve that
maturation s certainly a factor to be reckoned with in the readiness or
learning area. Correlation is not high enough to be predictive. to be
sure, but maturation is there and cannot be overlooked.

When we 2o to later years we may note what Tanner (1953) has
to say about the adolescert, i.c., the circum-puberal phase of adolescence
He finds, as we might expect, an 1Q in favor of the early-maturers (c.g .
the post- as opposed to the pre-menarcheal girls of a given chronological
age).

Tanner ohserves that “evidently the brain does share to some smali
extent in the general factor of bodily maturity during this growmg
period.” At adolescence. he says, there is in general a “heightened
capacity” to carry out. “in combination as a group, as well as singly.
logical operations involving the ideas of identity. reciprocity, inversion.
and co.relation.”

If we acezot the maturation process as innate and, therefore, bhasie
we must now .urn to another innate nuclens: genetics There s reason to
believe that the child inherits not only an “early” or “late” maturation
pattern, but one of mental ability or potential as well. Honzik (1958)
opines that, “it would appear that the parent-child resemblance in mental
ability is more the result of genetic than environmental influcnce.” To
which may be added Bayvley's 1954 assumption of “the existence of an
hereditary core of parent-child similiaritics in both mental and phvsical
characters, even though such similanities may not be evidenced during the
first year or so of the child’s life. . . . Differences in the mental organiza-
tion of the infunt and the adult could contnbute to the changing parent-
child relations in mental ability.”

Up to this point it may be inferred that at least two major elements
enter into the interpretation of the child’s 1Q: (a) it 1s influenced, in
part, by maturation level, at least in earlier years; (b) it is a reflection of
(true) parental background and this influence becomes sonewhat
stronger with age of the child. The emergent questions are, obviously:
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How much is the IQ affected? Is the effect strong enough, or consistent
enough, to be predictive?

In 1959 Klausmeier, Lehman and Beeman (1959a) and Klausmeier
and Check (1939b) tested the relationship between physical, mental,
and achievement measures and intelligence. In the first study (1959a),
three hypotheses were framed:

(a) A low level of physical development within the child accompanies
low achievement in anthmetic and reading;

(b) Uneven physical development within the child (split growth) accom-
panies low achievement in arithmetic and reading,

(¢} The within-child variabihty in strength of grip, intelligence, reading
achicvement, language achievement, and arithmetic achievement, is the same
among children of low, average, and high intelligence

The physical measurements used to test hypotheses (a) and (b)
were height, weight, grip strength, number of permanent teeth erupted,
and skeletal age (hand X-ray film). The testing of hypothesis (c) was
done via the Wechsler Intelligence Scale for Children (WISC): low
intelhgence=>55-80 1Q; average=90-110; high=115 plus. Hypotheses (a)
and (b) were tested by correlational :echniques, (c¢) by analysis of cova-
riance. The subjects were 80 children (40 boys, 40 girls) drawn randomly
from four third-grade classes and 58 mientally educable retarded children
from 11 special classes. All were from Madison and Milwaukee,
Wisconsin.

Level of physical development and variability in physical develop-
ment correlated with arithmetic and reading achievement as follows:

Arithmetic Reading
Boys Girls Boys Girls
Level physical dev. incl. dentition .455 .128 384 069
Level physical dev. excl. dentition .506 073 443 .048

Variability in phys. dev. incl. dentition —.235 —.044 047 .262
Vanabihty in phys. dev. excl. dentition —.027 —.065 045 007

The correlations of .455 ar? 506, and .384 and .443, for boys’ levels
of physical development and achievement in arithmetic and reading,
respectively, are statistically significant. No such findings were made for
girls. Thus, hypothesis (a) was upheld for boys only. Hypothesis (b),
uneven or variable physical development (split growth ), was not upheld
for either sex. The testing of hypothesis (c¢) led to the following
conclusion:

. . . the within-chuld variabi ity in strength, WISC 1Q, reading achieve-
ment, language achievement, and arithmetic achievement, was not the same
among children of low, average, and high intelligence. However, when only
the three achievement measures were used as the measure of within-child
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variability, the groups were the same; also the within-child varability was
significantly higher for girls than for boys at each IQ level.

In the second study (1959b), the same three hypotheses were tested
on children with a mean age of 113 months. Five physical measurements
were used (height, weight, grip strength, number permanent teeth, skele-
tal age). Eleven behavioral or achievement measurements were used
(WISC 1Q, Cal. reading achievement, Cal. arithmetic achievement, Cal.
language achievement, chronological age, emotional adjustment, achicve-
ment in relation to capacity, integration of self-concept, expression of
emotion, behavior pattern, childs estimate of own learning abilities).
The essential findings in this study (from Table 111 in 1959b) are the
tollowing:

Measure
Height

Weight

Grip

Dentition
Carpal
Reading

Arithmetic

Language

Emotional adjustment®
Ach. and capacity*®

Int. self-concepts®

Emotional expression®

Results

The high IQ group is taller than the average
and the low.

There is no significant difference among means
by sex or I level.

The low IQ group is weaker than the average
and the high; the average group is weaker
than the high; girls are weaker than boys.

Girls have more permanent teeth than boys
Girls' carpal age is higher than boys'.

The low IQ group mean is lower than the aver-
age and the high group; the average group is
lower than the high.

The low IQ group mean is lower than the
average and the high group; the average
group is lower than the high

The low IQ group mean is lower than thc
average and the high group; the average
group is lower than the high.

There is no significant difference among means
by sex or IQ level.

Girls achieve higher in relation to capacity
than boys.

No difference by sex or 1Q level is significant
at the .01 level; girls’ mean score is higher
at the .02 level

There is no significant difference by sex or IQ
level.
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Behavior pattern® There is no significant difference by sex or 1Q
level.
Estimate of own ability®  There 15 no sigmficant difference by sex or 10
level
(Girls” mean score is sigmficantly higher at
about .02 level )

° Based upon psychologists’ estimates.

The most pertment findings are:

. . . that the low IQ group 15 much the same as the other two groups m
physique, anatomical development, and adjustment of sclf to othe-s, hut
markedly different i achievement and also m vitality as assessed by strength
of gnp. . . . The researchers infer that the low 1Q children are making a
relatively good personal-social adjustment i the special classes, that therr hods
structure should be capitalized upon with appropnate nstructional activities,
that their educational achievements under optimum learning conditions will
probably continue to fall farther belund those of the average and lugh. . . .

In general it was found that a low or unevon level of physical
development does not accompany low achievement in reading and
arithmetic. With respect to within-child variability the following emerged:

1. Average girls less variable than low boys and girls and high bovs,

2. Average boys less variable than low gitls and lugh boys,

3 High girls less variable than low guls,

4 Withm-child vanability m reading, anthinctic and language less tor
average than for low or lugh,

5. Boys less vanable than guls

Summary

L. Physical grouth has heren been defined as the sum of all pre-
and postnatal hiological or orgame grow th processes, both morphological
(structnral) and physiological (functional).

2. Behatioral decelopment has hercin been defined as the total
cultural integration of the child in soao-psychological patterning.

3. These two major processes are time-linked in that both arc
progressine and cumulative in the growing child

4. The concept of physical growth basically embraces merease in
size, change mn proportions, and progress towards matunity (or matura-
tion process). The two most frequent measures of size and form are
height and weight, the one most standard measure of matnnty -rate 15 an
X-rav filin of wrist and hand which, when assessed. provides an estimate
of biological age (skeletal age or SA).

20




PAFullToxt Provided by ERIC

3 The use of a bological age-framework permits the recogmtion of
three categones of maturers  carly, mid, and late. This, 1 turn, pernuts
the recognition of three categones of growers: fast, average. and slow
All thmgs bemng equal, these are direetly, thongh not perfectly, cor-
related:  carlv-maturer and  tast-grovver, mid-maturer and . average-
grower, late-maturer and slow-grower.

6. There 15 every reason to beheve that the carly-fast and late-slow
categorics markedly influence the psychosocial levels and attitudes within
and between the categorics, especially during the adolescent period. To a
less extent this carries over into the neurophvsiologic (motor) realm as
well. as determined by perforiaance levels,

7. Readiness is herem defined as a functional capaaity or potentiality
related to an ontogenetic stage of structural-functional growth and
mtegration. Readiness implics a “best-time™ for initiating a specific task
situation.

8. There scems to be a useful and workable tie-up between total
growth-time (Olson’s OA) and readiness-stage. The more advanced the
OA (espeaally its SA comporent) the more advanced the readiness-
achievement level, and vice versa.

9. Maturity level is a positive factor in intelligence and in learning,
but the correlation is too low to be predictive. The maturity level is an
innate or endogenous factor, as opposed to exogenous sociocultural
factors.

10. A further factor of endogeny is tv be found in positive child-
parent relationships, which suggest that intelligeiice and learning are
entrenched in the family-line framework.

11. In boys, but not in girls, levels of physical development were
significantly correlated with arithmetic and reading achicvements. Un-
even physical development (split growth) and within-child variability
were not significantly correlated.

12. 1Q grouping does not affect, nor is it affected by, physique
anatomical (maturational) development, or self-adjustment categories
or levels, but such 1Q groupings show differences in achievement and
vitality (strength of grip).

I would, just as much to ard for myself as tn and for others in the
area of child development, emphasize that the growth of the whole
child is a “package deal” Just as I, a human biologist, cannot neglect
the whole realm of social science, so I hope that social scientists will in-
creasingly foray into the areas of human biology.

There is much to learn. Hopefully, we can learn together, synchronously
and integratively.
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Socral Forces . ..

The Learner and His Audience

Reuel Denney

In this paper 1 shall 1eview and mterpret some of the wavs in which
the social context of the learninng process 1s bemg studied and reevaluated
today.

All cultures expect the voung to learn. Thus all cultures give some
role-definition to the person as learner and alt cultures assign some
status n the social structure to the person as learner. The cultural varia-
tions in such assignments cof role and status are. of cowmse, wide and
sigmficant. In cultures in vhich the tradition 1 entirely or predominately
oral or at least nonhterate, the place asagned to the person who is in
the process of learning is relatively unspeciahized. as Ravimond Firth (1)
reminds us, and the teacher-learner relationship 1s institutionalized only
in the crafts and in the rchgious institutions.

The same is generally true in cultures which, while possessing
literacy, live at a subsistence level In such cultures the process of
learning and the role of the learner are largely subsumed under some
other larger classification emploved by the social system—classifieation
by age, or by sex, or by expected future occupation, or by place in the
kinship system. One way in which such older cultural definitions of
learning and the learner persist, even i new situations in which the
culture has become literate and more complex, is suggested by Middle
Eastern clay-tablet records. In the Fertile Crescent, at an early time, a
culture that had taken possession of cuneifonin writing provided schools
for students, and called the students “sons of the tablet-house.” The
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culture was descrnibing a new relationship, that between master and
student, in a vocabulary that had custed before schools were even
thought of.

One way of relating human learning with culture 15 to ask the
question, “How does an individual learn the culture of his society?”
This is a question that every anthropologist has to ask m one sense or
another, even f his major interest does not happen to lie in the trans-
mussion of culture from one generation to another. An example 1s the
work of Margaret Mead, which mcludes not onlv many monographic
stuaies but that extraordinary report in New Litcs for Old (2), the only
record by the same observer before and after the sluft of a whole primi-
tine culture to a modern style of life. This is the line of research that
has remin-ed us how important the informal, the unnoticed, the unaware.,
the unprogrammed elements of acculturation can be in the education of
the whole person within a culture.

Another way of approaching learning and the learner 1 to ask,
“Ir. what way does this or that culture make a place for the concept of
learning, formal or informal; and in what way does 1t acknowledge
the presence and the role of the learner® Every culture makes a
place for the person as a member of an age group, a sex group, and
an occupational group. One might also ask them, “How does it make
a place for the process of learning and for the person as a member of
a group of learners® Do cultures vary in the salience that they attach
to the learning process? The learner’s role? In what manner? To what
cffect?

Within this general approach lies a subquestion that is of particular
mterest. One of the ways m which a socictv or culture nstitutionalizes
the learner is to place itself in the position of audience to him. Thus,
the instructor hstens to the recitation of the student’s lesson and the
other members of the class provide a peer-group of hsteners who form
an audience to the learncr’s cfforts, In the parents of the learner the
socicty provides another specialized audience for the triumphs or the
failures of the learner. Finally, through publicity of one sort or another,
a whole national culture may give andience to the learning that goes
on within it. The lcarner needs an aundience and one is provided. The
question is, what kind of an audience?

In recent years, Americans have become more and more interested
in the role and the status offcred to the student, not merely by his
family and by his school, but by his own peer-group. We arc coming to
believe that the role and status which the learner thinks of himself as
acting and occupying are more and more indicated to him by his peers.
Inquiry along this linc is to be found in The Lonely Crowd, in which
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Ricsiman, Glazer and myselt identified this drift as one aspeet of what we
called the change troin nner- to other-direction. We associated this
with the nse of a culture of abundance and with a shift in the pressures
on the young from the older pressurc to be good producers to the
newer pressures to be good eonsumers. In a moment we shall want to
look at some reeent researches into this formulation and recent studies
of the influences of the peer group. Right now, we must review the
gencral sociology of the learner in society.

Nathan Glazer (3), suggests that we Americans have been concerned
with three very broad questions about the relationship between society
and culture on the one hand, and the learner, espeeially the young
pupil or student, on the other.

1. How does our culture reveal to us or econceal from us the facts of
what actually goes on i the learning proeess? A varicty of researches
have been direeted at tlus question. To illustrate, there have been many
interesting writings inspired by the suspicion that a widely held indi-
vidualistie and competitive set of values in our culture has operated as
an ideological screen, distorting our observations of learning processes
in our schools, our industries, and voluntary associations. One of the
best known examples is Mayo’s study of the General Eleetric plant at
Hawthorne (4). A theory of job learning and job productivity that
stressed individualistic and rationalistic ecompetition was tested in a
series of ingenious cxperiments. They threw doubt on the idea that
job-learning and job-productivity organize themselves around the simple
incentive pattern suggested by the paradigms of classical economy. A
result of the Hawthorne experiment was to suggest that all sorts of
learning and all sorts of learning situations are concealed from our
view because the value-systems provided by our culture prevent us
from secing them as they are.

2. How do different cultural and social backgrounds affect the fate
of the learner? Of all three of the questions that Glazer lists, this is
the one that has attracted the most attention. The question was drama-
tized by the recorded differences in the results of white and Negro
Army intelligence tests during World War I and by the types of explana-
tions offered for these differences. The effect of subsequent studies has
been to prove that all naive hypotheses of racial difference are false, and
this negative result is rather more convineing than some of the new
hypotheses constructed in their place.

3. How does the institutional framework of our eulture induce proe-
esses and expectations that have differential cffects for learning and the
learner? Recent researches suggest that many students can achieve more
than their culture or they themselves think they ean.
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So much for a rather general view of the inatter. Let us pause to look
at the whole subject from a slightly different viewpoint, emphasizing the
on-going talent search mn the Umted States. All three of the themes
outhned by Glazer appear m the cunient talent-search.

A most stimulating general commentary as background to the recent
American talent-search 15 that provided by Paul Goodman in his book,
Growing Up Absurd (5). He suggests that 4 major difficulty for voung
people in the process of casting themselves mn future roles in life in our
society is that many of the roles occupied in the American work force
are themselves empty. Mr. Goodman is particularly entical of redundancy
in management, the large nmuber of people who are engaged in the mar-
gins of merchardising and advertising, and the meaninglessness of many
occupational roles that we see around us. In some senses his entique also
overlaps that of William Whyte, who noted for us, in The Organization
Man, that the company town had not really disappeared, but had been
translated into a state of mind. within which middie and upper manage-
ment was now as fully encapsulated as the worker of vesterday by com-
pany housing (6). Mr. Goodman’s main point is that the principal barrier
to intelligent learmng and choosing of occupational roles in tue United
States is the idiocy of our “adult” economy at large.

I would add to his diagnosis two other factors. The first is the anti-
urban bias and the second, the bias against the future. Although country
people are declining and city pecple increasing in numbers, many aspects
of the student role in the United States seem rather overadjusted to
rural expectations and underadjusted to urban expectations. This is partly
a matter of votes and money: the farm-bloc alliance with small business
has far more than proportional representation in our political structure
and a correspondingly expanded control of institutions and values. Yet,
that is not all.

Agrarian fundamentalismn is associated with basic internul contradic-
tions in the view of motivation and of achievement in our society: it
preaches free competition vet often practices price-fixing. While this is
true of many aspects of our monopolistically-minded society, this con-
tradiction is not tolerated with such complacency in any other part of
our society as it is within the farm economy. It is important to notice
the resulting attack on urbanism n the popular culture of the press,
movies, radio and magazines. For example, one editorialist, Mr. David
Lawrence, wishes to rearrange voting so that the powers of the city are
reduced 1n favor of the countryside. Mr. Lawrence sets this idea forward
in a column in which he fails to observe that as of now it takes many
more votes for an urban region or an industrialized state to elect its
representatives than it does for rural regions and agrarian states!

The extention of this attitude into both the formal and informal
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structuring of the student role in the Umted States seems to be consider-
able. Itis at least assocated very closely with a rather crude v ocationahsm
and pragmatism which 1s still the prevaihng temper of many school svs-
tems and unnversities, It also appears to be associated in some instances
with what Riesinan, Glazer and I cailed “curdled inner-direction,” a
high invohement m the slogans of 19th century indniduahsin and a low
comnmitment to their content. An ill-terapered sector of the attack on
John Dewey certamly comes fiom this quarter It s the kind of attitude
that dehghtfully points up the research report showing that permissively
reared boys have more trouble than others in deciding their future occu-
pations but makes no mention of the research showmng that permissively
reared Loys score well on “control” compared with all the others, and
score better on “creativity.”

Onc of the results of this complex of attitudes 1 the disturbing con-
formity that remains relatively untouched by the free plav of ideas cither
internally or by access to the various media of communication. Samuel
Stouffer made a study of the rigidities of American thought in Com:mun-
ism, Conformity and Civil Liberties (7). Measured in terms of its walling-
ness to hear unpopular ideas, according to Mr. Stouffer, and to hear
unpopular ideas debated in public, the Midwest of the United States was
only slightly ahead of the whole South. There is much that is frightening
in the fact that the nchest agricultural section of the countrv and the
world, unburdened by the historic weight of slavery, is almost as little
interested in the free play of ideas as is the South, a socicty upon which
that historic burden has always rested so heavily on 1 individuals and
all groups.

A second bias, in my opinion, is the bias against the future. One of
the interesting aspects of our culturc at the moment is the degree to which
scienhsm and vocationalisim secm to have canquered in educational
spheres. But it is a disconnting of our future to put so much emphasis
on the technological and industrial. In our attitudes toward curriculur
content, the slighting of the classics, hterature and the arts is still strong,
Students are fond of arguing that there is really no future in these
studies, as if they were studying only for job qualifications. And even
in this they show their ignorance of the probabilities of the future
American occupational structure.

Any probable future social structure in the United States, 23 vears
from now, say, will be of nccessity onc in which languages and inter-
cultural and artistic skills will be on a par with any of the other disciphnes.
This is indicated in a variety of rescarches, including for example, George
Stigler’s basic study. Trends in Employment in the Service Industries
(8). It is also to be presumed, that since it is now fashionable to sub-
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sidize the scientists, doctors and engincers, both in their lifework and in
their preparation for it, it will son be possible and fashionable to do so
for other groups such as paintcis, actors and dancers.

