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Heinz Werner

THE CONCEPT OF DEVELOPMENT FROM A
COMPARATIVE AND ORGANISMIC POINT OF VIEW

T & £ field of developmental psychology, as it is conceived here, tran-
scends the boundaries within which the concept of development is fre-
quently applied: development is here apprehended as a concept not
merely applicable to delimited areas such as child growth or com-
parative behavior of animals, but as a concept that proposes a certain
manner of viewing behavior in its manifold manifestations. Such a
developmental approach to behavior rests on one basic assumption,
namely, that wherever there is life there is growth and development, )
that is, formation in terms of systematic, orderly sequence. This basic
assumption, then, entails the view that developmenial conceptualiza-
tion is applicable to the various areas of life science, and is potentially
useful in interrelating the many fields of psychology.

The developmental approach has, of course, been clearly of tremen-
dous heuristic value in systematizing certain aspects of biological
phenomena in various fields of life science such as comparative anato-
my, neurophysiology, and embryology. Analogously, developmental
psychology aims at viewing the behavior of all organisms in terms of
similar genetic principles. However, this aim of developmental psy-
" chology is perhaps even farther reaching than that of developmental
biology. Developmental psychology does not restrict itself either to
ontogenesis or phylogenesis, but seeks to coordinate within a single
framework forms of behavior observed in comparative animal psy-
chology, in child psychology, in psychopathology, in ethnopsychology,
and in the general and differential psychology of man in our own
culture. Eventually, in linking these variegated observations, it at-
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126 The Concept of Development

tempt: i
ablep ;y;(:) t;(;rsrer:xlate and systematically examine experimentally test-
- ::tacl)rtfi:;:;(: lf)lanfg and evolve its conceptual framework, develop-
TR i}t'iv.:s ‘to search for characteristics common to any
{18 commpie vel y in the process of progression or regression. In
1 s nture one has to be wary of the error made by
fraer Z evoluuon'lsts such as Haeckel and G. Stanley Hall, who sought to
thead:; x::::;atlelg 1d<lentical vari(?us developmental sequences when
oot o insta(;n y tlllle assertl(.m ?f.similarity or parallelism. The
A gy ce,f that Lhe: individual recapitulates in his de-
TP abnori " fos of t fespecxe‘s, and the attempt to identify child-
o S .r.m.s o behavx.oT, have, in their extreme formula-
Just criticism, but criticism which has spread more and

1 P P yChOIO as
more towald ulldel m nmg comparative
p Vi de \ el() lnental S gY

Between tt
N the extremes, on the one hand, of viewing as identical

v

pail;:;;s ::;elccz)?:en.tz:.ls'equences, and on the other, of denying com-

o of developz:a i ;:y among them, some beginnings toward a

it A e P enf .ave' l.)een‘ made. These beginnings take into
ormal similarities in these various developmental se-

quences as w i i
(ievel ell as material and formal differences distinguishing each
opmental sequence from another.

Develo;;in?;n{:)cciNlec PRINCIPLE OF DEVELOPMENT
dexelopTt i fn)’or:l’logy P?stul?te? one regulative principle of
TIPS opruss 1o :fer;etxc principle which states that wherever
lack of differentiation tl; o fro{.n 2 sta.te of relative globality and
tion, and hierarchic int . St'ate f f m?reas;'ng differentiation, articula-
heuristic definition ThZirgzililci):'elf:hlts Prtl)l'mip]e s Ll

* ot subject to iri it i
valuable to developmental psychologists in ieadingetr:[:rdl::elrz:;aﬁol:

 oE fii .
ol the actual range of applicability of developmental concepts to the

'behavior of organisms.+

We m i i
may offer several illustrations of how this orthogenetic principle

* This, of co i ies “directi
3 urse, implies “directiveness.” It seems to us, therefore, that one
s

must on logical grounds a i
1 gree with E. S. Russell (33) th i
cannot be defined without the construct of “directivc(ene)ss o R B dEtERpiet

1 - i
t1n regard to the following discussion, see item 47 in the References
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is applied in the interpretation and ordering of psychological phe-

v

nomena. :
According to this principle, a state involving a relative lack of differ-
entiation between subject and object is developmentally prior to one
in which there is a polarity of subject and objea.\ Thus the young
child’s acceptance of dreams as external to himself, the lack of differ-
entiation between what one dreams and what one sees, as is found in
psychosis, or in some nonliterate societies, the breakdown of bound-
aries of the self in mescaline intoxication and in states of deperson-
alization—all of these betoken a relative condition of genetic primordi-

ality compared to the polarity between subject and object found in: , .

reflective thinking. This increasing subject-object differentiation in-

volves the corollary that the organism becomes increasingly less domi- v

nated by the immediate concrete situation; the person is less stimulus- :
bound and less impelled by his own affective states. A consequence of -
this freedom is the clearer understanding of goals, the possibility of
employing substitutive means and alternative ends. There is hence a’
greater capacity for delay and planned action. The person is better
able to exercise choice and willfully rearrange a situation. In short, ,
he can manipulate the environment rather than passively respond to
the environment. This freedom from the domination of the immediate
situation also permits a more accurate assessment of others. The adult *
is more able than the child to distinguish between the motivational ,
dynamics and the overt behavior of personalities. At developmentall
higher levels, therefore, there is less of a tendency for the world to’é

interpreted solely in terms of one’s own needs and an increasing appre- L

ciation of the needs of others and of group goals.