For new and more sclf-confident humanistic attitudes to develop,
there nust be many changes in our schools and universities At the
moment, the universities, not th2 lower schools, are the great offenders
All too slow-footedlv, for example, the colleges and the universities are
developing “art centers.” centers which have the effect of legitimating new
types of curricular efforts, new types of student interests and indced new
types of students. But to provide a so-called art center, is for a university
to admit that it is ot yet what 1t might have been—a center for the arts.
1t is to admit, also, that universities have an overinvestment in teachg
the trades. I myself do not see how the health of the American -ollege and
umversity can be maintained in the face of a vocationalism that is both
persistent aid narrow. Eisther universities might divorce themselves from
soine of thar apphed rescareh mstitutes or immedictely merease by hun-
dreds of percent their investment in the humanistic and artistic processes
——processes that train for eonsumption at gher levels as well as for
productivity m these more speriahzed sectors of the economy.

Along these hues, it would be not too diffienlt to show that the present
occupational structme of the Umted States was Lugely unanticipated
the educational system of 50 years ago. Its growing “service” scctor was
then, as now. underestimated. Certain types of intellectual crises in
curricuiar design are associated with this fact. Let us take one example:
the rise of the eareer in the popular arts and leisure in the United States
A curriculum preparng people for production and consumiption of the
popular and fine arts should necessarily include high literacy and philo-
sophic traimng. Such curricula rarely include a sufficient emphasis on
languages and literature, including Greek and Latin. They iarcly do. On
the other hand, higher education in the United States continues to insist
on looking the other way with respect to the risc of the visual and the
popular arts in the United States. The university in general refuses to
interest itself as much as 1t needs to in these nonverbal modes of expres-
sion and communication When it does so, it tends to reduce these to
art history, or vocationahsm, or the status of “extras”

More generally, the humanistic tradition in the Umted States is itself
in need of repair. The historicism of the Germans replaced the moralisin
of the British without really changing things verv much. Modern
university literary scholarship is in general either in the historical mode or
in the “new critical” mode, and both arc somewhat disrespectful of the
concept of the audience. It follows, for cxample, that the new things that
can be said about the older works of art as a result of our several
generations of experience with filin are still ticated casually or even with
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contempt. In many colleges students are expected to understand Luther’s
theses and Tillich’s theology before they understand the films of Bergman.
How can somcone who cannct understand Bergman possibly understand
what Luther was talking about?

Our universitics need a deeper critique ot the humanities than has
vet been offered by Santayana or Barzun or Snow or that recent, essen-
tially professional and organizational approach to the subject, Howard
Mumford Joncs’ One Great Society (9). The work of Kepes at the Massa-
chusetts Institute of Technology in the visual arts, the efforts of the
American Council of Learned Socicties in their seminars for secondary
school teachers of classical languages, at Wisconsin, and the develop-
ment of dramu centers at various places in the United States, are among
the good signs i tlus field. So is the appearance of a brilliant handbook
for the study of the media to be conducted in secondary schools by
Marshall McLuhan. The Mechanical Bride (10).

Manv of our current intercsts in learning and the learnar are the
result of a shuft from interest in the cognitive to interest in the appercep-
tive. This lcads dircctly to a concern with the cultural setting of the
aspirations of the learner. How is it that some subcultures encourage
the learner while others discourage him?

The small Protestant institution is chief collegiate contributor to
high level scholarship in the United States. The Protestant, small town,
middle class has been conspicuously in the lead in its contribution to
the ranks of top level scienticts in the last generation as well as in the
generations beforc. On the other hand, Catholic educators are uneasily
recognizing that Catholics generally fail to occupy top level roles in
intellectual lifc m the United States. The resull of 5 .ch observat ns is
that it is probal le that we can expect to see a shift in such compurative
positions in the coming decades and that these shifts will reflect in
turn those changed views of the curriculum and those zeared-up “xpecta-
tions of the learner that arc already being discussed by sclf-critical
leaders of Catholic higher education in the Umited States.

Yet. in looking at these r ligious and ethnic backgrounds, it is intcr-
esting to notice that the increased importance in American hfe of the
design and fashion professicn is providing a new channel of mobility
(and new stimuli in the curr.culum) related to the development of Latin
peoples in the United State: For ycars, American visual culture has been
a borrowing from the Latins, carried out by Germans, for the marketing
practices of a predominately Anglo culture. Now the tide has begun to
turn, and differcntial attitudes toward design professions, which are in-
creasing in importance, are beginning to have their cffect. Socilogist
Mason Griff, in his rescarches in Chicago, leained that. insofar as
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the selection of an artistic career s concerned, Hahan fambes m Clicago
are favorable to the idea and Anglo families are not favorable to the idea
Onc of the resnlts, of course, is that as the design professions become
increasigly important m our economy, Anglos may be proportionately
disadvantaged and people of Latin backgrounds will be proportionately
advantazed by this cultural bua

The poiut about the advantage of the ethnic disadvantage can be
broadenced m another dinection, as it 1s in that brilliant book, The Ocerscas
Americans (11). There. we are told that, all other things being equal, sec-
ond and third gencration stocks in this country, especialiv from south
and central Europe, interact more effectively with members of forcign
cultures than those of long native descent. This contains a number of
nteresting possibilities when you think of it, in terns of the problem
of intercultural learning within and outside our culture

With the rise ot the influence of the older subeultures in the United
States, we can begin to see some improvement in our traditions in
fields as various as the visual arts and diplomacy. [ suggest that the
perceptions of the teacher and student will chunge as the values held in
Ingh esteem by these rising subcultures are now becoming more highly
vained by the culture at large.

Recent work by Getzels and his associates at the University of
Chicago bears upon this. Developing instruments that tell us somcthing
about a student’s creativity as well as his intelligence. he and his associates
are contributing a pressure toward changed 10le-definition and achieve-
ment-focus for the student, and a chauge in the culturally-approved profile
of school skills (12). These new standards, when gencrally applied, will
legitimate more of the intuitive and artistic aspects of student mentality
than were legitimated before. This could provide a better “audience” to
certain kinds of learners and perhaps even ethnic groups than they have
been given by schools and teachers before.

It secms appropriate to mention a specific example of recent research
on the learner and hiv audience—the volume, Talent and Socicty, by
McClelland and others (13). There are many notable things about this
report, which is concerned with such issues in the identification of talent
as: (a) lack of fit between school and life performance, (b) the loss of
potential talent, (¢) cultural differences in occupational achievement,
and (d) the meaning of good pertormance. Most interesting is the work’s
emphasis on those aspects of the learner’s performance suggested by the
terms, motives and values. Here, we find research dealing with the
learner in his enlture whieh receives its impetus from the interest of
Max Weber and the Kluckhohns in cultural values, the essavs of George
Herbert Mead on the streeture of roles, and the interest of social psycholo-
gists in patterns of motivation
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A report by Strodtbeck. m this volume, studies the lower aspnation
Ievel of certain ethmes in the Umited States as a function of their “faraih
vs. communty orientation.” Qut of this study come scarchimg recommen-
dations that scem to exemphfy new Imes of thought about the relation
of the young learner te society The authors” recommendations melude

The study of the espressive character of the learner. hus values, motives,
and shills 1 social perception should have a high priouty v reseanch

The study of the structural charactensties of the wtuation m which
talented performance oceurs

It seems that it would be rather easy for rescarch along these lines
to show that our models of group organization in learnine, as in work, are
still overformalized in the United States; that our schools are still 1un
too much as factories—when they could be more productively modeled
after the atelicr.

Earlicr 1t was noted that Riesman, Glazer and myself were interested
in the control of the learner by his peers and were indeed. to some extent,
worried about it Following our suggestions, some recent studies of stu-
dents have Leen carried out in terms of our distinction between the typi-
cal character of the imner-dirceted an.  the other-directed  persons
Studies at Rutgers found that students, 1f asked about their aspirations,
put “being liked by peers” higher than “bemg academically excellent.”
While students saw their parents as reversmg this order, the parents
actually wanted their children to be cqually successful in both studies
and sociability.

At Brooklyn College, mner-direction proved to be correluted with
object perception relation tests in the sense that the more mner-directed
showed more venidical judgment in the separation of object and distract-
ing ficld (14). The most interesting finding in this rescarch was that
inner-direction, high orientation toward productive achievement, was
acrociated 1n some cases with anxiety levels as lngh or higher than those
present in the other-directed. In short. amicty for uchievement was per-
haps both functional and dysfunctional in the personal growth of the
students who were the subjects of this research.

Among many studics of the cffect on learning and behavior of an
anchorage in peer groups, one of the most interestg 1s the 19335 investiga-
tion by John Johnstone (15). He studied groups of popular-music fans and
learned that the most popular girls in the groups were those who were
nearest the noms for the group’s taste level. All such studies ranse the
question, How are a given voung person’s or learner’s productivity
and creativity affected by the controls exercised over hnn by the socnal
groups to which he belongs®” Why doces a school get higher academic
product, as one did in Chicago, when it acquired a new wiestling
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team? James Coleman's 1ecent book, The Adolescent Society, suggests
some of the answers (160 Why are private school boyvs underacluesers
and public school bovs overachiever? Group-anchotazes hiere seem to
he of basic importance

It appears that the social psvchiologist s the eliret natural hen and
orgamvser of all the studies of the way m which the perceptions of an
individual are conditioned by the expectations others have ot o, and
the effects of this upon Ins attempts to learn In short-the socal psychiolo-
gist 15 discovering the importance to the feamer of his place as an acton
m an actor-audience relationship Not atl of the relationships hetween an
individual and his group. ot course can-be seenin that heht Yet, among
all the concepts that have been suggested m the growth of social psvchiol-
ogy smee Wundt and Baldwin, the andience-concept s one ot the most
interesting,

The process of the response-to-andience in all organic creatures is.
as we know. quute basie While reading one of the volumes reporting the
Darwin Centennial mectings at the Uninveraity of Clicago (17). 1 came
to a section reviewing some new studies in the mechanism of adaptive
coloration, that process by which an organism, having hecome aware
that it 1s being sensed by another organism, changes its appearance. The
change may be. among other things, a refles retreat into camouflage, or
the putting up of signals designed to scare away an enemy, or sevually
cooperating response to a prospective mate. The carliness of these
mechanisms, and their intensive and evtensive elaboration at the level
of instinctual response, suggest how deephy the life of the “indnidual”
is dependent on his sense of the “other.”

Man, of course, does not change Iis appearance or self-concept by
instinctual mechanism, like the chameleon He does it by a series of
stowly developing cultural teenniques beginmng perhaps with the tattoo
and the mask These techmgues, in tarn, form part of the hasis for subtler,
more vertbal and more psvehological methods of dramatizine or “un-
dramatizing” the self Freud's theoties are in one sense a studv of the
way in which selves reveal themselves to themselves and others not merely
by physical signs. but by transformations of the perceptive and coznitive
svstems by which himan beings read these phvsical sigus mcach other

Rescarch into such processes is now recening fuller development
in one of the most interesting intelleetnal developments of onr time, a
generalized interest an “evpectation systems ” The smaller units of such
systems are studied by, among others, the experimenting social psychols-
gist. The larger umts are studied by, among others, such speciahsts as
the game theorists. It is from such sowrees that we seem to be getting
new 1deas about the learner and the eftects upon him of evpectations
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that he will or will not learn Here, in the study of the lcarner’s “aundi-
enee,” is a major sahent of the new social learning about learning
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Social Forces . ..

Origin of Achievement Values
in the Family:
A Classroom Perspective

Fred L. Strodtbeck

There was a contemporary of Freud’s whose approach to the prob-
lems of human motivation was in a sense complementary to Freud’s.
Whereas Freud focused upon the eternal dilemmas of socialization, with-
out specifying in detail the value syste.ns of the cultures involved Max
Weber emphasized the values of a people and closed his eyes almost
completely to the ways in which values are inculcated.

It is the particular responsikiiity of our scientific generation to fuse
the emphases of Freud and of Weber. Our understanding of the linkage
between the values of parents and the values their children come to hold
is today at the same stage as was our understanding of children’s diseases
at the turn of the century. We have some hunches, some names for
mechanisms involved, a broad spectrum of behavioral scientists are at
work on the problem. but we have no certain findings.

As we trace interrelationships between socialization practices and
values, we find that frecjuently it is the most obvious ones which we are
slowest to understand. For exarple, we have been able to surmise rela-
tionships between the toilet traiiting of the infant, a socializing experi-
ence, and certain personality tendencies of the child. Yet we have been
less ready to recognize the significance of the fact that it is those mothers
who place a high demand upon cleanliness and neatness who tend to
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toilet train very carly. We almost reluctantly recognize that parents,
although they may not understand fully the mechanism by which they
achieve their result, do tend to produce the kind of behavior i their
children which suits their own ideas of a desirable adaptation to society

An intcresting example 1s provided by the studics made by McClel-
land and his associates of the folk stories of the Plains Indians, the so-
called coyotc storics. The degree to which the hero in these stories faces
barriers, feels happy when he is successful and disappointed when he
fails 15 interpreted by McClelland to indicate the degree of stress put on
achieverent. This emphasis is much stronger in some groups of the Plains
Indians than in others. McClellund also demonstrates that those societies
which put the highest value on achievement in their coyote stories tend
to have the most demanding and harsh socialization practices in their
infant training,

Such ingenious asscssment of interrelations between values and
socialization practices has, for some inexplicable reason, been morc
casily made of foreign cultures than of our own. Perhaps’ we are so
convinced of the complications in the functioning of our society that we
are reluctant to undertake first steps which must nccessarily scem so
primitive,

Let me demonstrate that first steps are possible by mentioning a
study by Marion Winterbottom. She asked mothers the following four
questions:

1. At what age do you belicve that a child should know his way around
the aty?

2. At what age do vou think a child should be willing to try new things®

3. At what age do you think that a child should be able to do well in
competition?

4. At what age do you think that a child should be able to muke his own
friends?

Taking the four ages given in response to these questions, adding
them and dividing by four gives an average age which has been found
to diffcr significantly for mothers selected from different cultural back-
grounds. Mothers of Jewish ethn city give ages which average 6.1 years.
This is the youngest for any of the larger ethnic groups. For the Protestant
groups, the figure is 6.2 years; for the irish Catholic, 7.1 yeurs; and for
the Italian Catholic, 8.2 years.

What is the meaning of these differences in emphasis? At the two
extremes are the Jewish and the Italian Catholic groups, both of which
came to this country at about the turn of the century, and were more
equally prepared for adaptation to American life than is oidinarily
assumed. Yet, during the intervening 50 years, the Jews have achieved
a much higher status than have the Italian Catholies. Can the difference
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in age-of-mastery expectations have had any conceivable role in produc-
ing these differences? Note, that this question is raised not about some
exotic culture. We arc here concerned with cultural values and subse-
quent adaptation in our own competitive society.

Significance of Daily Behavior

A proper study of socialization rcquires systematic obscrvation of
the day-to-day, repetitive. behavior which takes place between parents
and their children and between family members and representatives of
the lurger socicty. The problem is that there is an overwhchning amount
of such data. Withmn this body of data, therefore, we must isolate
smaller segments. We must not circumvent lack of knowledge about the
functioning of socializatiun systems by undue concentration on individual
phenomena as do maay current approaches. The exphcit recognition of
the social linkage between mass society and individual motivation has
not come easily and must not he lost.

For example, when we attempted. during the last war, to assess the
effects on the morale of men in the armed forces of large scale informa-
tion programs designed to raise morale, we found very little relation-
ship. What seemcd to be most important in maintaining the morale of
the individual soldier was his relationship to the other three or four
or five men with whom he lived and fought most closcly. As a result of
this insight, considerable modification has been made of the way in which
men are recruited, trained and assigned mto various units of the army.
There is now a firmer disposition to recognize the importance of keeping
men together in primary units.

Again, in studies of voters and voting preferences we find that it is
less the individual’s response to the candidate that is so important than it
is the individual's response to his group’s evaluation of the candidate.
Similarly the famous studics of Warner and his associates on the achieve-
ment system i1 a small community show that the paths of mobility in
such communities lead upward not individually, but by steps of successive
identification with different cliques.

The Child’s Responses

Is it not also probable that we shall have to takc the family into
account as an intervemiug system if we are really to understand how
the socialization of the individual child is affccted by the achievement
demands of the larger society? To 1ilustrate this possibihty, lct us assume
that the ultimate achievement of a child is a value widely held by all
families. We shall also assume that between the child and other members
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of the family there are relationships which, to a degree, parallel the
interrelationships of individuals in other types of groups. If the familv
functions as other groups do, we may assume that the lower the rank
of the child in the family, the less he will believe in and subscribe to its
norms. And, on the contrary, the higher the rank of a child as a group
member in the family, the greater will be his feeling of dedication to the
family’s norms. In other words, we suggest that negative consequences
arise in the family, as in other groups, when difference in rank among
the persons who participate in joint activity is accentuated.

From the general study of small group functioning we are led to
believe that differences in rank can be handled in two ways. Differences
in rank which have existed at one time may be reduced as the group
goes through various phases of activity. The negative consequences of
differences in rank can also be mitigated by role specialization. A classic
example is the reduction of competition when male and female roles are
clearly assigned. Indeed, there are observable emotional costs to families
in which conventional father-mother role specialization is not present.
Our knowledge about adult-child role specialization and its effects, par-
ticularly in early adolescence, is not so clearly understood.

Research Findings and Hunches

Viewing the family as a social group provides hunches as to what
problems may be important and suggests ways in which these problems
may be investigated. Let me be more personal in this connection. I have
worked largely with families consisting of mother, father, and an adoles-
cent son between 14 and 16 years of age. In all cases, the adults have
been “second generation” residents in this country and their children
“third generation.”

To obtain a sample of their on-going relationships with one another,
we ask each member of the family a series of questions, such as: If a boy
goes into the army with a group of other boys from his neighborhood and
has a chance to get ahead if he leaves his group, should he think first of
getting ahead or of sticking with his friends? In this case, we get inde-
pendent answers from the boy, from his mother and from his father. With
this and other questions we seek to understand the value orientation that
a family wishes to communicate to its son. If we find that a mother and
father agree and the son disagrees, or father and son agree and the mother
disagrees, we encourage them to talk over these differences so that they
may then come to understand how each member of the family reached
his or her position. We ask them to indicate, if possible, a solution which
best represents the thinking of the family as a whole. When a recording
of this discussion is carefully studied, one not only obtains a measure of
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the supportiveness offered, but also of the pressures utilized by these
individuals in dealing with one another. Finally, the degree to which one
family member has the power to make his own point of view prevail 1s
disclosed.

Power scores arrived at in this way systematically differentiate be-
tween father and mother and son roles: the father wins roughly 38 percent
of the decisions; the mother, 33 percent; and the son, 29 percent. Interest-
ingly, as the socioeconomic status of the family rises, there is a systematie
shift in the power of the father. The higher socioeconomic status father
wins more decisions than does the father of lower status.

An Important Principle

Here we see the application of an important principle: in all groups,
a problem of responding to external demands is present, and those who
have the greater competence at this external adaptation come to have the
greater power in the group. And so it is that we frequently find that even
though the lower class Italian father wishes to tell his boy what to do, he
encounters resistance because the boy can obseive that a father who still
carries his lunch pail is not one to turn to for “answers.” On the other
hand, if the father is a successful executive, he can ordinarily handle
disputes on values in such a way as to persuade the members of his family
to accept his views. In general, the higher the socioeconomic status, the
greater the power of the father.