Turning to another illustration, one pertaining to concept forma/
tion, we find that modes of classification that involve a relative lack of
differentiation between concept and perceptual context are genetically
prior to modes of classification of properties relatively independent of
specific objects. Thus, a color classification that employs color terms
such as “gall-like” for a combination of green and blue, or “young
leaves” for a combination of yellow and green, is genetically prior to a
conceptual color system independent of objects such as gall or young
leaves. ;

It may be opportune to use this last example as an illustrationi of
the comparative character of the developmental approach. That the

:



128 The Concept of Development

c?l?r classification attached to specific objects involves a mode of cog-
futlon. genetically prior to a classification independent of specific oi—
jects is, of course, consistent with the main theoretical principle of
developmt.ant. In regard to the comparative character of our discipline,
h.owever, it does not suffice for us merely to find this type of classiﬁcaj
tl.on more typical of the man of lower civilization than of the man of
!ugher. The anthropological data point up the necessity of determin-
ing whtfther there is a greater prevalence of such primitive color con-
ceptualization in areas where cognition can be readily observed in
) terms' of lower developmental levels, e.g., in the early phases of onto-
genesis. Experimental studies on young children have demonstrated
th.e greater prevalence of concrete (context-bound) conceptualization
w1tl{ regard not only to color but to many other phenomena as well
Again, to take organic neuropathology as an example, in brain-injure(i
pels'ons. we find, as Goldstein, Head, and others have stressed, a con-
cretization of color conceptualization symptomatic of their , sych
v pathology; similar observations have been made on schizophr::liym i
) At this point we should like to state that a comprehensive compa;'a-
‘ tive psychology of development cannot be achieved without the aid
V" of a general experimental psychology broadened through the inclusion
. of developmental methodology and developmental constructs. There
* have appeared on the scene of general psychology beginning.s of an
. f:xtremely significant trend toward the studying of perception, learn-
ing, and thinking, not as final products but as developing pr:)cesses
as tempsral events divisible into successive stages. Such “event psy:
f:hol.og?', as one may call it, introduces the dimension of time as an
. :mtrmslc property into all experimental data. It stands thus in contrast
fo approaches, like that of classical psychophysics, in which the treat-
ing of successive trials as repetitive responses eliminates as far as possi-
ble sequen'tial effects. European psychologists, particularly in Gerxrx,lan
fmd Austria, have turned to the direct study of emergent and develo .
ing mental phenomena (84, 42, 46). For instance, using a tachistosco l:
we may study the developmental changes in perception which occlzxr,
wlfen the time of exposure is increased from trial to trial. In studies of
this sort,‘ such developmental changes, or “microgenesis,” of percepts
are {)redxctable from a developmental theory of the ontogenesis of zr-
ception. S.ome of the ensuing parallels between microgenesis Snd
ontogenesis might be summarized as follows (5): In both microgenesis’
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and ontogenesis the formation of percepts seems, in general, to go
through an orderly sequence of stages. Perception is first global; whole-
qualities are dominant. The next stage might be called analytic; per-
ception is selectively directed toward parts. The final stage might be
called synthetic; parts become integrated with respect to the whole.
Initially perception is predominantly “physiognomic.” * The physi-
ognomic quality of an object is experienced prior to any details. At
this level, feeling and perceiving are little differentiated. Again, in
the early stages of development imaging and perceiving are not defi-
nitely separated.

There is another important technique of studying the emergence
and formation of perception. This method was originally utilized in
Stratton’s well-’known experiments in which a person wearing lenses
had to adjust to a world visually perceived as upside down. More re-
cently, Ivo Kohler of the Innsbruck Laboratory has utilized this meth-
od in extremely significant long-range experiments. He studies stages
of perceptual adaptation to 2 world visually distorted in various ways
by prisms or lenses (16,17,49). Again, these perceptual formation
stages are found to conform to ontogenetic patterns. Ontogenetic
studies have made it reasonably certain that the experience of space
and spatial objects grows through stages which can be grossly defined.
There appears to be an early sensorimotor stage of spatial orientation,
succeeded by one in which objects emerge in terms of “things-of-ac-
tion” (44), where perceptual qualities of things are determined by the
specific way these things are handled. For instance, a chair is that
object which has a “sitting tone” (Uexkill). A later stage is that of
highly objectified or visualized space where the spatial phenomena are
perceived in their rather “pure” visual form and form relations.

Keeping these ontogenetic states in mind, it is most enlightening to
follow the reports of the subjects used in the Innsbruck Laboratory as
they move from level to level in developmental order, adjusting them-
selves to a disarrayed world. First, they learn to master space on a
sensorimotor level; that is, they are able to move about without error.
But, though they may be able to ride a bicycle quite skillfully, the
visual world as such may, at this stage, still be extremely confused,
upside down, or crooked. The further development toward visual

adaption shows some remarkable features: the objects seem to fall into

® In regard to this term, sec item 44 (p. 69) and item 45 (p. 11) of the References.

e
L/l; {(‘rb‘(’l’\



180 The Concept of Development
v 5 .
| two classes, things-of-action and purely visual things. The observer

/ con(%uers first the things-of-action and only later purely visual things.
/ For mstan'ce, observers. wearing prisms which invert left and right can
/‘; s?e an obj(?ct already in correct position if it is part of their own ac-
| tions, but‘ incorrectly — that is, reversed — when purely visually grasped.
In a fencing situation, a subject sees his own sword correctly pointing
toward the opponent, but at a moment of rest it becomes visually in-
verted, pointing toward himself. By the same token, a little later in
development any object-of-action, such as a chair or a screwdriver,
whe_ther it is actually handled or not, is correctly transformed, whereas
| purely visual objects, such as pictures or printed words, remain re-

versed. Only at a last stage the differences disappear, and complete

%, transformation of the visual world is achieved.

Another area of general psychology where genetic methodology has
been frl.litfully applied is that of problem-solving behavior. Whereas
Wertheimer’s contribution to productive thinking, outstanding as it
was, remains essentially agenetic, the signal importance of Duncker’s
worl.c (7) lies in its genetic methodology. Duncker studied the problem-
solv1.ng process in terms of genetic stages which follow each other ac-
cording to developmental laws well established for ontogenesis.*

UNIFORMITY VERSUS MULTIFORMITY OF DEVELOPMENT

The orthogenetic law, being a formal regulative principle, is not
,\/ designed to predict developmental courses in their specificity. To illus-
trate, it cannot decide the well-known controversy between Coghill’s
and. Windle’s conceptions (6, 50) concerning ontogenesis of motor be-
havgor. According to Coghill, who studied the larval salamander, be-
havior develops through the progressive expansion of a perfectly inte-
grated total pattern, and the individuation within of partial patterns
tl.xat acquire varying degrees of discreteness. Windle’s conception, de-
rived from the study of placental mammals, is that the first responses
of the embryo are circumscribed, stereotyped reflexes subsequently
combined into complex patterns. It may be possible to reconcile, under

. * Duncker has also clearly seen one aspect of creative thought i

little recog.ryzed, namely, the fact that slf)ccessful problem-soléngP;:;::E.:;:hsx::(y)
:m the ability to progress along new ways, but also on the ability to regress back
(1))3: point from.whlch new development can take place. In other words, he has
ol rveq a most important genetic principle, that of oscillatory activity in terms of
progression and regression. (See the last section of this paper.)

Heinz Werner 131

the general developmental law, both viewpoints as follows: The devel-

opment of motor behavior may, depending on the species or on the
type of activity, involve either the differentiation of partial patterns
from a global whole and their integration within a developing loco-
motor activity (Coghill) or the integra'tion of originally juxtaposed,

relatively isolated global units which now become differentiated parts

of a newly formed locomotor pattern (Windle). In both cases there are
differentiation and hierarchic integration, although the specific mani- |

festations differ.* :
Now, it is precisely this polarity between the uniformity of a general

regulative principle and the multiformity of specific developmental |
changes that makes the study of development necessarily a comparative
discipline. If we were merely to seek the ordering of changes of be-
havior in terms of a universal developmental principle, developmental
theory might still be of interest to the philosophy of science and theo-
retical psychology, but it would be of far lesser value to empirical psy-
chology. .

In order to get a clearer picture of what is involved here, it might
be advantageous to refer to one of our studies, namely, that of the
development of the acquisition of meaning, by the use of a word-
context test (48).

In this experiment eight to thirteen-year-old children had the task
of finding the meaning of an artificial word which was embedded
successively in six verbal contexts. For instance, one such artificial
word was “corplum.” After each of these six sentences the child was
interrogated concerning the meaning of the artificial word.

The six sentences in which “corplum” (correct translation: “stick”
or “piece of wood”) appears, are as follows: (1) A corplum may be
used for support. (2) Corplums may be used to close off an open place.
(8) A corplum may be long or short, thick or thin, strong or weak.
(4) A wet corplum does not burn. (5) You can make a corplum smooth
with sandpaper. (6) The painter used a corplum to mix his paints.

Now, the task confronting the subjects in the word-comntext test is
essentially the synthesis of the cues from a set of six contexts for the
purpose of forming a general meaning of the word, that is, a meaning
applicable to all six sentences. The success of such an operation is re-

# Cf. the excellent discussion by Barron, presented at the Chicagb Conference
on Genetic Neurology (2).
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ﬂpct?d in two kinds of results. The first shows a steady and continu-
us increase in the achievement of a correct solution with increasing
age. The second reflects changes in the underlying patterns of opera-
tion. As to the first point, there is a developmental increase in achieve-
fnent which signifies the increasing capacity for hierarchization, that
is, for integrating the various cues within a common name. Hox:rever
the finding concerning a steady rise in achievement of correctness was’
for us, not the most important result. Our main aim was to study the;
} processes underlying such achievement. We were far more concerned
with .detecting the fact that conceptual synthesis is not achieved by
a unitary pattern of operations, but that there are various sorts of

 Pprocesses of synthesis which differ from each other developmentally.

s

The lower forms were found to emerge, to increase, and then to de-

crease during intellectual growth, yielding finally to more advanced
forms of generalization (48, p.97).