The main objective of my research was to look for evidence of a
relationship between the power structure in the family and the achieve-
ment motivation of the son. As an adjunct to this, eight attitude state-
ments which relate to the achievement of children were evolved. A few
of these are: (a) “Plunning only makes a person unhappy since your
plans hardly ever work out.” (b) “When the time comes for a boy to
take a job, he should stay near his parents, even if it means giving up a
good job opportunity.” (c¢) “The best kind of job to have is where you
are part of an organization all working together, even if you don't get
individual credit.”

“Disagree” answers to these questions are added to provide an
achievement value, or “V” score. If a boy answers these questions in such
a way as to indicate a belief that by his own effort he can manipulate
the world rather than being mostly at the mercy of chance . . . if he
desires to work in a situation where you get individual reward . . . if he
believes that it is legitimate for a boy to leave his family in order to get
ahead . . . and if he is disposed to defer immediate gratification for
longer term gains, he will have a higher “V” score.

We find after we have factored out ethnic and status differences,
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that the hicher the power of the father in the family decision making
situation, the lowcer the V™ score of the son.

In what way does the achieving, adequate father actually undercut
the goal that he strives for most in regard to hus son® What is the
mechanism by which this takes place? And how can we understand this
mechanism if we view the family as an operating group?

What Fosters Achievement?

If we look both at the carly socialization period and at the socializa-
tion period which characterizes carly adolescence, we discern two
important processes. In the carly period, the child who is pushed a httle
ahead of his own competence develops the same sort of persistence that
comes with aperiodic rewards in learning situations. The child receives
rewards for acting in ways he does not fully understand. The same is true
for punishments. If the mother is gencrally supportive, the child comes
more to hope for success than to fear faillure. But whereas he persists n
the reward activitics, at the same time he comes to believe that his rela-
tions with his parents are contingent upon his performanecs—their love is
not altogether unequivocal. Later in life, therefore, when he faces the
dilemma of a choice between direct interpersonal gratification and the
morc impersonal rewards from achievement-related activity, he tends to
chioose the latter.

If this developmental trend is coupled with a family experience in
which the child as an early adolescent feels he makes a real contribution
—and for this to be the case he must make a real contribution—he is
hikely to conceive of the external environment as being responsive to
his own efforts to achieve. This theory as to how an “achiever” proceeds
is. at best, just a hunch, for this hunch to be vahdated will require much
disciplined observation of that hfe around us which, unfortunately, seems
so obvious.

The Small Group Perspective and Non-Family Behavior

My studies have not estended directly into the classroom and, for
that reason, I am not disposed to try to generalize the family findings.
Nevertheless, I have had extensive experience with the study of jury
decision-making. So, if I have something to say about determinants of
performance of citizens in the jury situation, the reader will be able to
make the intervening step of stating the implications for curriculum
development,

Let me first review briefly an empirical discovery by members of our
research group. Our data cards contain, in convenicntly accessible lo-
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catior- ntormation on relative participation (based on interaction proc-
ess acts) for 20 dehberauons, and responses to attitude questions from
« predeliberation questionnaire for a full set of more than 60 dehiberations.
A member of the rescarch team, while mnaking 4 routine cross tabulation
of participation and the 13 attitude questions, noted marked similanties
in a subset of eight questions which discinminated between high and low
participation As we prepared to discuss these findmgs. another member
of our group attempted to identify cight of the 13 items which best ex-
emplified what we were, at that time. calhng Puritanism. To our surpnse,
the two operations produced agreemend on seven of the eight questions.
This, then, determined our decision to recaamine the data in order to
understand more clearly what appeared to be a remarkable congruity

The dominant theme underlving the questions vielding the personal
control score (PC) is that the attanment of individual success or falure
15 not a matter of destiny, but a result of one’s own cfforts A second
theme is that skill, not personality. is the basic requirement tor success.
A third theme 1s rejection of a philosophy of immediate gratification. A
fourth 1s a preference for decisions based on a rule of law over decisions
based on personal standards of fairness. The eight questions on which
the PC score 1s based have a single common factor: the expectancy held
by an individual that his own behacior can determine his attainment of
success and higher status. (See Table 1.)

TasLE 1. Personal Control Questions

1 When a man is born, the success he is going to have 1s alrcady
the cards, so he might as well accept it and not fight against it.
(Disagree)

2. The most important things that happen to people are:
a The result of circumstances beyond their control.
b. More the result of their own efforts. (Positive PC)

3. Having a nice personahty and beiny well hiked are more essential
for success than any particular type of skill. (Disagree)

4 Most people with low incomes cant do very much about it.
(Disagree)

5. Nowadays with world conditicns the way they arc, the wise person
hives for today and lets tomorrow take care of itself. (Disagree)

6. If a man 15 hoin into a poor family, he nevertheless has a good
chance to become a comfortable middie-income person. (Agiec)

7. In deciding a ¢»se a ymor should try to do what he thinks is fair,
rather tha sticking to the letter of the law. (Disagree)

8. When you get nght down to it, being a success in life 1s really
up to yoursclf alone (IDisagree)
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Relating Personal Control and Participation

Eleven years ago. in a paper written 1n collaboration with R. F. Bales
(2), the semor author presented a rudimentary theory of group process
which provides a basis for directional prediction concerning the effects of
our PC score on participation. This theory may be briefly summarized as
follows:

Group process 1s conceptualized as involving three dimensions: the
mstrumental, relating to a concern for the solution of problems external to
the group—in this instance, obtainng a fair verdict within a reasonable time,
the adaptive, relating to the concern with the strain on mterpersonal relations
arising from the differences in internal rewards—m this instance, participating
in the deliberation is viewed as being intrinsically rewarding, and expressive,
relating to the motivational gratification of the individual participant—in this
instance, reahzing positive aspects of one’s self-conception by being a member
of a group which has created a residue of good feeling while accomphshing
its task.

In using this model here, we assume that the expressive needs of
jurors are randomized so that a negligible correlation with PC score
exists. This reduces the model to two dimensions.

The basic empirical finding in this study is that there is a significant
positive relationship between PC score and participation for male clerks,
skilled workers, and laborers, and for female clerks, laborers and house-
wives. There is no such significant relationship for male proprictors. A
possible explanation of this lack of relationship is that male proprietors
were already so high in participation that they might perceive the need
to allow others to talk as necessary to the attainment of unanimity. From
the composite data the positive relationship is firmly established and PC
score (used alone) is just as effective as occupation (used alone) in re-
ducing the variance in predicting participation (3).

In terms of current psychodynamic and developmental thought, a
belief in personal control might be viewed as a somewhat primitive atti-
tude. If it is seen as a measure of a persistent value orientation toward
man’s relations to nature and to the affairs of society, one might be con-
cerned that 1t makes no provision for a per-onality disposition which
would cause a person to try hard only when the stakes were low and then
not try hard when the stakes were high because of a greater fear of fail-
ure. Is it possible that the sense of personal control may operate con-
sistently when role salience is low, as in the jury situation. but operate
very inconsistently when salience is high? The evidence for beheving that
such personality mechanisms as fear of failure exist has involved measures
of motivation which are much more projective than is the PC score. The
intent of the PC score is manifest; we have made no attempt to guard
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against the posubility that a person may “fake” his PC score. There are,
however, widespread cultural norms by which a person could justify
either a high or a low score, and there is no reason for believing that a
jury or elassroom situation would motivate respondents to hide their
true position.

Hopefully, our disposition to see the effects of PC primarily as in-
creasing consciousness of task problems and deereasing sensitivity to
adaptive strains in face-to-face groups provides a new perspeetive. This
way of viewing the PC construct complements similar thinking which
has arisen in maero-social theory relating to the concept of alienation.
Discussions of this topic from Marx, Weber, and Durkheim through
contemporary writers, have contained, but failed to distinguish between,
the different meanings of the term “alienation” which include powerless-
ness, isolation, and self-estrangement. The powerlessness component,
emphasized in our study, can be seen as being in the tradition of the long-
standing concern with “the individual’s belief that his own behavior .
(can) . .. determine the occurrence of the outcome he seeks” (4).

Other recent theroretical analyses which eomplement the present
paper are White’s analysis of competence and Thibaut and Kelley’s anal-
vsis of salienee. White considers the psychosexual stages of development
in terms of the individual’s inereasing desire for control over the en-
vironment {5). This theory provides interesting insights into the relation-
ship between the sense of personal control and psychological maturity
(6). Thibaut and Kelley’s work is important for the sharper definition
it gives the term “salience” and for the way in which this definition helps
cne understand how persons with a high sense of personal control might
become more responsive to task demands. They suggest that those parts of
onc’s environment which one has learncd to manipulate to obtain rewards
(or which incur costs) become salient as one looks ahead to new circum-
stances (7). The high PC person is thus one who has satisfactorily manip-
ulated a larger portion of his psvchological environment.

In these terms, the capacity of high PC persons for expending greater
effort to solve task problems is viewed as arising from a greater convie-
tion that the environment ean be manipulated, not from a greater capacity
to recognize the problem. This carries the interesting implication that if
lower status persons have lower PC scores than do higher status persons,
as our data indieate, and if our theory is correet, then we should be able to
deduce some of the systematic differences between middle and lower class
cultures. The lower PC for the lower status groups should cause a narrow-
er range of environmental stimuli to be viewed as salient for goal achieve-

ment; as a result, there should be an elaboration of intra-familial and - -

expressive emphases, because these constitute opportunities for reward
which are least directly affected by impotency felt in the face of the ex-
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ternal system This lower sense of “fate control” (Thibant and Kelley's
term) should be reflected not only in lower participation in extra-funuhal
groups, but alvo i lesser capacity for long-term planning, and perhaps by
lesser capaaity for umversahstic decisions in jury cases Thus from our in-
itial concern with participation in jury dehiberations, our interest m “per-
sonal control” has led us both to macro-social considerations and to new
hypotheses for the examination of the jury data.

It is possible this hine of inquiry may have similar imphcations for the
analysis and understanding of the role of the school situation in the incul-
cation of achievement values. We are all familiar with many curnculim
objectives which have as their implicit goals the same consideration of
personal control which has been discussed. It is hoped that by muaking
more expliait how such values are developed and how they may be meas-
ured that we make possible an earlier application to education.
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Press, 1953, p. 63-109.

3. Sex does not make a significant contnbution to reduction of the ariance,
largely because of the low overlap in classifications: that 1s. there arc no female
propnetors or skilled workers and no male housewives. It has been retamed hecanse
of the theoretical nnportance of demonstrating the slope differential presented above,
and to mantan continuity with the sex role and status papers.

4. Mclvin Seeman, “On the Meaning of Alienation.” American Socwlogical
Review 24 783-91; December 1959. Secman’s bibhiography is well (hosun  For
rclated references, sec also Bruce P. Dohrenwend, “Egoism, Altruism. Anome, and
Fatalism: A Conceptual Analysis of Durkheim’s Types.” American Socwlogical
Review 24: 466-73, August 1954; and Dwight G. Dean, “Alienation and Political
Apathy,” Social Forces 38: 185-89, March 1960. The definition of perwonal control
used in this paper is adapted from Sccman’s defimtion of powcrlewness That
empirical relationships can be obtained between rather informal, somevhat ad hoc
weasures of powerlessness and attitudes on a public issuc mav be seen m Wayne F
Thompson and John E. Horton, “Political Alicnation as a Force in Pohtical Action,”
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Socal Forces 38. 190-95, March 1960. See also John P. Clark, “Measunng Aliena-
tiou Within a Socwal System,” American Sociological Review 24, 849-32, December
1979, and Elzabeth Douvan and Allan Walker, "The Sense of Effectiveness
Public Affuirs,” Psychological Monographs 70, No 22 (1936), p. 1-17 This last
cited study 1s of interest for the authors’ report that persons who see the outside
world as controllable have greater personal satisfaction with therr hves, but con-
trary to the Authontanian Personality hypothiests, are not more (or less) accepting
of normal mpubses Beliefs about personal control m generid seem relatinely un-
comphcated psychody namically, as of they were to a large degree generahizations of
later (in contrast with early) socialization experience. Some searching applications
ot the PC score are being made under the direction of Marvn Sussman at Western
Reserve Unnveraty i the mvestigation of how age and sickness affect patients’
willingness to take responsibility for their rehabihitation regimes In this connection
it is interesting to note, both as a vahdation of the meaningfniness of the score.
and as a caution m other apphcations, that PC decreases from 6.0 at ages nnder
33 (n=186). to 535 bctween 33-45 (n--234), to 5.3 bhetween 45-54 (n 253).
and to 15 for jurors over 33 (n==150), However, this trend is not as smooth when
education 1s controlled

5 “Competence and the Payehosexual Stages of Development ” Nebraska Sym-
posium on Motication Lincoln, Neb . Umiversity of N- braska Press, 1960. p. 97-141

6 We alwo read with interest the writings of the psychowalyst Ives Hendrick
who says, “Prmary pleasure 15 sought by the efficicnt use of the central nervous
ssstem for the performance of well-integrated ege. functions which enable the
individual to control and alter his environment ” “Work and the Pleasure Principle,”
Psychoanalytic Quarterly 11: 311-29, 1942, But we are not entirely happy with the
parts of the theory which hold that behavior to control the enviromnent results
from the blockage and deflection of drives ansing m successne erogenous zones
We fear that heavy cmphasis upon developmental origins of the need to control
the cuvironment may be permitted to overshadow an «.ticciation of the degree
to ~Inch behaviors are ditermined 1n later life by the norms and role cxpectations
of a given situational context.

7. John W Thibaut and Harold H Kelley. The Social Psychology of Groups.
New York: John Wiley and Sons. p. 84-99, 100-126, 176-78 1959,




Psychological Ferces . . .

Recent Developments in
the Experimental Analysis
of Learning and Concept Fornation

t 10 Postman

The purpose of this paper is to review some recent developments in
the experimental study of human learning and concept formation. Instead
of considering a single issue in detail, work in two selected areas will be
reviewed. These areas were chosen with a view to sampling the current
research activities of learning psychologists and because each has impor-
tant potential implications for education in the classroom. The topics to be
considered are: (a) the role of reward and punishment in human learn-
ing, and (b) the experimental analysis of concept formation.

Reward and Punishment in Human Learning

Few psychologists have influenced our conceptions of learning and
the proces. of education as profoundly as Edward L. Thorndike. His
theory of stimulus-response connectionism and his laws of learning have
been the point of departure for many major developments in learning
theory and have ‘nspired more than half a century of productive debate
and experimentation. At the center of the controversy have been Thomn-
dike’s views of the action of rewards and punishments. Time and again his
generalizations appeared to be refuted or in doubt, only to be reaffirmed
by new evidence. Today his theory of rewards and punishments is still
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under active consideration, and much of the most recent evidence again
ponits to the basic correctness of Ins views. It is with some of the recent
experimental work on Thorndike’s principles of reward and punishment
that this scction of the paper is concerned.

Thorndike's Law of Effect

It will be useful to begin by recalling Thorndike’s basic position as
expressed in his law of effect. As originally formulated, the law of effect
asserted that rewards strengthen, and punishments weaken, stimulus-
response associations. Rewards and punishments exert their effects di-
rectly on the stimulus-response associations which they follow; their
action is independent of 1deas or intellectual understanding. The only
necessary condition for the operation of the law of effect is that a con-
nection between situation and response be followed by a reward or pun-
ishment (satisfier or annover). As Thorndike emphasized, the law does
not assert that responses which are in themselves satisfying are strength-
ened, or response. vhich are in themselves annoying are weakened. In-
stead, it is the nature of the after-effects of a response to a situation which
is critical for the formation of associations.?

In Thorndike’s investigations, and in those which followed, symbolic
rewards and punishments were used almost exclusively—announcements
of “Right” and “Wrong” following che subject’s response to a stimulus.?
The question has often been raised whether such announcements can be
properly regarded as rewards and punishments: they are not just satisfiers
and annoyers; they also convey information to the learner about the re-
sponses which are correct or incorrect in any given situation. We shall re-
turn to the difficult distinction between reward and information later, but
let us for the moment accept Thorndike’s operations for defining satisfying
and annoying consequences.

On the basis of Thorndike’s own experimental work, the law of effect
underwent an important modification.® The evidence obtamed by Thorn-
dike and many others firmly established the effectiveness of reyards in
strengthening stimulus-response associations: announcements of “Right”
reliably increased the probability of repetition of responses. It is in the an-

! The onginal statement of the law of effect may be found in. E. L. Thorndike.
Animal Intclligence. New York: The Muacmillan Company, 1911. p. 244.

* The major body of Thorndike’s experiments with human subjects is reported
in- Human Lcarming. New York. Century, 1931; The Fundamentals of Learning,
New York Teachers College, Columbia Umversity, 1532, The Psychology of Wants,
Intcrests and Attitudes, New York: Appleton-Century, 1935.

*For a discuson of the development of Thorndike’s theoretical thinking, see:
E. R. Hilgard, Theories of Learning, Second Edition, New York: Appleton-Century-
Crofts, 1956, L. Postman, “The History and Present Status of the Law of Effect”
Psychological Bulletin 44: 489-563; 1947.
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alvsis of punishment that the facts led Thorndike to a far-reaching revision
of his views. Contrary to theoretical expectations and, indeed, to common
sense, the evidence stubbomly failed to reveal weakening effects of pun-
1shment. Announcements of “Wrong” not only failed to decrease the prob-
abihty of repetition, usually the strength of the stimulus-response con-
nection appeared to be increased by the punishment. The apparent
strengthening effect of punishment was, however, never as great as that
of reward.

Thorndike concluded that his original hypothesis concerning the
effects of punishment had been in error. Pumshment, he now held, does
not influence L uavior in wavs which are symnietrical and opposite to the
cffects of reward. Whatever effects pumishment does have are indirect: it
favors variability of behavior and thereby provides opportumtics for cor-
rect responses to be made and strengthened by reward. Although punish-
ment favors variability, it appears to strengthen responses because the
sheer occurrence of a response—the fact of exercise—strengthens the
acsociation and counteracts the increase in variability. Thus, the “punish-
ment clause” of the law of effect was abandoned, and the law of effect be-
came a law of reward only. The strengthening effects of reward are auto-
matic and inevitablc and provide the only dependable method for the
modification of behavicr.

Two features of Thorndike’s final theory have, above all. remained
at the center of controversy: (a) the asymmetry of the effects produced
by rewards and punishments, and (b) the automatic nature of the action
of rewards. In both cases, the major opposing view is that rewards and
punishments are ways of imparting information which the learner uses
according to his piovailing motivauons and the requirements of the
moment. We shall now ronsider some recent experimental work bearing
on these issues.

Measurement of the Effects of Punishment

Much of the criticism against Thorndike’s views of punishment has
been m-*' ydological. In his multiple-choice experiments Thorndike used
deviation from @ priori chance to measurc the effectiveness of rewards
and punishments. For example, in one of the situations which he used
widely in his experiments, subjects were réquired to guess a number be-
tween 1 and 10 to each of a list of words. Thorndike assumed that during
the initial presentation of the list the probability of any number being
chosen was .10. During the second presentation of the list the probability
of repetition of the first response was again estimated to be .10, and the
influence of rewards and punishments on repetition was measured from
this baseline. The use of a mathematical chance baseline proved to be an
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error. It 1s impossible to assume that the subject’s initial choices are truly
random and do not reflect prior habits and associations with wlnch he
enters the experimental situation. Repetitions above a priori chance will
oceur on successive trials independently of rewards and punishments he-
cause the habits and dispositions favoring the initial choices would persist
from trial to trial. The assumption of a chance baseline results, of course,
m the >ystematic overestimation of the effects of reward and under-
estimation of the cffects of punishment. (The methodological problem
at issue here has, of course, far-reaching general implications. Whenever
the cffects of an experimental or instructional treatment are to be as-
sessed, it is essential to determine the estent to which prior halnts and
dispositions lead to patterns of responses which coincide with those
atinbuted to the experimental treatment.)

Much effort has been devoted, therefore, to the construction of an
empirical baseline from which the effects of rewards and punishments
can be measured without bias. The problem turned out to be extremely
difficult to solve. The obvious solution is to use control conditions in
which the subject responds repeatedly to the same situation but receives
neither reward nor punishment. It is by no means certain, however,
that a truly neutral baseline is obtained in such a control situation. The
learner may construe the absence of any feedback from the experimenter
as tacit approval or disapproval of his responses. Morcover, the context
of a learning situation may establish a set to repeat earlier responses
when the situation recurs. While these difficulties have been recognized,
the use of a control group which is tested for repetition in the absence
of aftercects has 1emained the major method for assessing the influence
of rewards and punishments. Extreme care must be taken, however,
to minimize cxtrancous sets to repeat responses, or to avoid repetition,
under the control conditions. In assessing the effects of punishment per se,
it is also important not to administer rewards in close temporal proximity
to 1t, as was often done 1n Thorndike’s own experiments, since the two
types oi consequenccs may interact in significant ways.

The most conclusive modern work on the effects of symbolic
punishments was carnied ont by Stone and lus associates.! Their experi-
ments, using elaborate control-gronp designs, provide rigorous and
unbiased tests of Thorndike’s theory of punishment. In general, their
results supported Thorndike's contention that punishments fail to weaken
stimulus-response connections and often increase rather than decrease the
strength of the respcnse The findings concerning the cumulative effects
of punishments are of special interest. When the same response was
punished several times in succession, the probability of repetition of

‘For example, G R Stone, “The Effect of Negative Incentives in Senal Learn-
mg. VIL Theory of Punishment,” Journal of General Psychology 48: 133-61, 1953
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that responsc increased slowly but steadily. We are justified in con-
cluding from these studies that, at least in a multiple-choice situation,
punishment is likely to have positive fixative effects. Thorndike’s findings
concerning the effeets of punishment can no longer be dismissed as
artifacts of measurement against a faulty bascline. In considering the
implications of these facts it is important to note, however, that these
results were obta.ned in what Thorndike called a “vanishing” situation,
i.e, a situation in which the learner does not have an opportunity to
correct himself or to try an alternative responsc after the punishment
has been administered. If the learner can remain in the situation after
the punishment and does have an opportunity to continue responding,
the correct reaction may eventually be reinforced by reward. Punishment
will then appear to have been successful because it motivated the learner
to continue responding until he was sueccessful.

In some recent experiments in our own laboratory we have used
a new method for assessing the relative effectiveness of reward and
punishment in changing the strength of responses. Practically all available
evidence concerns the short-term effects of rewards and punishments.
Typically the changes i behavior are measured on a trial immediately
following the reinforcements. Such measures lack sensitivity and have
only limited generality. In studies of conditioning and rote leaming it
has often been found that tests of extinction and forgetting may reveal
differences which cannot be detected by measures of acquisition. These
considerations have led us to investigate the course of retention for habits
established through differential rewards and punishments. We have been
able to show that, with amount of original training held constant, re-
warded responses are retained better than punished ones. To put it
differently, after a period of time the learner remembers better what he
has been positively taught to do than what he has been taught not to
do or to avoid. Thus, long-term modification of behavior can be achieved
more effectively through reward than through punishment.

We have also compared the effectiveness of explicit and implicit
rewvards and punishments. In a two-choice situation, reward for one
alternative implies incorrectness of the other alternative. Conversely,
punishment for one alternative implies correctness of the other alterna-
tive. As measured by both spced of aequisition and retention, explieit
reward for the correct alternative is superior to explicit punishment
for the incorrect alternative. Again, positive reinforcement of the correct
response provides the most effective method of influencing behavior
both in the short and long term.

Two eritical features of Therndike’s theory—the automatic action
of reinforcements and the asymmetry between rewards and punish-
ments—came into sharp foeus in the analysis of the spread of effect.
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The Spread of Effect

This phrase refers to the observation that a reward strengthens
not only the stimulus-response connection which it immediately follows
but also punished connections which precede and follow the reward.
The closer a punished connection is to the point of reward, the more
it is influenced by the spread of effect. For example, if a subject gives
number responses to a series of words and is rewrrded for some of his
guesses and punished for all others, the probability that punished
guesses will be repeated on a test-trial varies inversely with the distance
from the reward. Thus, there is a gradient of repetition of punished
responses around the point of reward. Thorndike considered these find-
ings as striking proof for his basic principles of learning. The systematic
strengthening of punished responses as a function of their distance
from reward supported the view that after-effects act automatically and
often independently of the learner’s understanding. The results also
provided a clear demonstration of the asymmetry of the effects of re-
wards and punishments,

Thormdike’s original studies of the spread of effect suffered from
numerous methodological deficiencies. The base phenomenon, however,
has been confirmed repeatedly under well controlled conditions, at
least as far as the spread following reward (after-gradient) is concerned.
Many of the later investigators failed to obtain evidence for a reliatle
spread preceding reward (fore-gradient). What is of greatest interest
is the development of the theoretical interpretation of the phenomenon.
This development provides an interesting example of “challenge and
response” in the interpretation of empirical findings.*

In his analysis of the spread of effect, Thorndike considered only
the influence of rewards and punishraents on stimulus-response con-
nections. There is, however, an alternative way of looking at the facts.
Quite apart from the stimuli, the responses which the learner makes to
successive stimuli may not be independent of each nther. For example,
if his task is to give number responses to a series of words, he may be
disposed to give these numbers in a non-random sequence. Suppose
that he does, and that he is rewarded for some of these responses and
runished for others. If he is then tested with the same words, the re-
warded numbers are likely ic be repeated. Once a rewarded number has
been repeated, the subject’s response biases will make it likely that the
number which followed the rewarded response on the original trial will
follow it again, quite regardless of the effects of reinforcement. Thus,

* The history of research on the spread of effect is described in M. H. Marx,
“Spread of Effect: A Critical Review,” Genciir Psychology Monograph 53: 1i-186,
1956.

-
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t' ¢ reward serves to ensure the repetition of a key responsc which
initiates a systematic sequence of further responses. The linkages be-
tween successive responses are, however, probable rather than certan.
The larger the number of steps by which a given step follows the reward,
the less probable it becomes that all the intervening responses have been
repeated. Hence, the subjects’ response biases, reinstated by repetition of
rewarded responses, will gencrate a gradient of error repetition This
interpretation of the spread of effect became known as the “guessing-
sequence hypothesis.”

Considerable experimental evidence appeared to support the guess-
ing-sequence interpretation and to reduce the sprcad of effect to an
artifact of measurement. These developments appeared to deal a serious
blow to Thorndike’s theory, since the spread of effect was widely
recognized as providing a critical test of his general position. Recently,
however, new evidence has caused the pendulum to swing back toward
Thorndike’s interpretation. Demonstration of the fact that guessing
sequences can generate gradients of error repetition did not justify the
conclusion, which many investigators were ready to draw, that wherever
the spread of effect occurs, it can be safely attributed to gucssing
sequences. The next step was to measure the spread of effect with
guessing sequences held constant. Some recent important experimgnts
by Marx and his associates have done just that.?

The critical new step was the introduction of a control group which
is treated like the experimental group but is neither rewarded nor
punished. If the control group is large enough, it will include a number
of cases in which the response in the position corresponding to that
rewarded in the experimental group will be repeated by chance. When
the “repeaters” in the experimental and control groups are compared, the
influence of guessing sequences has been held constant, since both groups
have given the critical response to which the biased sequence of sub-
sequent responses is assumed to be anchored. The experimental group
has, however, been rewarded and punished and the control group has
not. If there is a difference in the amount of sprzad, it must be attributed
to the effects of reinforcement, In the studies of Marx and his associates,
the experimental (rewarded) subjects showed a regular and pronounced
gradient, whereas the gradient for the control subjects was only slight,
Since the influence of guessing sequences was held constant, the stceper
gradient of the experimental subjects must be attributed to the spread
of the effects of reward.

*For example, M. H. Marx and F. E. Goodson, “Further Gradicnts of Error

Reinforcement Following Repeated Reinforced Responses,” Journal of Experimental
Psychology 51: 421-28, 1956.
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Some recent studies in our own laboratory have also led us to the
conclusion that the guessing-sequence hypothesis cannot account for
the spread of effect. That hypothesis implies that a spread of effect
should be obtained only if the rewarded response itself is repeated, since
the presence of the rewarded response is required to reinstate the biased
sequence of responses which had occurred during training. A clear-cut
test of tlus deduction is difficult If we simply compare the gradients
for subjects who do and do not repeat the rewarded response, we select
subjects for learning ability. In order to vary the frequency of repetition
without selecting subjects for learning ability, we have compared the
spread of effect obtained immediately after training and after a period
of delay. A typical gradient was found on the immediate test and
persisted on the delayed test in spite of a large drop in the repetition of
rewarded responses. Thus, the most recent evidence again points to the
conclusion that the closer a punished error is to a reward, the more
likely it is to be repeated in spite of the punishment. If this conclusion
continues to be supported by the evidence, its practical implications
may be considerable.

Learning Without Awareness

The spread of effect is important because it appears to provide
evidence for the automatic action of rewards. For the same reason
the question of “learning without awareness” continues to be of interest.
The bypothesis of automatic action of reward would receive strong
support if rewards and punishments could be shown to remain effective
even when the subject is unaware of what it is he is learning. The
specific experimental question is whether rewards strengthen stimulus-
response associations when the learner remains unaware of the rule
according to which the rewards are contingent on his responses.”

Again, the formulation of the problem and some of the important
carly experiments must be credited to Thorndike. One of his studies,
which served as a point of departure for several subscquent workers,
exempl fies the kind of experimental procedure that has been used to
investigate learning without awareness. This experiment was conducted
as a study of free association, i.e., the subjects were instructed to
respond to each of a series of words with the first association that came
to mind. The subjects were led to believe that for each word some
associations had been arbitrarily designated as right, and others as
wro: 1 Actually, however, all sequential or rote associations (such as

"For a discussion of recent studies of learning without awareness, see L.
Postman and J. Sassenrath, “The Automatic Action of Verbal Rewards and Punish-
wents,” Journal of General Psychology 65: 109-36, 1961.
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“yours—truly”) were called right, and denotative associations (such as
“yours—mine”) were called wrong. The subjects gradually learned to
give the class of associations for which they were rewarded. Few sub-
jects showed a sudden complete shift from one class of associations to
the other, and from the gradualness of the improvement Thorndike
concluded that the subjects had not been aware of what they were
learning.

Later critical analyses have shown, however, that it is hazardous
to draw conclusions about awareness from the slcpe of the learning
curve. The rate of improvement does not necessarily reflect the presence
or absence of insight into the rule governing the correctness of responses.
Thus, in the experiment on word association, even when subjects were
explicitly informed about the rule of correct responding, the curve of
improvement remained gradual. If the prescribed responses are complex
and unfamiliar, the acquisition of the necessary skill may be slow and
hence the performance curve will rise slowly.

Since the slope of the learning curve does not permit the assess-
ment of awareness, the criterion of awareness which has been used
almost exclusively in more recent studies is the subject’s ability to
verbalize the rule of correct responding. In still another repetition of the
experiment on word association, it was possible to show that there is
a steady increase in the number of correct responses prior to the point
at which the subject is able to verbalize the correct principle. Verbaliza-
tion of the princip!: is accompanied by a large increase in the number
of correct responses, which is in turn followed by further gradual im-
provement. Thus, some progressive improvement occurs prior to verbali-
zation of the rule. Verbalization leads to accelerated improvement, but
even after the rule has been understood and stated, further training is
needed to translate the understanding of the rule into the requisite
skills.

We have used the studies of word association as reference experi-
ments to exhibit some of the problems of control and interpretaticn
which arise in studies of learning without awareness. In recent years
a substantial number of studies conceived along the same lines have
been conducted, employing a wide variety of materials and rules of
correct responding. The conclusions which we have stated above con-
cerning the relationship between verbalization and performance have
in general been supported. One way of summarizing the evidence is to
say that there seems to be no sharp dividing line between learning with
awareness and leamning without awareness. Instead, it appears that
awareness, as reflected in the ability to verbalize a rule of response,
represents an advanced stage in the development of a habit under
differential reinforcement. In showing that awareness of what is being
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rewarded is not a nccessary condition for the operation of the law of
effect, the results continue to be in accord with Thorndike’s position.

An experimental technique which is closely related to the present
problem and which has recently attracted much interest 15 that of
operant verbal conditioning.? In an operant conditioning situation there
is not a series of discrete trials on each of which the subject gives a
response to a specific stimulus. Rather, the subject emits responses at
his own rate. Differential reinforcement has been used effectively to
enhance the rate at which a particular class of responses is emitted, e.g.,
plural nouns, personal pronouns. In many cases impressive changes
in performance have been achieved by this method in which the subjects
remained unaware of the principle of reinforcement or, indeed, of the
fact of reinforcement itself. In this connection it should be noted that
effective reinforcers in verbal conditioning are often quite subtle—a
slight nod, an encouraging sound may do as well as an explicit an-
nouncement of “Right” or “Good.” There is good reason to believe that
verbal cond't oning is among the most powerful available techniques
for the rapid manipulation of verbal behavior.

Conclusion

We have considered the present status of the law of effect in human
learning. Thorndike’s hypothesis that rewards strengthen the stimulus-
response connections which they follow, and that they do so auto-
matically and inevitably, has remained a center of theoretical controversy
and experimental inquiry. Moreover, the law has been absorbed into
some of the major contemporary theories of learning, such as that of
Hull. Similarly, the apparent asymmetry between the effects produced
by rewards and punishments remains a focus of investigation. In spite
of many methodological difficulties and unresolved contradictions in the
empirical findings, the balance of the evidence remains consistent with
Thorndike’s basic position.

Experimental Analysis of Concept Formation

In the preceding section we have been discussing some of the condi-
tions which govern the formation of connections between stimuli and
responses. This general approach to problems of learning, of course, has
been criticized traditionally as unduly “molecular,” as arbitrarily dividing
behavior into bits and fragments which have no counterpart in the func-
tioning of the individual. These strictures are largcly beside the point.

*L. Krasner. “Studies of Conditioning of Verbal Behavior.” Psychological
Bulletin 55: 148-70; 1958.
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Stimulus-Response Analysis

The purpose of a theory of learnmg 15 not to deseribe ongomg
behavior in its full compleuty. Rather, the purpose is to develop anah tic
tools which will make 1t possible to construct models which exhibit the
basic principles governing the modification of behavior through traming.
In pursuing this goal, it is essential not to be distracted by the obvious
discrepancy between the propertics of the analytic model and the rich-
ness, subtlety and apparent unpredictability of learners’ behavior as we
observe it all around us. The basic point is that the theorist sceks to
construct a model that embodies some of the properties of the learning
process. He does not and should not aim at building a faithful rephca
of learning behavior. At the same time, however, there must be no
hesitation to complicate and modify the model if it fails to represent
the essential characteristics of the process under investigation. These
considerations are well illustrated by the application of stimulus-re-
sponse analysis to the process of concept formation. Stimulus-response
analysis has succeeded in isolating some of the conditions determining
the formation of concepts, but in the course of cxperimental analysis
the initial model has been modified in important ways.*

We infer that an individual has formed a concept when he is able
to identify, or to respond to a common property shared by a number of
objects or events. These objccts or events may differ from one another
in a variety of ways but all share the critical property defining the con-
cept. In short, concept formation represents the discrimination of a
common critical feature in a variety of contexts. For purposes of concept
formation, the common feature is the relecant characteristic whereas the
variable characteristics accompanying the common feature in specific
instances are irr¢lecant.

In early attempts to apply basic principles of learning to this form
of behavior, concept formation was considered a special case of stimulus
generalization. Stimulus generalization is, of course, one of the basic
characteristics of classical conditioning: when an organism has been
trained to respond to a particular conditioned stimulus, other stimuli
falling along the same stimulus dimension will also evoke the conditioned
response. The greater the similarity between the conditioned stimulus
and the test stimulus, the higher the probability that the response will
occur. In studies of conditioning, similarity has usually been defined in
terms of distances along a scnsory continuum such as loudness or bright-
ness. When the principle is applied to concept formation, the sinnlarity
responsible for evocation of the correct response resides in the common

*For a review of early studics of concept formation, see "W E  Vinacke, The
Psychology of Thinking, New York: McGraw-1Iill Book Company, 1952.
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relevant feature. Thus, concept formation can be treated as a special
case of a general law of learming An important implication of this
analysis 1s that the successful formation of a concept is not dependent
on an act of insight or the perception of a relationship by the learner.
This is not to say that concept formation may not be accompanied by
such perceptual events. Rather, the assertion is that the perception of
relationships is not a necessary condition of concept formation.

Most of us are familiar with Hull's classical experiment demonstrat-
ing the continuity between stimulus generalization and concept forma-
tion. He trained his subjects to respond with nonsense names to a sernes
of Chinese characters. Although each character was unique, groups of
characters shared a common radical. All characters sharing a common
radical had a common nonsense name. Hull's subjects gradually learned
to apply the proper nonsense name to new characters which thev had
never seen before, and they often did so without being able to verbalize
the basis of their classificatory responses. The conditions of concept
formation appeared to be analogous to those of generalization in condi-
tioning.

Here the matter rested more or less for a long time as far as the
basic stimulus-response analysis of concept formation was concerned.
Concept formation based on generalization along a vanety of dimensions
of similarity was demonstrated but no additional theoretical assumptions
appeared to be necessary to account for the results. It is only in recent
years that this theoretical picture has begun to change in important
ways. New and refined experimental analyses have made it increasingly
clear that a simple stimulus-response model cannot handle the facts of
concept formation even in a highly restricted and controlled situation.
Specifically, it has proved necessary to modify the stimulus-response
model so as to allow for the role of mediational processes in concept
formation. Before reviewing some of the experimental data which led
to this theoretical reformulation, let us describe the eszential differences
between a simple or “single-unit” stimulus-response model and a media-
tional model.