" Studies of this sort inform us that the workings of the orthogenetic

¢+ .~ law as a uniform, regulative principle have to be specified through the

f)rdering and interpretation of the multiform operations. Such a view
implies the rejection of a tacit assumption made by many child psy-
chologists that the measured achievement always reflects unequivocally
- the underlying operations, or that overt achievement is necessarily Z
true gauge of the developmental stage. This assumption is untenable;
tl.le same achievement may be reached by operations genetically quitt;
different (41). An analysis of types of operations rather than measure-
ment merely in terms of accuracy of performance often reveals the truer
developmental picture.* In fact, a greater accuracy in certain circum-

s 3
cancehf:- r;t;tv ;zz;ine:nt:lall tg:;csglto ;; t:;,e I:nmense field of potentially great signifi-

ance C , the two main areas emphasized b holo-
gists in this country were the area of intelligence and the a?ca of leary ing, The,

ning.

z;l‘*leugxt;;u:;;?u;c they were clearly amenable to rigid quantification onga];l;i)-'
bopataiitiiad treatc; more or less. The‘ successes of workers in these fields obtained
Uk ent o‘f overt behavnox: and the successes in practical application
e et e conviction that oufsndc the rather trivial notion of continuous
ey imv;ll.ncm with Increase in age, developmenta) theory is not needed.
e :g' 1genc<’il testing Ehe evaluation of G. Stanley Hall, the father of
e e sta%:g ;Zv;;sy"ic ology, still seems to hold: Intelligence tests and measure-
e ad'dcd one a great work in applying psychology to life and indus-
i A thsca'rcely‘ a s.cmtllla to our knowledge of human development
ol dce.ply : :fo m:; ;tuau}(;r.l in th_c area of learning, it seems significant that a
el wnac;mi:)lgatr:;txznz well-balanced evaluation of this field of
collapse when underlying processes are no? i:g:sstggdq(ﬁ;?;ﬁ?;:)m s
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stances may even signify a lower developmental level, as in the case ofa

decorticate frog who shows greater accuracy in catching flies than the
normal frog. Gottschaldt (10) presented normal and mentally deficient |
eight-year-old children with the task of constructing squares or rec-
tangles from the irregular pieces into which these figures had been cut. -
The normal children had difficulties with the test because they tried
to relate the figuratively unrelated pieces to the end form. Operating
on a purely mechanical level, the mentally deficient children matched
the edges of the same length and thus performed quicker and with
fewer errors. Again, a thinker oriented toward and capable of highly o
abstract thought may be at a disadvantage in certain concrete tasks
of concept formation, compared with a concretely thinking person.

CONTINUITY VERSUS DISCONTINUITY OF DEVELOPMENT

The orthogenetic principle of increase in differentiation and hier-
archic integration is not meant to imply continuous progress as the /
exclusive characteristic of developmental change. A good deal of the
controversy centering in the continuity-discontinuity problem appears
to be due to a lack in clarification of these terms. In particular, there
has been considerable confusion about two different aspects of change.
One is the quantitative aspect of change. Here the problem of conti-\}f;
nuity versus discontinuity is related to the measurement—in terms of iV ’
gradual or abrupt increase with time — of magnitude, of efficiency, of |
frequency of occurrence of a newly acquired operation in an individu- \\.
al or in a group. The other aspect concerns the qualitative nature of 4
changes. Here the problem of continuity versus discontinuity centers
in the question of the reducibility of later to earlier forms — emergence‘i/
—and the transition between later and earlier forms — intermediacy.

It seems that discontinuity in terms of qualitative changes can be ‘;
best defined by two characteristics: “emergence,” i.e., the irreducibility \
of a later stage to an earlier; and “gappiness,” i.e., the lack of inter- v
mediate stages between earlier and later forms. Quantitative discon-
tinuity* on the other hand, appears to be sufficiently defined by the

second characteristic.

® To facilitate distinction and alleviate confusion, I would suggest substituting
“abruptness” for quantitative discontinuity, reserving the term “discontinuity”
only for the qualitative aspect of change. It also appears feasible to distinguish be-
tween two types of emergence: (a) emergence of a single operation, e.g., abstract
_function, (b) emergence of a novel pattern of operation. A novel pattern may
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Now it seems that in many discussions, particularly among psycholo-
gists, the quantitative and qualitative forms of continuity and discon-
tinuity have not been clearly kept apart. Thus, a change may be dis-
continuous in terms of quality but may become distinguishable (e.g.,

measurable) only gradually; i.e., there may be a continuous quantita- .
tive increase, such as in frequency of occurrence or in magnitude. For

instance, the attempt of the young child to walk on two legs is discon-
tinuous with four-limb locomotion, though the successive actual at-
tempts may show gradual progress toward precision and success.* In
accordance with our definition -given above, two-legged locomotion
cannot be reduced to four-limbed locomotion, and, furthermore, there
is limitation in regard to intermediate steps.