The Mediational Model

The analysis of concept formation within the framework of a media-
tional stimulus-response model is largely the work of H. H. and T. S.
Kendler. This section will lean on their formulation and findings.™

A single-unit stimulus-response model represents learning as the
change in the strength of associative connection between an external
stimulus and response. It is a single-unit model because no assumptions

“H. H. Kendler and T. § Kendler “Vertical and Horizontal Processes in Problem
Solving.” Psychological Review 69 1-16, 1962.
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are made about events intervening between the external stunulus and
the response. According to a mediational model. the external stimulus
and the overt response are terminal pomts of a more comples chain of
events. The extcernal stimulus (S) cvokes an umnphat response (r) which
embodies the discrimination or classification of the stimulus by the
learner. The occurrence of the implicit response changes. or adds to,
the stimulation by providing an implicit cuc (s) to which the overt
response (R) 1s assoctated Thus, the formula for the single-umit model is
S-R, that for the mediational model is S-r-«-R. The difference between
the two modcls can be illustrated by considering the events which are
assumed to tuke place when a subject learns a pair of words, e.g.. the
French equivalent of an English word. According to the single-unit
model, repetition of the pair of words graduallv strengthens the associa-
tion between them so that the English stimulus has an increasingly high
probability of evoking the French response. The mediational model
assumes, on the other hand, that the English word (S) evokes a mediating
response (r) differentiating it from other English words, The oceurrence
of this mediating response produces implicit cucs (s) to which the overt
French response (R) is associated. The assumption of a mediating clain
makes it possible to assume that responses are associated not only with
specific physical stimuli but also with the “meanings” and contexts
belonging to these stimuli. The mediational model also makes it possible
to broaden our definitions of the dimensions along which generalization
can occur. Stimuli evoking the same or overlapping mediational responscs
become functionally equivalent even if thev are quite different as phvsical
events. In this connection it matters little whether the assumed mediational
processes are confirmed by our subjective experiences or the introspective
reports of our subjects. Mediational chains have the status of symbolic
constructs and their value as analytic tools must be assessed in terms of
their ability to handle experimental facts and to gencrate new testable
hypotheses.

Let us now return to the analysis of concept formation. The most
recent studies of the conditions governing the attainment of concepts
have led to the conclusion that a single-unit stimulus-response model is
not adequate to account for the observed conditions of concept formation,
whereas a mediational stimulus-response model can predict the experi-
me ntal results with considerable precision.

Reversal and Nonreversal Shifts in Concept Formation

Experimenters are sometimes fortunate in finding a single experi-
mental situation which enables them to pit alternative theorctical ex-
planations against cach othc, and to make a decision between them on
the basis of the empirical results. In the evaluation of the single-unit
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and the mediational models, such a situation was provided by the
experiments comparing reversal and nonreversal shifts in the learning
of concepts. The nature of the situation ar-l its bearing on the theoretical
issue may be best illustrated with the aid of a specific example.

Suppose a group of subjects is given the task of sorting a pack of
cards iato two piles. On each of the cards there is a triangle. The
triangles vary along two dimensions—size (large or small) and color
(red or green). Thus, there ure four possible combinations: large green,
small green, large red and small red. The two piles into which the cards
are to be sorted are identified by two models: (A) a large green triangle
and (B) a small red triangle. During the first stage of the experiment,
the relevant characteristic which determines the correct assignment to
the one or the other of the two piles is size. Thus, all large triangles
regardless of color must be matched to Model A, and all small triangles
regardless of color must be matched to Model B. The subject’s choices
are differentially reinforced (called right or ‘vrong), and training is
continued until a criterion of several siccessive errorless matches has
been achieved. The subjects are now stodivided into two groups, and
cach group has to learn a second concept. The first group has to learn
the recerse of the first concent, i.e., all large triangles regardless of color
must be matched to Model 13, and all small triangles regardless of color
must be matched to Model A. In short, whereas in the first stage large
went with large and smail with small, the reverse relationship is
now true. Hence, this g¢roup is called the Reversal Shift Group. The
second group has to lear. to sort the cards on the basis of a new dimen-
sion which lud previously been irrelevant, viz., color. That is, all green
triangles regardless of size must now be matched to Model A, and all
red triangles regardless of size must be matched to Model B. This is the
Nonreversal Shift Group.

Which of the two groups will learn the second concept faster?
According to a single-unit stimulus-response model, we would expect the
nonreversal shift to be learned more quickly. In the first stagc of the
experiment, the response of matclung sizes directly has heen consistently
reinforced, and this habit should intcrfe.c maximally with the acquisi-
tion of the new habit by the Reversal Shift Group of mismatching sizes.
On the other hand, the Nonreversal Shift Group has to learn to use a
new dimension, and interference from the old habit would be expected
only on half the trials (ie.. that half of the cases in which matches
according to color and size do not coincide). The fact is, however, that
with college students as subjects the reversal shift is learned reliably
faster than the nonreveisal shitt. This finding falls into place if we assume
that what is critical for the speed of concept formation is the mediational
response (1) evoked by the stmuli. During the first part of training the

s
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differential response medi-ting the correct choices is size Thus, for
the Reversal Shift Group, the appropriate mediational response—differen-
tiation according to size—is alrcady available and all that has to be
changed is the nature of the overt response. For the Nonreversal Shift
Group on the other hand, a new mediational response—differentiation
according to color—has to be acquired although half the time the old overt
responses remain correct. The large differences consistently obtained in
favor of the Reversal Shift Group indicate that the transfer of mediational
responses is far more significant in concept learning than is the transfer
of specific overt responses.

Developmental Changes in Concept Learning

At this point it is intcresting to note that compansons between
reversal shifts and nonreversal shifts vield diametrically opposite results
with animals and adult human subjects. Whereas for adults the reversal
shift is much the easier, the opposite is true for rats. This discontinuity
between animals and humans suggested to the Kendlers that mediational
responses gain in importance as appropriate verbal and symbohe media-
tors become available. Thus, the singie-unit model mav be appropnate
to inarticulate orgamsms with Lmited symbolic capacities, and the
mediational model to organisms capable of verbalization and reiated sym-
bolic acts. The neat step was, therefore, to investigate developmental
changes in mediational contrcl of concept formation. One obvious hypo-
thesis is that such control becomes increasingly more important in the
concept learning of children as the ability to verbalize and to use symbols
develops The current work of Kendler and Kendler is giving support to
this expectation. For example, these investigators compared the relative
difficulty of reversal and nonreversal shifts in an experiment with kinder-
garten children, using brightness and size as the critical dimensions
of discrimination. For the group as a whole, there was no difference
between the two conditions. However, when the subjects were diie>d
into slow and fast learners on the basis of their performance on the
initial problem, it was found that the reversal shift was casier for fast
learners and the nonres ersal shift »as easier for slow learners A reason-
able interpretation is that for the fast learners the verbal and symholic
processes essential in mediational control had developed to a higher
degree than for the slow learners. A further corfirmation of this general
analysis is provided by the fact that the percentace of subjects favoring
reversal shift over nonreversal shift increases stcadily from 3 to 10 vears
of age.

Two conclusions based on these studies descrve emphasis: (a)
Stimulus-response tt~ory which has proved fruiiful in the study of con-
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ditiommng, rote learming and simple disermumation learmng can be effec-
tively appued to the analysis of more comples processes such as coneept
forination and problem sohmg (b) A simple single-unit conception of
stimuluc-response assocration 15 not adequate for the anah sy ot these
more complex processes However, the necessary extensions and modifica-
tions of the model can be accomphshed within the framework ot stimulus-
response theory. The acqusition and utilization ot mediational responses
are assumed to be governed by the basic laws of associative learning.

Informational Analysis of Concept Formation

There 15 an altogether diferent approach to the studv of concept
formation winch reflects the mterest of experimental psychologists
applving the theory of information wod communication to the analysis
ot human learning and problem sohvinz The enphasis here is not so
much on the processes mediatmg the solution of problems and attain-
ment of concepts as on the capacity of the organism to receive, store and
transform information 1ecened from external sources.

As Hovland has put it. “the concept-fornation evperinent may be
regarded as a commnunication situation in which the experimenter trans-
mits the combmation of elements he has selected as constituting the
concept through a seres ol incssages. some of which are labelled “correct’
(positive imstances) and others ‘incorrect’ (negative instances).” 't In
any given situation in which the subject 1s requred to forin a concept on
the basis of a scries of conect and meorrect instances it is possible: (a)
to specify exactly the number of alternative hypotheses which can bhe
entertained, and () the amount of information or reduction in uncer-
tainty produced by each successive positive and negative instance. An
example will illustrate the nature of such an informational analysis.

Suppose a subicet is presented with a series of cards showing a
serics of geometric designs which vary m three dimensions—shape, size
and brightness There are two shapes (square and circle), two sizes
(large and small),and two shades ¢f brightness (black and white). With
three dimensions and twao values on caeh dimension there are 2 x 2 x 2—=8§
cards or instunces which can be used in the learning of the concept.

Suppose the subject knows that the concept to be learned is defined
by a combination of one value of one dimension with one value of another
dimension, with the third dimension irrelevant. For example, the coneept
may be a mall circle. We ask first how many hvpotheses the subject
can entertain when he is given the task of determining which of the
possible concepts are «orrect. Since two of the three dimensions will be

"C I Hovland, “A ‘Communication Analysis” of Concept Learmng.” Psycho-
logical Review 59: 161-72. 1952
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relevant, there are three ways of choosing combinations of two dimen-
sions. Once the two dimensions are chosen, there are four ways of
combining one value each from the two dimensions. Thus, if size and
shape are relevant, we may have: large circle, small circle, large square.
small square. With three pessible combinations of dimensions and four
possible arrangements within dimensions, there are 12 hypotheses which
the subject may entertain. We ask next how many positive instances
and how many negative instances are required to determine the correct
concept There are two positive stances of the concept, small circle.
These are: small white circle and small black circle. Both of these will
be required to determine the concept completely. The first positive in-
stance narrows the number of possible hypotheses from 12 to 3. For
example, if small white circle is the first positive instance, the possible
remaining hypotheses are: small white figures, small circle, and white
circle. The second positive instance then reduces the possibilities to one.
in the present case showing color to be irrelevant.

If the correct concept is small circle, six of the eight possible instances
will be negative. It can be shown that five of these six negativc instances
are required to eliminate all hypotheses except the correct one. Thus.
if the subject behaved like an information-processing machine, he should
learn the concept equally well after two positive instances and after five
negative instances. The analysis, of course, can be extended to consider
the combinations of positive and negative instances that should lead
to the attainment of the concept.

Concept Attainment as a Function of the Canditions of Infarmatian

The basic advantages of this type of analysis are twofold. First, it
becomes possible to specify and control the amount of information trans-
mitted to the subje:t by any given succession of positive and negative
instances. In many of the earlier studies, the conditions of concept attain-
ment were difficult to describe with precision because the informational
value of the instances presented to the subject was not known. It is now
possible tc chart the course of concept learning as a function of the
amounts and patterns of information communicgted to the learner.
Secondly, the information-processing model provides us with a norm
for the evaluation of the performance of the humaa learner. We can ask
to what extent he does as well as the machine, and under what condi-
tions and in what ways he lags behind the machine. Thus, it becomes
possible to identify some of the specific conditions which produce psycho-
logical barriers to the proccssing of information and the attainment of
concepts. Let as review some of the findings of experimental studies
which have applied such informational analysis to concept attainment
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Informational analysis has made it possible to provide a defimtine
answer to 4 question which has nterested students of coneept formation
for a long time, viz., whether and to what evtent negative instances—
cxamples of what a concept is not—aid in the attamment of the solution.
The results of early studies were ambiguous. since it was not known
whether the positive and negative instances provided equivalent amounts
of information. Negative instances were found incffective, but this may
have been because they imparted less information or because the infor-
mation conveved by negative instances was difficult to assimilate and
use. The critical experiment comparing the effectivencss of pusitive and
negative instances with the amount of information exactly equated was
performed by Hovland and Weiss. The results show clearly that a series
of negative instances produces slower learning than does a series of
positive instances. However, negative instances do produce some learn-
ing. With a mixture of positive and negative instances the speed of
learning is intermediate. The effe siveness of negative cramples increases
when all the instances are prescaied simultancously rather than succes-
sively, but positive instances remain more effective even with simulta-
neous presentation.

The results cannot be attributed to the fact that usually a larger
number of negative than positive instances is required to convey equiva-
lent amounts of information. It is possible to devise problems in which
equal numbers of positive and negative instances are required to provide
the information necessary for solution. In such a case positive instances
still lead to faster attainment of the concept. It is only when positive
instances are used that the critical differential responses mediating the
identification of the concept occur in temporal contiguity with the rele-
vant stimuli. If we assume that such contiguity facilitates the acquisition
of the mediational responses just as it does other associations, the superi-
ority of positive instances falls into place. It may not be amiss to draw
a parallel to the asymmetry between the effects of rewards aud punish-
ments. The conditions of training under which the subject learns what to
do are more effective than those under which he learns what not to do.

A number of investigators, notably Archer and Bourne, are currently
engaged in a systematic study of the quantitative relationships between
the amounts and patterns of information communicated to the subject
and the speed of concept attainment.’? Some major conclusions are.

" For example, E. }] Arcker, L. E. Bourne, Jr. and F. G. Brown, “Concept
Identification as a Function of Irrelevant Information and Instructions,” Journal of
Experimental Psychology 49: 153-84, 1955; L. E. Boumne, Jr. and R B. Pendleton,
“Concept Ideatification as a Function of Completeness and Probability of Informa-
tion Feedback,” Journal of Experimental Psychology 56. 413-20, 1958; L. E. Bourne,
Jr. and R. C. Haygood, “The Role of Shmulus Redundancy in Concept Identification,”
Journal of Experimental Psychology 58. 232-38, 1959
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1 The greater the amount of relevant information required for
solution, the slower is the acquaition ot concepts. For example, the
larger the number of dimensions that are relevant to the defimtion of a
concept, the more slowlv is the coneept attained. These findings are fullv
consistent with the amount-difficulty relationship whieh holds in the
learmg of verbal materials  difficulty-peraitem mereases directly as a
function of the amount of material to be learned. As the amount ot
material to be learned and recalled increases, so do the opportunities
for interference among the umts of the task

2 The greater the amount of irrclevant information, e.g., the larger
the number of irrclevant dimensions along which both positive and
negative instances vary, the lower is the identification of concepts. Irrele-
vant dimensions add to the informational load which the subject must
process and enhance the opportunities for interference.

3. While the use of redundant (1.¢, correlated) dnnensions does
not increase the amount of information, it increases the efficency of
concept formation when the redundant information is relevant. Thus,
it is easier to attan the concept, small | ircle, in an example hike the one
given above, 1if all small figures are preented in a black frame whereas
all large figures arc presented in a white frame. The color of the frame
15 a redundant dimension sinee it correlates perfectly with size, but it
facilitates the identification of positive instances. By the same token, the
addition of redundant dimensions is detrimental when the information
they convey is irrelevant. The findings point to the role of perceptual
factors in concept learning since redundancy may be assummed to enhance
the perceptual saliency of the relevant or irrelevant dimensions.

4. The specific conditions of “feedback” (information about the
correctness of response to each instance) are important, as we would,
indeed, expect on the basis of our discussion of after-effects. First, the
longer the delay m the feedback. the slower is the progress to solution.
The results here are more substantial and clear-cut than those obtained
in other situations i which the delay of rewards and punishments has
been manipulated with human subjects. Sceondly, the more complete
the feedback, the faster is concept attammment. Thus, the subject will
progress more rapidly if each of his responses is followed by full correc-
tion, i.e., identification of the appropriate choice, than i he is merely
told whether he was right or wrong. Finally, the mere frequently such
feedback is given the more rapid will be the rate of concept attainment.
Here again the results are consistenit with gencral principles of reinforce-
ment. The specific conditions of feedback assume increasing importance
as the complenity of the task becomes greater, i.c , as more relevant and
irrelevant information nust be discrinunated and assimilated.

64



Q

PAFullToxt Provided by ERIC

ERIC

As our review has shown. the coiditions of concept formation can
be attacked experimentally trom more than one theoretical pomt of view
We have conudered two suck approaches. and there are others bevond
the scope of this paper. It 15 to be hoped that as these approaches de-
velop, they will also comverge on a common analytic language A real
promise of such com ergence is. indeed. found in some of the most recent
mathematical models ot concept formation wlich combine anahtie
constiucts of stimulus-response theory and information theory.
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Psychologrcal Forces . . .

Psychological Research
and Classroom Learning

Herbert Klausmeier

Many psvchologists have been and are interested in the process of
learning. Psychological scientists concerned with learning have tried to
understand how learning occurs, and some have tried to predict and con-
trol the course of learning. As in other sciences, the aim is to arrive at a
relatively small number of laws or principles which clarify the nature of
learning,

The Unit of Behavior To Be Studied

In general, learning theorists with S-R and S-O-R preferences have
experimented in laboratories, using lower forms of animals as subjects.
This they have done in order to secure the necessary control over a large
number of variables connected with the stimulus, response, organism, and
experimental arrangements. Such theorists as Watson, Thorndike, Guthrie,
and Skinner, who have used animal subjects, and other experimental
psycholozists who have worked with eyelid conditioning in human sub-
jects have accepted the stimulus-response connection or some variant
of it as the unit of behavior from which to infer learning processes.
In general, these psychologists describe learning in atomistic and
mechanistic terms (Hilgard, 1956).

Cognitive theorists Tolman and Lewin, the pragmatist Dewey,
organismic psychologists Perkins and Wheeler, dynamic theorist Freud,
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and phenomenological theorists Combs and Snygg have not accepted fully
the reflex arc or a variant of it as a satisfactory behavior unit. The cogni-
tive theorists deny that conditioning or mechanical association of stimulus
and response is applicable to most forms of human behavior. Instead,
they stress perception, ideation, thinking, and the organizing and re-
organizing 9f experience, which occur in the central nervous system
between perception and subsequent actions or responses. Unsortunately,
they have not specified clearly what an appropriate unit of behavior is,
except that it is a whole of some sort which encompasses a larger segment
of behavior than an association between a specific stimulus and specific
response.

Up to the present time there is more disagreement and theorizing
among psychologists than there is substantive information about the
proper umt of behavior by which to study learning processes. And educa-
tion scems similarly to swing back and forth from consideration of the
whole child to mastery of isolated segments of organized subject matter.
At present, the most appropriate unit of behavior for studying learning is
not only of theoretical interest but of highest practical importance for
education, especially with the coming of TV instruction, teaching ma-
chines, programmed textbooks, and electronic laboratories in foreign
languages.

A resolution of the molecular-molar controversy about the unit of
behavior has been proposed recently. Miller, et al. (1960), give a clear
statement of why neither the molecular nor molar unit of behavior is
appropriate to the study of human learning in all its forms and outcomes.
These authors propose that since we now have electronic computers to
handle data, we can look at wholes and parts simultaneously, that the
nature of an appropriate unit of behavior should not depend unon a
psychologist’s or educator’s preference but upon analysis of the large
amount of information which is needed to describe human behavior
and leaming as represented in such a seemingly simple behavioral se-
quence as driving a nail into wood until the head is flush with the surface.
Instead of treating the entire job of driving the nail into the wood as an
additive series of simple connections between stimuli and responses, or
as one total act which is more than the sum of its parts and therefore
cannot be analyzed according to parts, they propose a hierarchical
sequence. The individual prior to hammering perceives what the total
task is, uses his perceptions of the total task in initiating his first striking
movements, guides subsequent actions by his total perceptions as ham-
mering the nail progresses, eventually decides when the nail head is flush
with the surface of the wood, and then stops the activity.

These proposals of Miller, Galanter and Pribram are fruitful for
drawing inferences about how learning proceeds and how learning proc-
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esses of pupils mght be gu ded efliciently in school, and are more fruitful
than are the proposals of any single association, cogmtive, phenomenologi-
cal, or dynamic psychologist. Though these proposals are interesting, they
deal with methodological and theoretical problems rather than providing
factual information about cfficient learnimg Therefore, we must vet
survey a large mass of research on learning, conducted by persons repre-
senting many different viewpomts, in order to arrive at fairly direct
prinaples, applicable to huinan learning in school settings.

Inadequacy of Present Research

Exhaustive study of primary research (.Annual Review of Psychol-
ogy) shows that we do not yvet have a concise, gererally agreed upon
description of the learming process, applicable to all tvpes of learning
outcomes in luman beings at all age levels and other characteristics in
all sitnations. There are at least seven groups of vaniables that must be
considered by the rescarcher who wishes to manage situations to pro-
duce cfficient pupil learning. Briefly. these seven gronps of variables are:
(a) characteristics of the learner such as mental development and intellec-
tual abilities, physical development and psychomotor abilities, and level
of social-emotional development, (b) charucteristics of the teacher; (c)
the amount and kind of interactions between teacher and pupils and
among pupils; {(d) the characteristics of the learners as a group, such as
size of the group. cohesiveness of the group, and attitudes; (e) the
physical charactenstics of the sctting such as space, suppiies, instruc-
tionul materials and equipment; (f) outside forces acting upon the
teacher and learners; and (g) the nature of the learning task itself
(Klausmeier, 1961). Inferences about the learning process may vary
among experimenters, beczuse of differences among the experiments re-
garding any of these variables.

Despite the inadequacy of research which deals with all these
variables systematically, consider some representative research concern-
ing retention, transfer, reinforcement. and practice; and then examine
what this means for instruction in school, particularly in connection
with two recent innovations—TV and teaching machines.

Retention

An outcome may be said to hav  been acquired when first incorporated
in the learner’s behavior pattern; for example, when a child demonstrates
the correct spelling of a word. If at a later time the child correctly spells
the same word or solves the same problem, we say that he has remem-
bered or retained what he has acquired. And transfer of learning occurs
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when whatever is learned in one situation 1s used in a new or different
situation. Thus, the relationship among acquisition, retention, and transfer
is fairly direct; nothing can be transferred unless it is remembered and
nothing can be remembered unless it 14 learned in the first place.

But rescarch is contradictory about explanations of retention, mainly
because of differences in the type of material used m the experiments
and in how well the material was acquired during the original learning.
Ebbinghaus originallv showed a large loss in retention during the first
24 hours. Strong (1913) also demounstrated a near SO percent loss during
the first 24 hours after learning. These experimenters, as many others,
used nonsense syllabl s which did not have inherent meaning for their
subjects.

Many experiments have been done in order to find means for improv-
ing retention of neaningless material. Krueger (1929), using nousense
syllables, showed that when the same amount of time was subsequently
given to overlearning or repeated leaming. as had been used in the
original learning, :oss was only about 55 percent after 1 day; when halt
the amount of original learning time was used for overlearing, the loss
was about 64 percent after 1 day. Cam and Willey (1939) found that
distributed practice on nonsense syllables resulted in onlv 25 pereent
loss after 1 day; whereas massed practice in one learning <cssion resulted
in about 55 percent loss.

No one presently disputes the facts about the forgetting of nonsense
material by human suljects o1 demes the need tor overlearnmg through
subsequent repetition and review. Posably e to spell correctly, to
acquire yvocabulary m g foreign langnage. to acquue swmbols i seience
and mathematics, and to learn some of the mmportant factual material
in social studies and other subjects does reqmre much repetition and
review The teacher who expects children to acqnire factial material
that does not have much meaning <honld implement these primciples.
make the criginal learning complete. continne to practice or overlearn
soon after the material has been first acquired, and review it penodieally
thereafter. These principles, as will be shown later are incorporated in
teaching machines.

But is meaningful material subject to the same degree of forgetting as
is nonsense material? The answer is clearly negative, some behavioral
episodes are experienced once and retained thercafter. Consider rep-
resentative research with meaningful material

Newman (1939) demonstrated that 84 pereent of the cssential
material from a story was recalled after 8 hours of sleep. whereas only 47
percent of the nonessential material was recalled. After § hours of activity
following the 8 hours of sleep. 84 percent of the essential material was re-
called but only 25 percent of the nonessential Gilliland (1948) likewise
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found his human subjects to recall about 85 percent of the observed ma-
tenal i a set of pictures 48 hours aftcr the onginal learning McKeachie
and Solomon (19537) found students to answer 86 percent of the same
items correctly from a general psychology exam after thrce months m an
educational psychology exam, and 81 percent after seven months.
Klausmeier and Feldhusen (1959) worked with three groups of chil-
dren at a mean age of 127 months. One group of mentally retarded chil-
dren had 1Q’s of 56-81, another group had 1Q’s of 90-110, and the high
group had 1Q’s of 120-146. In the first experiment we found out how well
each child could count and then taught hiin to count a series of ten items.
In the second experiment we found out how well each child could add and
then taught him as meaningfully as possible 10 addition exercises at the
next higher level of difficulty. Thus, each child, regardless of 1Q, learned to
count or to add, using exercises of appropriate difficulty. The tasks to be
learned werc socially significant rather than nonsensical, and we tried
to teach each child as meaningfully as possible. There was no significant
difference among the three 1Q groups in amount of recall at five minutes
or six weeks after the original learning. Further, the recall, without
practice or review by the children, was about 80 percent after 6 wecks
on the counting excrcises and about 75 percent on the addition exercises.
We concluded that to taclitate retention the principal task of the special
teachers of the mcntally retarded, as well as of other teachers, was to
make the original instruction for cach child meaningful and thorough.

Transfer of Learning

The research on transfer of learning shows much the same pattern
as that for retention, except that the rescarchers started to use meaningful
material earlier in their transfer experiments.

Judd (1908) demonstrated that the generalizations underlying specific
facts and skills. rather than the specific facts and skills as such, transferred
to new situations. His research received little attention for many years,
as associationists such as Thorndike and conditioning psychologists such
as Watson dominated American psyvchology. Hendrickson and Shroeder
(1941) replicated Judd's 1908 experiment as best they could. They not
only found that understanding the underlying principle improved transfer
to new situations but that it also contributed to higher efficiency of the
original learning,

Birch and Rabinowitz (1951) showed clearly that when individuals
learn a particular use of a tool in solving a problem, they will not depart
from that use in a new situation, even though it is inappropriate. Rigidity
in problem solving thus comes about as individuals achieve success with
a particular method but do not analyze the method in relation to other
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alternatives. One properly infers from this and similar studies of functional
rigidity that people may be conditioned, through use of teaching machines
and other procedures, to acquire a particular method of problem solving
or of learning which produces negative rather than positive transfer to
new situations.

But material and methods of learning acquired with meaning do trans-
fer to new situations. Klausmeier and Check (1961) in a series of
follow-up experiments with the same groups of low, average, and high
IQ children mentioned previously found no significant differences among
the three groups in amount of transfer from the original problems to new
problems after elapsed times of five minutes and of seven weeks. Using
problems which required making change with money and also excrcises
in subtraction, we gave cach clild matenal suited to his present achieve-
ment level, taught the prinaples underhving the processes with as much
meaning as possible, and secured a high amount of transfer.

In summary, positive transfer from one situation to others, including
from in school to out of school, from one subject field to another, and
from one grade level to another, can be facilitated best by making
certain the learning task is meamngful and not too difficult, by emphasiz-
ing the prinaples and methods of problem solving rather than specific
procedures and correct solutions, and by giving help to the learner as
needed. Given enough control over che child’s environment, we can also
condition him to use enly a given method of attack and he will use this
method in situations even though it hinders efficient learning.

Reinforcement

Reinforcement of the response that the experimenter wants the subject
to learn is essential in all forms of conditioning. As the term, reinforce-
ment, is now used in the literature, it includes both the idca of rewarding
and confirming. Thus, when a child spells a word correctly and the teacher
says “Right,” the child may interpret the “Right” as a reward for spelling
the word correctly or he may interpret it as a confirmation that his
response was the right one. If the teacher does not tell the child that he
has spelled the word correctly but he goes to the dictionary and finds he
has, this originally was called confirmation but is also now called a
reinforcement even though it is self-initiated. Similarly, a broad smile, a
high grade, or a picce of candy given to the child may he designated a
reinforcement or a confirmation of desired behavior.

It is fully estubhshed that organisms over which the experimenter
has considerable control can be conditioned throngh proper schedules
of reinforcement to make any responses of which they are capable to
any stimuli they can discriminate. Humphreys (1939) and Grant, <t al.
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(19511, tound that remforcing every evelid blink in human subjects led
to better acquisition of the desired response but that less than 100 percent
remforcement led to better maintenance of the desired response. Skinner
(1953), after inuch experimentation with rats and pigeons, mnade a most
positive case for reinforcement theory to be apphed to education in
school settings.

At present, it is generally accepted that rewarding or remforaing a
desired response ‘has a tendency to increase the probability that the
rewarded or reinforced response wall be repeated subsequently in a simlar
situation. It is cstablished equally well that pumshing an incorrect
response may not decrcase the probabihty of repeating that response.
for continuing the activity may be nore attractive to the individual than
the punishment is offensive to lnm. Also the punished person may vet
repeat the response, for he does not know what else to do becanse the
prmished response 15 the only behavior he perceives as appropriate

Practice and Repetition

Of the vast amount of experimentation done in connection with the
management of practice, most of it has been S-R oriented, using factual
type material. or else it has been done in the area of psychomotor activi-
ties. Though there is vet much disagreement about the management of
practice in the learming of skills, therc are four principles which appear
applicable to a variety of skills. verbal as well as psvchomotor, and to
human bheings representing a broad range of physical and intellectual
chatacteristics. The four prmeiples are: gwide responses carefully in
the early stages of skill development, provide appropriate practice tasks.
distribute rather than mass practice, and provide the learner knowledge of
results,

Early Guidance

The importance of helping the student learn the skill, rather than let-
ting him learn as best he can independently by trial and error, was demon-
strated in a physical education class. Davies (1945) divided an archery
class of college women into an experimental and a control group. The
experimental group was taught an accepted techmque of shooting a bow
and arrow and was referred to as the tution group. The experimenter
gave the tuition group members the verbal instructions that she thought
necessary for them to understand the nature of the skill and to become
proficient in it. The women in the control group were given only the
necessary equipment, minimuin safety instructions, and thercafter pro-
ceeded on their own. Both groups inet for 18 class sessions during a three-
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month period At the end of the semester the tuition group performed
better than the control group Difterences favoring the tiston group
were apparent carly in the semester and became greater as practice
progressed The control gronp tended to acquire an mefficient methaod
and to stay with that method during successive class perniods even though
the progress of the group was poor.

Davies concluded that mat least three wavs the teacher aids the
learner to varv and mpiove lns learinz bolavior by directing the
learner’s attention to, mote adequate techmgues tan those he has
acquired and Las been emploving, v promoting the growth of intellectual
msight on the part of the learner mto the factors related to his snccess;
and by giving lnm a feehng ot secunty and confidence in relinquishing
a famihar mode ot behavior and seehing one that is better. These three
conclusions ot Davics suggest quite adequately the purpose of providing
carlv guidance,

Appropriate Practice Tasks

Providing appropnate practice tasks for the development of skills is
vet debated, and properly so, for we do not agree upon the nature of
wholes and parts. A practice task is not appropriate unless the unit
of behavior practiced is the one that rcsults in mnst efficient acquisition
of the skill,

Part of the disagreement onginates in that a whole skill for a beginner
is a part skill for a more skilled performer, or vice versa Another difficulty
lies in the organization of the within-tasks m many vames and sports.
For example, what is the total task m play g baseball” Is the total task
that of hitting. running, catching, and other skills® Is batting a separate
whole skill or should 1t be further broken up into a number of smaller
parts wluch in turn might be called wholes?

One way to look at the whole-part arrangement is in terms of the
organization of the activity itself Some activities are closely knit; others
are loosely organized. Diving is a closely kit <kill, vhereas football and
baseball are loosely organized aggiegations of shills, each of which must
reccive concentrated practice. Though a find defimtion of wholes and
parts cannot be clearly dehmuted for all skills. three of many studies
which suggest the unportance ol bheginning practice on the whole
activity are now caamined.

Knapp and Divon (1952) used threc groups of university senior inales
to test three conditions of practice i jugghng three balls One group
practiced uang the thice balls from the start, the whole method. A
second group practiced accordmg to a presenbed procedure of progres-
sive part-w hole method: first, one ball was used untal it could be caught,
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then two balls until both could be caught, and then three balls. The thi,d
group used one, two, or three balls at any time during practice, as the
members chose. The whole method proved definitely superior to the
rigidly scheduled part-whole method, with about a 20 percent saving in
time needed to reach the criterion of one hundred consecutive catches.
The whole method also viclded somewhat better results than did the
free-choice part-whole method.

McGuigan and MacCashn (1955 ) investigated whole and progressive-
part methods in nfle marksmanship. The subjects were infantry trainees
in army basic training. In the part mcthod, practice was divided into
seven components of firing, and the general procedure was to practice
the first subtask, then the second. and then combine the first with the
second. The third subtask was practiced next and was then combined
with the first and second, and so on until, eventually, the seventh was
combined with the fiist six. In the whole method, the subjects first
watched a half-hour demonstration of the entire sequence of seven
movements, from assuming a well-defined posture for firing to actually
squeezing the trigger. Thercafter, this group practiced the total sequence
in each of 28 practice periods, with i..t-action given on the subt.sks as
well as on the whole sequence during each practice period. The first groap,
using the progressive part-whole - 1ethod, did not get to the seventh step—
actually firing—until the twenty-fifth actice period, having s ent the
first 24 periods on the six parts leading up to actual firing. For trainees
with IQ’s 100 and above, the whole method was far superior to the pa-i
method. For trainees with 1Q’s 99 and below, only a small difference was
found between the two methods.

Woodworth and Schlosberg (1954) give an excellent review of cxperi-
ments completed from 1890 to 1952 in connection with learning to receive
International Morse Code. In World War II there was much opportunity,
as well as great need, to try o+ efficient methods of teaching Morse Code.
Among several features that vicre finally ‘ncorporated into the military
teaching procedures, four are apprepriate o the present discussion of
skill learning: prompt reinforcement of the correct response, the whole
method of teaching, a standard-spced presentation of signals, and distrib-
uted practice. In the whole method all 36 symbols of the code—26 letters
and 10 digits—were in.. luced to the learners in the first p, tice session.
This method contrasted sharply with previous ones wherein early instruc-
tion was devoted to lengthy practice on separate symbols (similar to the
progressive part-whole method in rifle firing just mentioned). The
following dramatic results were achieved:

Students spent 8 wecks at code school. Normally, they practiced code

for 7 hours a day for the first 5 weeks, and devoted the last 3 weeks to other
topics. Kelier thought such massed practice might be wasteful, so he tried
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spreading out the code nstruction over the whole 8 weeks, devoting 4 hours
daily to code, and the rest to other topies It turned out that the 4-how group
was as good as the usual T-hour group at the end of 5 weeks, despite the
shorter hours of prastice Of course they stll had 3 more weeks to practice
code, for they had been taking up thar other topies along with the code,
they ended up markedly superior to the massed gionp (Woodworth and
Schlosberg, 1954, p. 812).

It is unfortunate that funds are not available to do research in schools
as was done 1n nulitary settings. \We might come to a resolution of the
proper unit in carly mstiuction in rcading—letters, words, or phrases,
and in swimming, total swinnming or leg and arm movements, and also 1n
other ficlds such as shorthand, vocal music, and instrumental music

Distributed Practice

Let us examine some representative research related to the length
and spacing of practice sessions.

Knapp :nd Dison (1950) studied the effect of two different distribu-
tions of pracu.c on efficiency in learning to juggle three bhalls. The
experimental and control groups were male seniors with majors or minors
im physical education. Both groups used the whole method. The
distributed-practice group used five mmutes i active practice daily, the
massed-practice group used 15 minutes on alternate days Individuals
mm each group practiced until they could catch 100 balls consecutively
without dropping onc. The distnbuted practice yiclded much better
results: 70 minutes were used by the distributed-practice group, whereas
126 minutes were used bv the massed-practice group to reach the same
level of skill. One minutc of practice in the 5-minute daily arrangement
proved as effective as 1.80 minutes in the 15-minute, alternate-day
arrangement. Though this was the case, fewer 15-minute than 5-minute
practice sessions were required to achieve the criterion of 100 catches
without error.

Using a rotor-pursuit task, Duncan (1951) ascertained the extent to
which inte.vals of rest could be directly substituted for intervals of
practice with no reduction in the final level of learning. The entire ex-
perimental session took only 20 minutes, divided as follows: 5 minutes
prerest practice, 1C minutes iest, and 5 minutes postrest practice. During
the 5-minute prerest period, two of the groups worked under distributed
practice conditions with 10 seconds practice, 20 seconds rest, 10 seconds
practice, and so on. The other groups worked under massed practice
with continuous practice for 5 minutes at the beginning and at the end
of the 20-minute session and 10 mii.utes of rest between. The distributed
practice was so arranged that the two groups receiving it practiced only
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one-third as much as dud the massed practice gronp In the List 5 minutes,
one of the origmal distithuted-practice @roups was ainven massed practice
and one of the massed-pract:ce moups 1ecened Cistibuted practice At
the end of the first 5 minutes of prictice, the distnbuted-practice groups
were pertorming better. even though they had only one-third as much
actual practice tome At the end of the 10-nmnute rest session, the
distnbuted-practice groups were the same, however, the one which then
received distnbuted practice performed sigmficantly better than did the
massed-practice group Although this entire expeniment was conducted
within a time peniod of 20 mimutes at poses sigmficant questions about
the proper spacing of active practice and rest in many school learning
activities such as handwnting. typewnting, and instrumental music

Teachers in jumor and semor ngh «chools usualk have no control
over the lenath of class penods They work i schools where class
penods in all subject ficlds are of the sane woagth naally from 45
to 75 runutes T amy <abject mowhich skitls are part of the desired out-
come the teachar shonld jaise guedions sueh as these Within a class
penod of tns lenath what 1s the best arrangement of actinve practice and
1est for a begnmmg cliss® Por an advanced elass® Will the students
acquire skilt more 1apidh through actne practice each day of the
week on though active practice on altemate davs?

[ the clementary s¢ ol teachers have more opportumties to manipu-
late tome arrangements, sinee elementary schools are not so completely
departmentahzed as we junior and semor high schools. The elementary
teacher has better opportunity to expeniment with a vanety of practice-
rest arrangements. In the fourth grade, tor example, experimenting could
be doue to ascertain whether children learn to spell as efficiently with
15 minutes of active practice on alternate days as w.th 15 minutes daily.
When cursive handwriting is introduced, a test could be made to find
whether 20 minutes of practice in four 3-nunute sessions durmg the school
day would achieve the same or better results than 20 mmutes at one time
during the school day. Most teachers simphy aceept the arrangement that
someone, without evidence that it 15 the hest one. has previously set up

Knowledge of Results and Overcoming Errors

Providing the learner knowledge of results and helping hin o learn
how to overcome errors is probably the most difficult tusk experienced
by teachers in a group situation. Yet this principle, if carried out well.
would proba’ ly increase learmng efficiency markedly in most school situ-
ations. Deese (1958) presents an excellent summary of the research
establishing this principle in connection with skill learning.