v/
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cluded after a trait has become sufficiently distinct in terms of freque
itude.
cy, permanency, and magni ' o -
Other factors that are often not clearly recognized for Fhelr impor
tance in determining sequences as either continuous or dxscor‘ltmuou:
rse O
are (a) the handling of the data and (b) the nature of the unive
discourse. ' .
Concerning the first factor, it should be realized that dlscon;muou;
o o ure
process changes typical in individual development fna}.r 'be o1 s: =
by averaging developmental achievement scores of individua s ta
i us
cure a composite curve for a group which then suggests continuo

ot i ioral development
Another fallacy in deriving continuity of behavioral develop

i by Lashley (21) in
Another related mistake is that of accepting smallness of change, from group scores has been most recently discussed by y (21)

: cator Of Contlﬂlnty- For 1€, ald to a pa tic eature OE the uSual me: 'y »
R g r ular f h, lltal tests, Ilamely the

instance, the genetic changes termed “mutation” may be very slight,
but there has to be “discontinuity inasmuch as there are no intermedi-
ate forms between the unchanged and the changed.”+ This significant
fact in mutation, namely, discontinuity, says Schroedinger, “reminds a
physicist of quantum theory: no intermediate energies occurring be-
tween two neighboring energy levels. He would be inclined to call
de Vries's mutation theory . . . the quantum theory of biology.” Be-
cause of the smallness of change, in developmental psychology as well
as in developmental biology, one often will find it possible to argue for
. /discontinuity only on the basis of extensive data accumulated in ex-
7 tensive temporal sequences; discontinuity in change may then be con-

cmerge as a consequence of new operations that enter the pattern, or it may also
emerge through 2 reorganization of the existing characters within a certain pattern,
through a changing dominance between these existing characters, etc. One may note
here some analogies between psychological emergence and biogenetic emergence
coming about (a) through mutant genes, and (b) through changes in local constella-
tions of genes.

¢ Such paradoxical coexistence of qualitative discontinuity and gradualness of ap-
pearance (progression) seems to pertain to developmental changes of various kinds.
For instance, regenerative development of ‘transplanted tissue is either determined
according to the domicile within which the transplant is embedded (place-wise) or ac-
cording to the original extraction of the transplant (origin-wise). This determina-
tion is an all-or-none phenomenon; however, visible differentiation is not instanta-
neously evident but progressive (26, pp. 70f).

t Schroedinger, p. 34 (37). Schroedinger points out that Darwin was mistaken in
regarding the small, continuous chance variations within a species as the basis of
evolution by natural selection. These variations (e.g. length of awn in a pure-bred
crop) cannot be formants of a new species because they are not inheritable.

heterogeneity (discontinuity) of the items‘ whicFl tl.le test patterns c:‘r:-
prise. Lashley’s criticism implies that discontinuity of processes o
be obscured by interpreting developmental data on the ‘ass.ump.tlon
that variations in achievement can be based only. on varlatlfons in f
single underlying process. As noted before, t}}e achlever_nent o cc})]rrec

ness on our word-context test shows a steady increase w1t.h age, whereas
underlying processes give a picture of the ‘rlse and decline of n:)c;ree?:
less primitive operations and the abrupt rise of an adult typ}(: ; dg :

eralization around ten or eleven years of age. Reference shou e
made here to the important study by Nancy Bayley (3) concerning

mental delevopment during the first three years. She could show that

in terms of accumulated scores there was a steady increase with age;
however, a further analysis of the test items in 'termi of un'derlyu:g
operations revealed a shift from one type c.)f f:mctxon (. sensor;mo;c:;( i)-
to a qualitatively different type (“adaptive ) occurring at app
mately nine months of age. ' ‘
Secondly, it should be recognized that it is the un-xver.se of dls::imt;se;
the interpretational frame within which the m.ate.rxal is g.raspe., ‘a
often determines the ordering in terms of continuity or d_xscontmulty.
To illustrate by an analogy, one may represent the relation betw.een
color hues in physical terms, i.e., wave length, that change continu-

i : i ical Time, takes the ex-
his remarkable book, Biological 7 ;

nlwa\ys is “manufactured” by our treatment of the d'ata,..
facture continuity from discontinuity.

# Lecomte DuNoiiy (8) i
treme view that continuity a :
“one of the roles of consciousness is to manu
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ously within the range of visibility. Within the psychological frame of
reference, however, there is discontinuity. The gradual variation from
blue to green is discontinuous with the gradual variation from green
to yellow, which, in turn, is discontinuous with the gradual variation
from yellow to red.
There is no logical necessity for a concordance in terms of continuity
\/Het-ween the quantitative and qualitative aspects of any developmental
series. A discontinuous (epigenetic) qualitative change may become dis-
tmf:t gradually; that is, it does not need to be “saltatory” in a quanti-
tative sense, if by that word is meant that a new form or function be-
Jomes suddenly overt. qu does unevenness —spurt versus depression

—of any growth curve necessarily point to novel process formation
How.eve‘r, though we have to beware of confusing quantitative dis:
coxftmulty—continuity with qualitative discontinuity-continuity, quanti-

\/(.:mve ‘unevenness may, possibly more often than not, point to qualita-
tive discontinuity or emergent evolution. We may illustrate this from

/ Itaul Weiss’s discussion (40) on embryonic growth: “An obstacle to
simple mathematical treatment of growth is its lack of continuity; for
en'lbryonic growth advances unevenly, in spurts and jumps, with i;lter-
n.nttent depressions. These depressions correspond to pha;es of inten-
sive histological differentiation” (p. 44). Furthermore, if embryonic
grovtrth curves in terms of weight are compared with progress in terms
of dlfferentiation and morphogenesis, one finds that both kinds of pro-
g.ress10.ns advance unevenly, but, that “maxima of differentiation cﬁin-
cu.ie with minima of growth.” From this, Weiss concludes that “acceler-
atlc.m. of differentiating activity is attended by retardation of growth
activity, or in other words, that there is some antagonism betwegcl;l dif-
ferentiation and growth” (p. 184).*

] Weiss’s observations point to an important instance where the salta-
tions z.md depressions of “accumulating” activity (growth in terms of
quant'xtave discontinuity) appear to be vicariously related to morpho-
genetic processes directed toward the production of “discrete dision—
tinuous . . . cell types which are not connected by intergradation” —
devel?pment in terms of qualitative discontinuity (p. 98).

Quite possibly there are analogies to this vicarious correspondence
between quantitative growth and qualitative development on the

¢ One may note the possibilit iscriminati; ocess
y y of discriminating betw “ "
of accumulation versus “development” defined by giﬁercniie:tiogmwm e p
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level of psychological behavior. To illustrate, one such analogy might
be found in a frequent observation concerning certain phases of speech
development. There appears to occur between the stage of babbling
and that of naming, a period during which vocalizing is depressed (22,
p- 82). It seems plausible to interpret this period as one during which
the awareness of sound patterns as verbal symbols emerges. Once this
novel operation has emerged, the child bursts forth with naming, in-
creasing its vocabulary at a swiftly accelerating rate. N

In conclusion, it seems to me, that development cannot be compre-
hended without the polar conceptualization of continuity and discon-
tinuity. Within the “universe of discourse” in which the orthogenetic
law is conceived, development, insofar as it is defined as increase in
differentiation and hierarchization is, ideally, continuous. Underlying
the increase in differentiation and integration are the forms and
processes which undergo two main kinds of changes: (a) quantitative

changes which are either gradual or abrupt, and (b) qualitative changes

which, by their very nature, are discontinuous.*

UNILINEARITY VERSUS MULTILINEARITY OF DEVELOPMENT

The orthogenetic law, by its very nature, is an expression of uni-
linearity of development. But, as is true of the other polarities dis-
cussed here, the ideal unilinear sequence signified by the universal de-
velopmental law does not conflict with the multiplicity of actual de-
velopmental forms. As implied in the conclusion of the preceding sec-
tion, coexistence of unilinearity and multiplicity of individual develop-
ments must be recognized for psychological just as it is for biological

ution. In regard to human behavior in particular, this polarity
erms

evol
opens the way for a developmental study of behavior not only in t

of universal sequence, but also in terms of individual variations, that

is, in terms of growth viewed as a branching-out process of specializa-

tion or aberration.

To illustrate, “physiognomic” perception appears to be a develop-
mentally early form of viewing the world, based on the relative lack
of distinction between properties of persons and properties of inani-
mate things (44, pp. 67f). But the fact that in our culture physiognomic

* For further discussion of the continuity-discontinuity problem, see Bertalanffy.
ch. 12 (4); DuNoiiy (8); Huxley, ch. 5 (14); Lillie (28); Novikoff (27); Simpson, ch.
14 (39); Schneirla (35, 36).
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not progress further, but if it does, this will be accomplished through
partial return to a genetically earlier, less stable level. One has to re-
gress in order to progress. The intimate relation of regression to pro-
gression appears succinctly expressed in the statement of one of the
early evolutionists, Richard Owen (32). On interpreting the resem-
blance of the embryo to the phylogenetic ancestry, Owen said: “We
perceive a return to the archetype in the early embryological phases
of development of the highest existing species, or ought rather to say
that development starts from the old point” (p. 108).

An impressive illustration of the relation between renewed develop-
ment and regression on the biological level can be found in the
processes of regeneration. Such regeneration, as extensively studied at
the amphibian level, consists of two phases, regressive as well as pro-
gressive. The progressive phase —analogous to normal embryonic de-
velopment —starts with the formation of the “blastema” or regenera-
tive bud. But prior to progression there is regression. The regressive
phase involves de-differentiation of already specialized cells (26, p. 3).
Another probable source for blastema formation is reserve cells, that is,
cells that have remained at a low state of differentiation (40, p. 466). It
is noteworthy that power of regeneration, being associated with capaci-
ty to de-differentiate is, in general, inversely correlated with the organ-
ism’s ontogenetic or phylogenetic status of differentiatedness (26, p. 62).

In speculating by analogy from biological events of this sort to hu-
man behavior one might argue that in creative reorganization, psycho-
logical regression involves two kinds of operations: one is the de-differ-
entiation (dissolution) of existing, schematized or automatized behavior
patterns; the other consists in the activation of primitive levels of be-
havior from which undifferentiated (little-formulated) phenomena
emerge.

The polar conceptualization of normal levels of operation in terms
of fixity-mobility appears thus closely linked to another polar distinc-
tion, namely, that involved in the relation between lower and higher
levels of operation. In regard to this relation, one particular problem
among many has aroused considerable interest. It concerns the degree
of fixity or mobility of an operation emerging at a certain level, in
relation to developmentally later forms of operation.