Tiedemann (1918) working with 10,53 fifth-grade children, arrangnd
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asituation whereby testing and review ing were accomphished simultane-
ously wath preartanged groups of childien at mtervals of T dav, 14 davs.
28 days, and 63 days. Best results were obtamed when the review and
knowledee of results were given 1 dav atter learnme rather than later
But cqually important, incorreet or erroncous responses that were not
corrected persisted, it the pupils made errors which were not correeted
they tended to aceept and retain the errors as correct.

The discussion thus far has shown that many of the diffienlties en-
countered in research on lcarnmg hav e resulted from three mam sovrees
First, lcarning theorists have failed to find an appropriate umt of behavior
from which to inter leaming processes in human bengs, Second. mcor ect
appheations were made to human learnmg i group situations from the
carly rescarch on learning, §-R onented and set in laboratones with
lower-form anmmals. Third. cognitiv ¢ and other orgamsmic theorists have
not submitted their theoretical propositions to the comprehensine ex-
perimentation needed i school situations. It s cqually true that one or
another psychological conception about learning has heen tried out in
the schools, also without eontrolled  experimentation or other careful
evahluation

The preceding discussion has abso established these pomts: First,
the nature of the material to be learned and the conditions under whicl,
it is learned markedly mfluence how well it is learned originally, how well
it is retained. and how well it can be used in situations other (than that n
whicl it is learned. In general. learing tasks which are of sigmficant
soctal value. which are properly graded in difficulty to the child's present
achievement level. and which focus upon principles and meanings are
remembered and transfer better than does material of low meaningfulness
acquired by rote memory.

Teaching Machines and TV Instruction

Examine now some ideas about learning incorporated in teaching
machines and in TV instruction. Only the main points about each are
discussed in order to compare the two media and to suggest needed
1esearch.

Teaching machines. based on Skinnerian ideas of learning. incorpor-
ate all of the following: First. introducing matenal to the student as an
mdividualin small bits or items, one at a time, second. having the student
maky successnve responses to cach item or bit; third, reinforcing or con-
firming each correct response immediately after it ic made and giving the
correct response if the student makes an error; fourth, repeating or seeding
some of same items i successive programs to secure the proper amount of
sepetition, fifth, using only material which is experienced through vision,
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mamly in symbohe form; and sixth, requining the responses to be made
directly on the machine or closely related thereto. not in some situation
removed from the machine (Galanter, 1939).

What kind of material can best be programmed for machine use?
Factual information to which the student’s responses can be judged as
correct or incorrect; factual material which can be organized readily into
suecessive programs on some basis such as difficulty or structural relation-
ships; factual matenal which can best be understood in symbols and
which does not require familianty with the referents for which the
symbols stand; and factual material which 1s relatively self-contained in
small units. Subject matter which is alrcady being incorporated into
machine programs is spelling, arithmetie, and grammar. The person who
writes the programs in these ficlds organizes the material into small
bits in successive programs and for each bit decides what the correct
response is for the student to make.

Overlooking many problems yet to be solved in producing appropri-
ate programs, consider some other questions 2bout teaching machines
which need experimentation in schools (Klausmeier and Lambert, 1961).

1. How efficiently can such important outcores of school learning
as concepts, attitudes, values, study skills, and creativity be learned from
machines? For example, can thc ability to communicate orally in a foreign
language, the ability to spell correctly, the ability to work well with
others, the ability to identify ana solve problems, be nurtured equally
well with machines?

2. Is machine instruction equally cfficient with all age groups? For
example, will first graders learn as well as high school seniors?

3. How leng will students of any age respond with high motivation
to machines? For example, if half of the total instructional program is
incorporated in machines, will students use the machine without teacher
forcing for 20 minutes® a day? a weck? o month? a ycar? six years?
12 years? Will students want to learn from machines throughout life,
as many now  from books and other printed material?

4. Can 2 program of instruection be arranged in the sehool system
which encourages each student to pioceed at a rate appropriate for
him, kindergarten through twelfth grade? Though this idea is accepted
by many at the verbal level, the writer is unawure of any school system
that actually accomplishes it well. And there is no poirt in introducing
machine instruction unless it is accepted in practice. Children can be
denied the opportumty for using appropriate levels of programmed
material, as, for example. many cf the more proficient sixth graders arc
now being denied use of any of the required textbooks or other instruc-
tional material used in the seventh grade.
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5. What are the possibihties for transfer of machine-acquired
responses to other situations® Research on rigidity and set in problem
solving shows conclusively that when an individual experiences repeated
success in solving problems with a certain method or instrument, he
clings to that method or instrument even though it is inappropriate for
solving new problems he encounters for which other mothods and/or
instruments are appropriate. Thus, through widespread and repeated use
of machines and the method of learning incorporated therein, students
may become highly dependent upon someone clse to decide for them
what to learn, how, why, when, and how well to learn it. This ~ould lead
to negative transfer to non-machine learning situations and to lack of
sensitivity to problems, of originality, and of flexibility. Also on the nega-
tive side, with respect to transfer from machine learning, is the possibihty
that many outcomes cannot be acquired with meaning; further, only
verbal applications of new learning are usually presented in the teach-
ing machine. Machine instruction encourages the learner to respond
correctly or appropriately, as determined by the programmer. The better
and more widespread the machine instruction, the more fully must the
learner come to rely upon it as the most efficient way for him to learn.

The above questions are only representative of the many that might
be answered through rescarch and for which we do not now have
sufficiently accurate information. Now consider TV instruction briefly
in comparison with teaching machincs.

First, TV introduces the same material or lesson to many students
simultaneously, thus not providing for differences among students;
second, each student may respond to cach bit of information presented,
but there are not adequate means of inferring this and thc TV teacher
procecds through the lesson without this knowledge; thitd, the TV
teacher has no mean, of reinforcing correct responses or correcting wrong
responses immediatcly, fourth, the students’ responses may be recorded
and evaluated while vicwing the TV lesson but this is not the usual case.
In the above respects, TV instruetion has we:rknesses in comparison with
the teaching machine in connection w t}, teaching factual material and
some verbal skills.

However, TV has at least four distinct advanlages. First, the TV
teather can reach a large number of students simultaneously. New
information not vet available in textbooks o !~where can be brought
to the students. Second, any subject matter in still life or in movement
that is available to the TV camera and related sound equipment can be
transmi’ . to the students, thus permitting the students simultaneously to
see and h:ar. Further, the TV camera can record much information .ot
available to the naked eye, either because it is too small to be seen, too
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large. too distant, or is otherwise maccessible Third. the TV teacher s
not so limited i ordering the material in the presentation Instead of
buillding small bits of information into a larger pattern. the TV teacher
can move 1 the opposite direction, thus the nature ot the wholes that
can be presented by TV is much more flexible than for teaching maclines
Fourth, the TV teacher can provide students more reahstic examples of a
variety of coneepts. problem-solving processes. and shlls than can be
done wath current machines.

With these advantages, we may examine briefly two subject ficlds
m which TV instruction is used in the clementary schoob—toreign
langnage and science. Why is foreign Linginage bemg offered by TV Is
it because research has shown that pnpils can learn to speak a foreran
language most efficiently in this manner® A well-prepared teacher in
cach elementary school building. equipped with a good clectronic labora-
tory, nmght achieve much better results (Holtou, #f al . 1961). A well-
prepared teacher without the electronic laboratary might also achiceve
good results. Yet since we do not have enbugh well-prepared teachers.
we use TV as the best present incans of oflering the foreign Language to
large nunbers of pupils.

It is possible, too, that science is being taught by TV because of
lack of knowledge and skills in scienee on the part of many present day
clementary school teachers. The TV teacher knows and presents nore
recert information with better visualizations of scientific concepts and
processes than can many of our present elementary teachers. Whether or
not children of elementary school age learn science more efficiently from
a well-prepared classroom teacher who also has the naterial and equip-
ment that the TV teacher does, has not heen investidated carefully.

These examples point to the need for rescarch on many learming
problems in school settings. Since many innovations are being tried, the
research arrangements should be able to be managad without too mu.ch
difficuM ;. For example, vvhen a foreign inguage s offered in a larger
school system, at least three arrangements for teaching it should be in-
vestigated  simultancorshe—TV  teaching. a well-prepared teacher not
usit o clectronie equipment, and a well-prepared teacher using clectronic
cquipment We have no prior knowledge or learning theory on which to
chminate any of these three. Conecivably, a well-prepared teacher with
clectronic equipment il achiey ¢ much better results than a TV teacher.

Conciusion

I am perhaps more skeptical than many persons in moving directly
from theoretical statements about learning processes to applications in
school settngs. Also, 1 probably put more emphasis thon do many
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learning theonsts upon the charactensties of the learners, Hf the teacher.
of the setting, and the nature of the outcomes to be learned. 1 do not
beheve that, at this moment, there s amv one theory of learning or of
behavior that is apphcable to all types of learmng outcomes with all
hunun beings Similarly, T do not beheve that there 1s anv one method
of teaching or any teaching wd. suche as TV, machines, progranmmed
texthooks, sound movie films, or electrome Libowatonies that is equally
appropriate to all subject matter ficlds We have much more to leamn
about these matters through research m the nest few vears than s
known up to the present time Bruner (19610 expresses a somewhat
similar pomt of view.

In school settimgs. uny preference tor research is ecntrolled experi-
mentation to ascertam the conditions under which pupil learning proceeds
most efficiently. In faboratory settings with human subjects, my preference
is to identfy the icanmmg-to-learn procedures used by human beings
of varying age and other characteristics m acquirmg a large number of
ditferent outcomes. If we could ascertain the latter, we would be becter
prepared thar at present to make dedisions about how to organize
learning activitics m school, not anly by TV or machines, but also by
teachers, texthooks, and other means. T feel a sense of nrgency about
these matters,

Knowledge s accumulating at a very rapid rate. The need for persons
with more knowledge and ngher-level skills is acute. We do not have any
but the poorest estunates of the top hmits of learning in bt man beings.
Both for the welfare of socicty and for the optimal mental and
emotional development of the individual, we cannot afford to argue about
learning phenomena associated with teaching and learning about which
we are uncertain; we had better proceed as the nataral scientists are
domng—add to mankmd’s knowledge and skills through rescarch,
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Terminus . . .

Learning and the Learner:
A Synthesis

Walter B. Waetjen

Each day, in thousands of classrooms across the nation, teachers
confront children with tasks which they must master. This mastering of
tasks flies under the banner of “learning.” Learning may be defined as
a change of behavior resulting from stimuli originating within the individ-
ual or from external stimuli acting upon him. It is considerably more
difficult to state the exact natvre of these stimuli and the speafic way
in whicli they have an impact upon learning. Nevertheless, this hooklet
has attempted to point up what some of (hese forces arc and the way
in which they influence learning. Admittedly, the task has not been fully
eompleted.

Apparently, every teacher has some idea of how learning proceeds
and the factors that influence learning, no matter how inclusive, erroncous
or valid such idcas mav be. Fo.: example, a teacher must conccive of
behavior as being modifiable, otherwisc there would be no pomt in his
attempting to teach. Yet how a teacher conccives of learning and the
learner will deterinine the classroom behavior of that teacher. It will
determine what the teacher does; and, in a real sense, will probably deter-
mine what the leamers will do. Almost immediately one might raise the
obvious question, What should be the teacher’s views of the learner and
learming? The answer to the question could get lost in a welter of
philosophical considerations. Without concerning ourselves with the
philosophy of the matter at the moment, this booklet has taken an
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mnphae positon about the learner and his learnng The posibon has
been that learnmg v dependet upon and anses trom thiee magor forees
first. the person as @ physical beme, second the socral wronps to which
me belonas and thied the psyvdhological orgamzation of the leamer
Fhe papers iddledt this onentation

Krozman has @ver us imformation abont duldren as physical bemas
Denney and Stiodtheck have wrtten ot the socal arovps that operate
m a child’s hfe, wlile Postiman and Klausmeter have told us how chil-
dien’s psvehological organtzation s a datcmmmant of leanmg As Foshav
would put it cach of these people has desenbed aspects of lennmg from
the special vantage pomnt of his own disarp e

A Point of View

In a less straightforward way. the papers have desenbed a pomt of
view abont leaming thoet should he made explient That point of view
recogmzes that the phvaicd orzamsin, the society and the ps chological
organization of a person arc all detenmiants of leanme The slow.
orderly unfolding of the organism determmes m Large measure the timimg
of the leiming tusks which the orgamsm s capable of at anv given
moment. Krogiaan has desenibed this process mdetail However, hie has
pomted ont how a cultnr: evalnation s pliced on phivacal size. phisical
strength and early maturation which eliats certain respomses from the
society causing children to Iearn ahant themselves. T as the growing.
behaving ¢hild has animpact ¢ s socral environment . s evaluated
and reflected to the learner In the society

A second major foree influencing the development and learning of
the individual is that of the sacial gronps to which a person helongs,
These groups inclnde the family, chnecdh, school. classioam grenp and
the peer group Yet, those are Toosely defined ernis, as witnessed by the
fact that families are not ahke. Not only do famihes value and helieve
differently, bt they express their valnes and hehefs differently to their
children. The important fact, however, is that all social gronps do take
steps to commuricate their belicfs to the voung Some of these steps
are canscionsly taken, exphdithv transmitted. while others are not so
conscionsly taken and are nmphat in the hehavior of the people who
transmit them. The papers by Dennev and Stradtbeck mdicate that the
social granps to wliuch one belongs senve three funetions i the leaming
aof children.

In the first mstance. these groups determme the nofure of the tasks
which the growmg child shall accomphsh. The tasks may vary from
expressions of politeness to knowmg one’s wav aronnd the community
ta mastermg, a1 body of cantent in o schont The group, hawever, will
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mvariabiv define tohs leannmoes o problems which the dild st
demonstiate he can hundle 1w appropiate wavs The aoup does not
withdraw ater Laving sinph define d the tasks with wlach to confrant
the dnld Now ot imposes standards of eveclonce windh nonnallk -
cnde an age at whnch the tisk mnst be mastered  Strodtheckh tels of
reccarch e wlieh mothers hom diffcrent socral Sooups eapected then
ALPINZ to niastar cettan tashs different ages The tushs wege thie
same, the age of mastery diflerent There remarns anothe  dimension to
the nnpact of socets on the mdr dinal s Tearmme nane v the wav n
which the fearner's wdience 1 sponds to his learnmey attempts Denney
mahes it cdear that cachi Tearner Las s anions audiences and these audiences
have umque wass of aeflecting o the Tearner the relative success or
talure that he Las achieved So o becomes cvident that the phvsical
ordamsm (the mdadindr has sone mpact upon s socety, and by
soctety et attempts o moid and ginve dinection to the learnmg
of the orcanim.

Smnply to sav that the orgamsm alfects its socid cusronment and
that the social emvaronment shapes the learmmg of the indioadud s not
enongh, We have omutted the f..ot that out of this mteractis ¢ process the
mdnvidual dennes meanmys, These wmcannigy mav be about objects,
stitutions, natural phicnomena, othe people or oae’s selt. These mean-
mas are cmergent an that with accumnlated caxpertence there s areater
Iikelibood that these meamnes will arne Ako,as Postinan and R lansierea
mdicate, these meanmes are not onh an indication of what has been
fearned. but they strc el mfloence what shall be laned So this s
the thitd major factor miflacnemy learmme—the accommlated e,
which together <o tute o penson’s psychologieal orzanization. thy
organrzation arses at of the mteraction of the ordanisim with ity social
civomment and hecomes a force mtself,

The pomt of view described aboy e isacllected w Fiome 1 on s
drawme, A7 represents the bological orveansn, B~ reprosents the
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social environment in which the organism functions, and “C” represents
the emergent psychological orgamization of the mdividual The irrows
emanating from each of the forcgomg indicate the effect that a given
force has upon another of the forces influencing learmng.

Similarities

Each of the preceding papers is directed toward examination of one
of the three major forces that influence learning. Interestingly enough.
not one of the papers wus complctely successful in confining itsclf to
discussion of ore discipline. Concevably, it is a hopeless undertaking
even to try to confine nc’s sclf to a single discipline when considering
such a complex activity as learning. It has often been said that man 1
an indiviible unity—he responds “all of a picce.” It is not surprising,
therefore, that some similarities aie appaient m the papers presented
in this hooklet These similariucs may well represeat partial leads to a
ion of the learning behavior of man. The very fact that there
en a recurrence of certamn ideas, facts and meanings in the several
papers suggests that these recurrences should he made ewplicit.

The modes of learning and relating to people tend to be consistent.
In Ins paper, Stredtheck wiites of the situations in which a family had
been given a problem situation for which the members had to make some
decisions. During the course of workmg out the decisions, observers
rccorded the number of times cach family mewber participated Ti a
number of cases 1t was found that a gnen member of the far-ilv spoke
65 percent of the time. After hemg intommed of this, he stll speke
64 percent of the time in the grcap decision-inahmg experience  Ap-
parently, onc’s way of relating to people is not appreciably influenced
when onc 1s given the facts uhout these ways of relating, In a somewhat
similar vemn, Klausmeier points to the rescarch which indicates that when
individuals lcarned a pe-ticular vay of solving a problem they did not
depart from that use in a new sitnation even thongh the use was
inappropriate. What this amounte to is ng diy, or at least stability, in
one’s organization, that cicates a resistane e to learning,. However, we
would hasten to add that it 1s not suggcsted there is complete resistance
to change and learning.

Learning involves the relinquishing of old modes of behatior as well
as the acquisition of ncw modces. One w iy to view learning is that it
causcs the learner to switch from old, tied and comtortable behavior to
behavior that is new and untried. This, too, may account for the “re-
sistance” phenomenon m learmng. Klasmeier eites Davies” study on
learning of motor skills in archery, in wluch 1t was concluded that a
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teacher can help students learn new motor skills by directing the stu-
dents’ attention to more adequate techniques, by helping the learner
to see the factors related to Ius success, and by giving him a feeling
of confidence and security. Wortky of note is the fact that the learner
receves specific help and instruction from the teacher so that acquisition
of new modes is much clearer and relinquishing of old modes of behavior
th.at much easier.

The family studics by Strodtbeck altude to this same point in connec-
tion with subsenbing to family norms. These <tudies reveal that the highe
the rank of a child as a group member i the familv, the greater will be
is willimaness to subsaribe to the familv’s norms.

In both of the cases mentioned here, it is apparent that more than
mstruction 15 needed in order to enable a person to learn. The teacher
gave the archery stulents a fechng of confidence and security. The
family had assigned a high rank to a child, making it easy for him to
learn the family’s standards of behavior. So, we have a corollary to the
fact that learning something new involves relinquishing the old. The
corollary is that acquisitior. of new modes and relinquishinz of old modes
of behatior are facilitated by warm, supportive human relationships. To
add more support to this idea, one can point to the research cited by
Postman having to do with the effect of rewards on learning. Rewards
have the tendeney of strengthening performance while punishments do
not scem to have a commensurate weakening effect on performance.

There is a “best” time for structure (growth) and function (learning)
to occur. Almost immediately it becomes apparent that this alludes to
the rcachness concept whicl so thoroughly pervades educational theory
and practice. Krogman makes a strong pont when he indicates that
therc arc propitious times when neuromuscular connections are made.
These connections appear to be time-linked in the development of any
individual. and, therefore. the lcarning to be mastered by the individual
must be commensurate with the nature and complexity of those neuro-
muscular connections.