As mentioned before, development, whether it concerns single func-
tions, complex performances, or the totality of personality, tends toward
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stablilization. Once a certain stable level of integration is reached, the
posmb'ility of further development must depend on whether or no’t the
beha\floral patterns have become so automatized that they cannot take
Bart In reorganization. We may refer here to Rapaport’s concept of
.ap'pz-lratus" (81,p.76) or to Piaget's concept of “schema” (30). The
md1v1‘dual, for instance, builds up sensorimotor schemata, su.ch as
grasping, opening a box, and linguistic patterns; these are the goal of
early learning at first, but later on become instruments or apparatuses
for ?andling the environment. Since no two situations in whilc)h an or-
gamsm finds itself are alike, the usefulness of these schemata in ada
tive behavior will depend on their stability as well as on their pliabilif’
(a paradoxical “stable flexibility”). ’
Furt.hermore, if one assumes that the emergence of higher levels of
operatfons involves hierarchic integration, it follows that lower-level
operations will have to be reorganized in terms of their functional
nature so that .the‘y become subservient to higher functioning. A clear
:r);ar;n;;les t:éedvlvl;ef t.he change of the functional nature of imagery
ge where images serve only memory, fantasy, and concrete
‘ conceptualization, to a stage where images have been transformed to
* schematic symbols of abstract concepts and thought.

DI
INI];II"‘I,‘Z;I;NTIAL VERSUS GENERAL DEVELOPMENTAL PYSCHOLOGY:
ALITY AS A PROBLEM OF DEVELOPMENTAL PSYGHOLOGY

At C.Iark University we are becoming increasingly impressed with
the fruitfulness of the developmental frame of reference for the study
of group and individual differences. We may illustrate this approach
to the many problems which are in need of investigation by referrin
to a few studies on cognitive organization. )
i Othn:t}zoll)ll.em eoncerns the over-all maturity status of the individu-

, » his cognitive level of operation under optimal conditions,
3?:0;};6 sl:a.bl(;xty of thi.s vael under varying internal and external con-
Hospit;l :;ed m:rglPhllhps‘, anfl their co-workers at Worcester State
oL ; :;k University have constructed a genetic scoring
e & orschach test found_ed on developmental theory, and
Gt drough an ontogenetic study of children. The scoring
ity Iowie Zss:f:ntlal{y on tl'le occurrence and frequency of “ge-
e - genetically high” scores. Restricting ourselves here

Y to the various whole and detail responses, genetically low re-
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sponses are those which indicate amorphous, diffuse, or confabulatory
percepts where little attention is given to part relations and to percep-
tion of contours. The genetically high percepts are reflected in the
responses whereby the percept is that of a precisely formed unit with
integrated parts, where the whole is composed of relatively inde-
pendent sub-wholes brought together in an integrated fashion. Apply-
ing this developmental scoring analysis to the responses of 160 children
of from three to eleven years of age, Hemmendinger found the basic
principle of development confirmed. That is, with age there is a de-
crease of the undifferentiated diffuse whole and detail responses along
with an increase of the highly articulated, well-integrated whole and
detail responses. There is further an interesting shift from the early
whole responses toward small detail responses between the ages of
about six and eight; later on there is a decline in favor of the inte-
grated, whole responses (12).

This genetic scoring method has been utilized for the gauging of
developmental levels of cognitive organization in normal and deviant
persons in studies carried out at Worcester State Hospital, Clark Uni-
versity, and Boston University.* According to the theory, the most
severely impaired groups should here show the genetically lowest re-
sponses, and there should be a decrease of these responses and an in-
crease in the genetically high responses with less impaired or unim-
paired groups. The evidence is in good agreement with this expectation
(see Figures 1 to 4). It was found that the genetic scores of the hebe-
phrenic-catatonic schizophrenics resembled those of children three to
five years of age. The paranoids were similar to children six to ten
years of age; the psychoneurotics were intermediate between the ten-
year-olds and normal adults (9, 28, 38).

We may add at this point that for the study of individual differences
in their developmental aspects, experimental methods other than those
based on ontogenesis have become available. Among these, probably
the most promising method is that of “microgenesis.” This method,
already mentioned above, is based on the assumption that activity
patterns, percepts, thoughts, are not merely products but processes

* The illustrations given here refer to perceptual organization. For some of our
pertinent studies on language behavior, see items 1, 9, 15, 24, 45, and 47 of the

References.
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that, whether they take seconds, or hours, or days, unfold in terms of
To study microgenesis of perception,

Framo presented the Rorschach
cards to 80 normals. Twenty subjects in each of four groups viewed

the cards at exposures of 0.01 second, 0.1 second, 1 second, and 10
ments (29).*

seconds, respectively. A comparison of the responses in this study with
the ontogenetic data obtained by Hemmendinger show striking agree-
The over-all conclusion is that the responses of the clinical groups
represent various, more or less immature levels of perceptual develop-
ment as compared to those of normals.

This evidence is supplemented by a study which E. Freed carried out
under the direction of Leslie Phillips (29). Freed hypothesized that
hebephrenic and catatonic schizophrenics would fail to show increased

differentiation with time. Using the same design as Framo, he exposed

the Rorschach to a group of 60 hebephrenic-catatonic schizophrenics,
15 at each of four exposure times, At the shortest exposure time their
performance was not grossly different from that of the normal adults,
sponses (see Figure 5). It c

sponses (Mature W%,, Mature D%,

but as exposure time was increased these schizophrenics increasingly
changes, and (c) the responses of h

lagged behind in the development toward perceptually mature re-
* Figures 1 to 4 show the W.

an be concluded, therefore, that unlike the
D. and Dd responses and the genetically high re-

) for (a) microgenetic changes and (b) ontogenetic

and normals under the usual Rorschach Test conditions.

ebephrenic-catatonic schizophrenics, paranoids,
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normal subjects, these schizophrenic groups did not utilize the increases
in exposure time to improve their perceptual adequacy and inte-

gration.*

If we combine the notions and the evidence in terms of ontogenesis,
microgenesis, and regression, we may conclude that perceptual proc-

esses develop and come to a halt at different levels. At what level
the processes stop depends on such conditions as age, experience, and
complexity of stimuli, and on the normal or pathologic maturity status

ae  Normals
% =<« Schizophrenics

o 10" 1.0
Time in Seconds

Figure 5. Median percentage of 'develop- - .
mentally mature whole responses for nor- -
mals and schizophrenics at four
exposure times.

10.0"

of a person. Thus, it might be said that by evaluating the Rorschach
responses of a person through genetic scores, one tests the level of
perceptual formation to which such a person under optimal time con-
ditions progresses.

Not only has degree of psychiatric intactness been found to cor-
respond to levels of development, but preliminary work at Worcester
suggests that forms of symptom expression can also be ordered to the
developmental sequence, as indicated by the genetic Rorschach scores.
Thus, a number of studies have shown that persons whose symptoms
are characterized by immediacy of overt reaction function at develop-
mentally lower levels than those whose symptomatology represents dis-

* Another area of abnormal behavior to whi

been applied is that of speech pathology. Experiments on apprehension of tachisto-
scopically presented words by normal subjects suggest that paraphrasic naming is
related to microgenetically early stages of name formation (46).

ch the microgenetic methodology has

e
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placement to more mediated forms of behz}vior. Thls' h(;ls bf((:n I:::Z;l_
by Misch, who found that a directly assaultive group 1s evzss fuu o
ly lower than a group of individuals who only threate? to el
Similar findings have been obtained by Kruger (19) for sh ]onl e
demonstrate overt sexual perversion in contraz.;t to those dw 'on K}; woer
that they may act in a sexually perverse fas?hlon. I‘n. gdl “::m; e
found that those patients who made a serious suicida Z " I:ommit
developmentally lower than those who only threatene

‘ .de. . - .
sut::nother developmental aspect of individuality that i8 }1: ::Sd dc:
experimental and clinical study concerns what one .rtmgo e person.m
genetic stratification or the developmental heterogeflel y S
Developmental stratification means.that a perso:il 151:tr;ental e
spheres of operations which differ in r.egard to deve pto e
Still another aspect concerns the ﬂex1b‘111ty of a perso.n > : :
different levels depending on the requgleirsnz?;c(t)foa; :;::?bi]it;, oo

' ticular way, it seems to us, J

nei?e:il a?:h a furthe:,“problem of individuality, n.amel.y, ;EaZS::ni::l
ativity. Now creativity, in its most ge.nex-'al meanfng,l.lzs e =
feature of emergent evolution, and this, in turn, ;mp; epSs Sy
through “reorganization. Since we asstfme thz:‘t suc. pra rg;'w ) e
reorganization cannot be achieved without 'startmgit for,creatiVity
without regression, it follows that a perst?ns ca}()iac r}; o Th?‘;
presupposes mobility in terms of Tegression artlh persg;”n p
hypothesis would then be that the more creative ;3 1}2 o (;r sl
his range of operations in terms of. c'levelo.pn.n?nta weu, s
words, the greater his capacity to utilize prlmfuve as e
operations. This hypothesis is currently being thtestznedc A
State Hospital and Clark University by -means of the tgve e
scores of relatively creative versus relatively noncrea 1th e e end

It might also be possible to study persons a‘t the :SS:IC -
of mobility, that is, those who, b(?cause of t.helr exc e );dly e o
security, are coping with the environment in terr:'Sh S ih ot U
ized behavior. In this regard the work by t'he Swe 1si Crs );HCSiS B
Krogh (18) seems very suggestive. He studu;d t:e r:n ogth e
plex pictures with various groups of people. Among

* The study, well advanced, is being carried out by C. H
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found that persons such as the compulsion-neuroti

fattel‘"ns to the environment are inordin 0
n micro i ili i

e thatgzr::t:o:nn?:ﬁhty, that is, t.hey are lacking the intermediate

e o ther}; }:resent durmg' the unfolding of percepts.

. deve](,) mer;t (l) conclude .wuh this observation: The origi-
ety chanpes . a.utheory, ('ilrected toward the study of uni-
i fh e,co Stl- f)ne of its main concerns; but side by side
AT C(,mce anctn')n ha's been growing in recent years that
A h;)stlizhzatxon, .m orqer to reaffirm its truly or-
central problem th; study :fx f)::ill(\iuzitlsxaolf:); o interest to Include as 2

whose reaction
ately formalized, are lacking
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