There can be httle doubt that adults attempt to gauge the com-
plexity of these reuromuscular connections and then impose certain
toks to be learned. How precise the timing must be is a matter of
speculation. Strodtbeck cited the research by Winterbottom in which
parents from different ethnic groups varied with regard to the age at
which they epected their cluldren to master certain things, such as
knowing their way around the city and making friends. Albcit the
parents inay be quite wiong m their eapectations, it is nonetheless true
that the readiness concept preveiled in the parents’ thinking. As Denney
would put it, the learner’s “audience” (his parents) playved a major role
in the what, how, and when of leaming,
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That there v an exquisite relationship botw een structure and fune-

tion 15 lnghhehted i Postman’s comments tezadimg the desvelopmental
sequence m the feammg of certanr concepts It will be recalled that
Postiman reported vesearch m which it was michcated that the leanng
of mam  concepts v dependent upon the use ot lancuage syvmbols
Clearlv the use of Langnage s dependent upon the matuiation of the
nernvons ssstem This has beep recooiy «d by educators over the vears,
but m o gross wav Now we are challenged to wdentifyv those coneeptinal
learnings which are contingent upen the subject’s bemg able to svmbolize
at the verbal Tevel

The learner’s sense of personal control of the cnvonment 15 1clated
to his learning and motication Perhaps the word “control” could be
misconstiued to mean dommeerme behavior of the earner That would
be an unfortunate mterpretation It s mtended to comvey the meaning
that personal contiol of the envitonment canses the learner to pereeive
himself as one who 18 more actnve, gather than passne. toward s
environmient One who has a gl sense of personal eontiol over s
eovitonment s more of an nnpact upen that emvnonment and to a
lesser extent s passive toward 1t In his studies of famly imteraction,
Stiodtheek has found that of the carlv adolescent has that tvpe of
famih cxyperience m which he teels he wakes a real contuibution, then
he s well on the road to o carcer m which he concenves ot the external
environment as bemg responsive to iy efloits to achieve and learn
A somewhat similar note was sounded by Krogman, 1eporting on the
study condncted by Jones and Bavliey These mvestigators discosered
that carth matirers were more dominat mote 1esponsive, pro luced
mote class officers and athletes. and tookh more matwie soctal roles
Agam, it would seem that these earlv matirers pereenved themsehes as
more active toward then envoonment than passine

Klausmerer reported ¢ stidy having to do with retention m which 80
percent setention was achieved by pupils m addition exereises when the
artthietic content was appropriate to then leammg level and  the
mstruction was thorongh. It seems fan to assumie that when curnenlum
content 1s appropnate to the leaning fevel of chiuldrer it will generate
m them a feehng of personal contiol over the material that s to be
learned

Another semlanty runs thiough the papers presented in this booklet,
However, thus comlarity s mueh more mophat than espliat. Kach ot
the several foregomy papers touches upon several wavs m which various
factors influence the tearning and ot ation of the students who come
into the classtooms. T order to be sensitne to these factors and to make
some provision tor them in designing appropiiate learning experiences,
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the teacher i faced with the problem of numbers. How many students
can a teacher teach and still have time to develop the sensaitivaty needed
to aid them in their learnmg? It makes a person feel impetent to say
so hatat s apparent that a ficure cannot be given

On the other hand, cach o the precedimg outhors mplicithy holds
out acamst lorze croups and acainst the blind mechanization of teaching
How can a teacher possibl ascertain a voungster’s hiological maturation,
bis sense of personal control of the environment. the nature of his learmng
audiences, the Tevel of conceptual abibity relative to Lananage develop-
nient, or the appropratencess of the maternal to be teamed af e s bur-
dened with Lirge nnmbers ot clntdien i s dasses? However, we would
be quick to add that if a teacher does not and will not attempt to discover
the individual factors that miluence learning, then there is no reason
why he should not have Lude clisses Even with a smaller class
such a teacher would not have a taabtating effect oa the learning of
his pupils.

Klausmerer as partienlarls outspoken on the mnatter of mechanization
of teaching. Yet he does take an nnequivocal position on the matter The
mere fact of vang television or teachmy machmes for inctructional pur-
poses does not moatselt assume increase in learning. We have vet o
determine whether all kinds of voungsters learn equallv well when
pliced before a television set or a teachmg machine  Therefore, as
Klausmerer mdicates, we are not stified i using certain mstructional
devices with large @oups until we have valid information regardig
the learning of those who are confronted with the devices.

On Furthering Curriculum Research

The Suth Curnienlum Research Institute had as its major objece-
tne the furthering ot curniculum rescarch, so it 15 not at all beaide the
pont to pause and consider what has been snggested that might be taken
mto acconmt by the curriculum researcher.

Actually, m the immediately precedmg section thete might have
been added two more of the smulanties or reenrmng themes which
emerged in the papers of the scholars. Oue of these was the achmonition
that we must commil owrselves to more research and better instrumenta-
tion A decade ago this suggestion would have fallen on relatively deaf
cars, since cerricnlum rescareh was then very much of a stepehild m our
professional activities Such, however, is not the case todav, We have
a4 welkinformed professional grovip who wie cager to have rescarch
undertaken. There we, of course, stimnbhne blocks i our wav One
of these is that we hove too few people able to cenduct the research
Running a close second as a detenrent is that too httle tune is provided
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for research activity since it is often truc that the research person carries o
heavy burden of responsibility m addition to the rescarch function Often
the “other” responsibilities are those which demand mmedite attertion
and, so, the rescarch 1s postponed. Of course, there s always the hnnte-
tion of funds, but this hus been offset somewhat by the avadability of
fedcral rescarch funds.

A sccond simlarity running through the comments and writings of
our scholars has to do with what was being rescarched, Rescarch calls
for a carcful specification of the unit of hehavior or phenomenon being
investigated. We would do well to reeall the statement used by Foshav
in describing the churacteristics of a disaeiphine. One of those -harac-
tensties had to do with the bases on which truth iy established withm
a disciplime. Each of the papers presented here has made a rather careful
description of the exuct phenomenon that was bemg investicated: and.
at least to this eatent, the criterion for a discipline has been met. Cur-
rientum rescarch is sometimes found wanting in this regard. Perhaps we
might even sav that ¢ rcation, in this respect. is found wanting. For
example, 1t is not uncommon to find curriculum research wluch centers
around “learming to read.” To the present writer, “lcarning to read” is
so comprehensive and all-inclusive an activity that no single unit of
behavior has actually been identificd. If learning to read in our rescarch
is the ability to call words. then we should sav so. On the other hand.
if learning to read in our rescarch is preeision in pronouncing words.
or the meaning one derives from a written passage, or the voungster's
ability to indicate that a certain sound is represented by a eertain
printed letter, then we should he equally specifie. Perhaps the examples
chosen are unfortunate, but the fact remains that we can do a better
job in curriculum research of specifving the cxaet behavior that s
being investigated In so doing, not only will our rescarch be of better
quality, but we will have tiken one more step toward becoming a
discipline.

As one reads the papers presented in earlier sections of this booklet
he is tempted to speculate about possible problems for currienlum
research, ficld exploration and cxperimentation. A multitude of these
rescarch problems are available in the information given carlier m
this publication. One cannot hope to indicate all of those; perhaps one
should not even attempt to do so. for the curriculum rescarcher will
identify those problems which are particularly relevant to his situation
Therefore, the beginning point for one curriculum researcher is different
from that for another

How can we develop in children a greater sense of personal control
over their encironment? Conceivably, there are children in classrooms
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who are entirely adequate to lcarn in an intellectual sense, but have low
regard for their ahility to control their environment. These are students
who are passive toward their world when, indeed, learning demands
that the lcamer l.c active toward his world. There is little reason to
behieve that such a youngster’s sense of control over his environinent will
be changed by a teacher who becomes sterner in cxpecting the yvoungster
to lcarn the same subject matter. As a matter of fact, such an approach
could make the situation worsc.

Without becoming a chnician, a teacher. it appears. could help a
student to attain a better view of the control he cxerts over his environ-
ment. The object of this rescarch would be to build into children the
view of themselves as active agents in the learning endeavor by provid-
ing a physical emvironment (curriculum) upon which they could have
some observable impact. The curriculumr content and instructional
material presented to these youngsters would need to le exquisitely
geared to the next level of difficulty above which they are functioning
in order that they would perecive the activity as one which they arc
able to deal with adequately.

What does “readiness” mcan when applied to specific learning tasks?
A major assumption underlying curriculum development is that there
is a sequence to learning experiences which in large measure is deter-
mired by the rcadiness of the learner. The temiptation is to extend the
concept of readiness to the point where it becomes meaningless. 1s it
accurate to ask whether children are “ready for first grade,” “ready for
junior high school,” or “ready for smull group work” From the material
presented by Krogman, it appears that we should examine the specific,
even minute, learning tasks that must be mastered in first grade, or
junior high school, or in small group work in ordcr to use the rcadiness
concept realistically. To go back to an idea € xpressed carlier in this sec-
tion, we would profit by specifying the unit of behavior (the learning
task) for which a certain kind of readiness is prerequisite.

Of coursec we know that one general guide to pupil readiness .s
knowledge of the typical or average hehavior at a given level of develop-
ment. The difficulty is that it leads us to generahze from cases which are
not typical to a given level of development. Our necd, therefore, is to
develop techniques by which we can ascertain whether individual pugils
are, indced, ready for that which they must learn.

How can we ascertain children’s modes of learning and the cp-
propriatencss of these modes to specific situations? It seems entirely
probable that children run counter to our commonly held notion that
learning proceeds the same for all. There is some evidence that children
choose different roads to lcarning and, potentially, each of these roads
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v cood for the mdvadead We Bave necd to sonsitizc oursoy s o the
ditarent wans o whieh clnddien bomg the o mental procosses to heas
o the matonad that s to be leaneds Yo decados we oave arancd the
mertts of pant-to-v hiole and whole to pat Tean e bt now we st
find out whether modes of Tearnme are so o mdinduad as to muke om
former atterpts at gonarabiang mnadd Bot avenot we weore to disaina
that iwdiaduals do have Inehly amgoe pcdes of leonmee there s an-
othier step that mast be tahen Klasmceier adated s o s stop when
e 1eported that pupils i one Gpetnent hav g found a0 e thod of
earmmee effcctive m one ~tuation tonded to atihze that same method
of Tearnmyg m stuations i which it was nappropniate Thae was o
nrarhed naadits e therr belisor e this 1opoct We would want o
deternnne . then whether or ot the mode ol Jearme ciploved by a
voundster s appropriate to the sitiation.

Another aspect o this problem area for rescarch s that of hoy-arl
difterences m leanme Sice bovs and gnl are amed to b gante
dificrent hiads of people.at s not beaide the pomt to speaulate on the
nopact this could have on then learnme Ordmanly we assme that
childien of the two seves Tearn simthulv hat we would snzeest that o
matter nceds 1eseareh B possible thut there we sex diflarences i
the way learnmes procesds

There are a mmuber of guestions that nnahit help to gne foans to
1escarch or mnvGtization o thes topac Are there Gillorent wavs of learn-
e tor different duldien” Do chaldien have a0 epertowre of modes of
learnme? Are these wavs of dearning used appropidely tor specific
learnme tashs? How can teachers help diildren to diagnose what is to
be dearned so that they will then be able to atilize that method of attack
that will produce the g@reatest predistion of leame?

What doos the learnce percene as remforcomont? Conditionists
asstutne that some overt action st be made tosward the Jearner In
another person or by the nature of the stuation i order to bing about
“temforcement” of leamme Ultunatelv, the answer to remforcement s
m how the leamer pescenes it Postiman sugaests that remtorceement
may be el more subtle and covert than imagmed. H thas be e, then
teachiers coukl be providimg reinforcement when they do not mtend
tv do so! This serves to highheht another problem arca that might be
attached by teachers, nameh . what hehaviors do teachers manifest as
remforcement of children’s learning?

Also, 1t would be enhehtenme to antange a series of leainn 2 situa-
tions m which teachers gave increasimgly overt responses to elhnldren’s
cfforts to lcarn Then we mught ty to aseertam from elnldien what
they pereenved as reinforcement and what was percenved as most posttit e
remforcement.
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By what mecns cun we increase the achiccement motivation of
children? Cleurly, there are some children whose achicevement motiva-
tion does not need to be increased; on the other hand, there are some
voungsters who do scem to lack the motivation to achieve.

Every teacher has had pupils with low motivation to achieve and
with high intellectual ability. And every teacher has speculated as to
how these pupils might be helped. An cxperimental research design with
the following clements might prove of help to these pupils.

1. Focus the pupils’ attention on the learning goal or curriculum
objective. At all times in the classroom experience, the teacher would
make certain that the learners had clearly in mind the goal that was
to be acliieved, This would give the learners a means-ends perspective.

2. Help the children to set realistic or attainable goals that arc in
the directior: of the major learning ¢oal. Necessarily these goals would
have to be at the next higher level of difficulty tlhun the learners’ present
performance.,

3 In the process of goal setting. the teacher would capitalize on
the curiosity that the learner has and would encourage his existing
int rests and competencies. To do this the teacher will have to make a
carcful study of the children to determine their interests and com.-
petencies in order that he can arrange learning tasks exquisitely ap-
propriate 1o the ability of the voungsters.

4. Aid the learners in making and evaluating their progress toward
the goals that have been set.

How do children percewe the teacher's attempts to influence the
achiecement motice? Apparently the achievement motive has two com-
ponents, doing things well, and doing things by onc’s sclf. Of thesc,
the former is somewhat more important. In certain families cach of
these components is transmitted by a scparate parent. But we know
little about the role of the teacher with regard to the achievement motive.,
Teachers do try to influence the achicvement motivation of children bv
getting them to do things well and by expecting them to do things alone
Here we find that the teacher’s function is different from that of the
family. So we must ask oursclves whether this dual role the teachers
play is conlusing to cluldren. Can a teacher socialize voungsters to doing
things well (achicvement training) and doing things alone (inde-
pendence training) without thus predisposing them toward being cau-
tious since they are unable to predict the teacher's role at the moment?

What is the learner’s perception of his audience? While we can
speculate at length as to what the learner considers his audience to be,
we are still not assured that onr speculation is valid. For example, we
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do not know whether roungsters consider their pnmary auchence to
be teachers, family or chismates. Nor do we know if there are comlnr -
tions of these possibilities that wounld make the matter even more cem-
plex. There 1s also the possibility that the andience conld change s
the learner proceeds from one developmental level to the nest. Moreover.
it may be that social class affiliat.on would make a difference.

When we speak of the learner’s andience, we are asking who ae
the people or groups or significant others for whom the learner perceves
his learning as being important. However, we mnst estend this a Int
further in order to bring out the implications this might have for cur-
riculnm development. We must determine whether the learner perceives
himself as being part of hi. own andience. That is to say, the leamner
must feel that what he is lewrning is <igmficant and that 1t has positive
meaning. Indeed. it may be that the fearner is the most important part
of the learner’s audience.

Which concepts to be learned are those dependent upon the usce
of lunguage symbols? Postman has alerted us to the fact that the learning
of certain conc 'pts appears to be dependent npon the ability to nse
Llanzuage symbols. There can be no donbt that this conld have powerful
implications for the teaching of cortain concepts, particularly in the
primary grades. It is here that we might identify & few concepts deemed
important in the primary grades and investicate their development in
conncection with the Lingnage facihty possessed by certain children
The initial selection of children for this experiment might be on the
hasis of their lancuage facility. One group of children might be seleeted
with high Linguage ability and another @roup with low level Lingnage
ability. We wonld then proceed to teach a given coneept. being careful
to provide the same material to cach of the gronps and then to assess
thoroughly the mastering of the concept by elnldren in cach of the
groups.

Always There Stands the Unknown

Whilc some research lends itself to being conducted by elassrcom
teachers in limited kinds of circumstances, it appears that research on the
problem being considered here would have to he done o1 a more formal
basis. The sclection of childien should be done carefnlly and the assess-
ment of the degree to which a given concept has been mastered shonld
be done with equal precision. This is not to say that tecachers conld not
conduct such research; but it does suggest that consultant help should
and can be atilized when and where it is appropriate.

The papers in this booklet have cast light upon the way in which
learning ocenrs. There has been reseacch presented abont the wav an
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wlieh the growth of children mfluences learning: the influence of social
groups and forces upon learaing; and the way in which psvchological
factors alfect learning. Each of these appears to be part of the total
parccl of learning: yet no single force can be accountable for an mdivid-
ual’s learning. Much as we have discovered about lecarning, there re-
mains inuch more to be discovered. We need not feel guilty about not
having the complete answer; but we cannot be dilatory in our cfforts to
discover more truths about learning. There are a multitude of things
unknown about learning, some of which are highlighted by the four
questions which follow.

Is learning a singular process® Casual couversation with educators
strongly suggests that they do envision learning as being a single process,
quilc unique, differing from all other aspects of human functioning,
This may be true, but the papers in this hooklet suguest otherwise.
If learning is not a singular process and if we assune that it is, then
our avowed intention to tcach the whole child becomnos a platitude
that we inouth. Should further research reveal that learning is a series
of processes, only then can we teach the whole child if, indced, that
is humanly possible.

Is lcarning a means to an end? There is a widespread belief among
educators, psychologists and lay people that would lead them to answer
this question affirmatively. Oue learns something, is the belicf, so that he
cant use it to do something. Learning, according to this position, is a
tool or an interim activity. Many of our curricula are constructed on
this behef. One cannot argue too strenuously against this point of
view, for it is only reasonable that learning shonld enable a person to
do something better or differently. The genesis of this belief is deeply
rooted in the production orientation of cur culture. Unless we can report
that something tangible was produced or something done, we feel that
the activity was insignificant.

Is it posible that lcarning is not simply a mcans but also an end?
The question is based on the belief that human beings tend to derive
satisfaction from using their nervous systems fully. What would happen
to the curriculum if we were to discover through research that there are
two ajor functions in learning® First, that learning is a tool or interim
activity; it is something that we employ to bring about clange m our
exteruality. Second, learning is an activity and an end unto itself hecause
it has helped man to increase his psychological complexity.

What occurs organically when children learn? We know a great
deal about different aspects of learning; but we know exceedingly little
about what occurs organically with respect to learning. The people who
are coming to grips with this problem are those in neurophysiology and
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clectroencephalography. Other than the rescarch findings from these
disciplines, we speculate as to what happens inside of man when he
learns. We observe that a person behaves in a given way and then we
speculate as to what happened organically to give rise to the behavior.
Historically, this lack of knowledge about what happens internally when
learning occurs has caused us to look outside of man for our answers.
Conceivably, this is why we engage in lengthy and sometimes heated
discussions about methods of tcaching reading, grade placement of
certain units of instruction, and the teaching of physical skills.

Is lcarning the same for all®> Not knowing differently, it is casy to
assnme that learning is the same for ull, whether a rat, an underachicver.
a chimpanzee, a child from suburbia or from a blighted community, or
whether the learner is a boy or a girl. There is some evidence to indicate
that, while there are some common ways of learning, therc are also some
very personal ways. We do not know whether school learning is the same
as nonschool learning. Nor do we know whether problem solving in a
testing situation is the same as problem solving in a nontest situation.
Similarly, we lack knowledge as to whether learning in one curnculum
area oceurs in the same way or in different ways than does learning in
other curriculumn areas.

These questions are not intended to ridicule or attack the curriculum
worker. Rather, they are intended to highlight the nced for more rescarch
about learning in order that the curriculum worker will be able to be
more precise in his work.
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