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AN INVESTIGATION OF PREDICTED DIFFERENCES IN THE 

ACQUISITION OF FORMAL OPERATIONAL THOUGHT BETWEEN 

NORMAL AND INSTITUTIONALIZED EMOTIONALLY 

DISTURBED ADOLESCENTS

CHAPTER I 

INTRODUCTION

Since the e a r ly  1950‘ s the works o f  Jean Piaget have 

been widely acclaimed by educators, c h i ld  psychologists and 

numerous other professionals in  diverse f i e l d s ,  thus estab

l is h in g  him as "the foremost c o n tr ib u to r  to the f i e l d  of  

I n t e l l e c t u a l  development".^ At the present t ime, Piaget  

appears to be the most o f ten  quoted a u th o r i ty  in the f i e l d  

of c h i ld  psychology. His theor ies  have served as a c a ta ly s t  

fo r  voluminous publicat ions as well  as topics of  discussion  

"in  many d i f f e r e n t  areas — psychologica l ,  educat ional ,  p h i lo 

soph ica l ,  p s y c h ia t r ic .

1 Herbert Ginsburg and Sy lv ia  Opper, P iaget 's  Theory 
of  I n t e l l e c t u a l  Development -  An In t r o d u c t io n . (Englewood 
C l i f f s ,  New Jersey: P re n t ic e -H a l1 , I n c . ,  1969), p . i x .

^ I b i d . ,  p. i x .
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Piaget  showed an e a r ly  in te r e s t  in the b io log ica l  

sciences.  When he was only eleven years o l d ,  he published 

his f i r s t  a r t i c l e / *  From his ear ly  works in b io logy,  Piaget  

gradual ly  turned to the psychological development o f  the c h i ld .  

His in ten t io n  was to f ind  a c o r re la t io n  between the b io logica l
4

study o f  l i f e  and the philosophical study o f  knowledge.

Consequently, the contr ibut ion  o f  biology to P iaget 's  

basic theory o f  i n t e l l e c t u a l  development is  s u b s ta n t ia l .  He 

c o n t in u a l ly  shows how various b io log ica l  concepts have t h e i r  

p a r a l le ls  in the explanation of i n t e l l e c t u a l  development. In 

P iaget 's  view, cogn it ive  development must have i t s  roots f i rm ly  

planted in  b io lo g ic a l  growth.^

Since 1920, Piaget and his associates have been respon

s ib le  fo r  more meaningful research and theory development than 

any other  inve s t ig a to rs  in the f i e l d  of  ch i ld  psychology.®

This increasing amount of  in te r e s t  among modern psychologists  

and educators in Piaget ian theory can be a t t r i b u t e d  to three  

fa c to rs .  F i r s t ,  he has introduced new and in te r e s t in g  ideas 

th a t heretofore  had been overlooked. Second, P iage t 's  theories

^ I b i d . ,  p. 1.

* I b i d . ,  p. 12 - 13.

^John F l a v e l l , The Developmental Psychology of Jean 
P ia g e t . (New York: Van Norstrand, 1963) , p. 82 -  83.

®0p. c i t . ,  Ginsburg and Opper, P ia g e t 's  Theory of  
I n t e l l e c t u a l  Development -  An In tro duct ion ,  p. 3 -  7.
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have done much to estab l ish  current  a t t i tu d e s  regarding chi ld  

development In th a t  his propositions are c rea t ive  and o f f e r  a 

challenge or perhaps a v ia b le  a l te r n a t iv e  to the trend of  

behaviorism presently  dominant in American ch i ld  psychology. 

F in a l ly ,  Piaget has formulated his theory of  ch i ld  development 

based upon an extensive evaluat ion o f  children a t  a l l  age le v e ls .  

His e f fo r ts  represent nearly  f i f t y  years o f  research and are  

strongly supported by empir ical data.^

Although Piagetian theory has been successful in gener

at ing major qu an t i t ies  o f  research, there are ce r ta in  areas 

th a t ,  u n t i l  recent years, have been r e l a t i v e l y  void of  

Piaget ian -or iented  studies. One such area is  that  o f  the 

cognit ive functioning of the emotional ly  disturbed c h i ld .  

Recognizing the po ten t ia l  o f  ce r ta in  aspects of  P iaget 's  theory 

when appl ied to t h is  s e t t in g  as well  as research and psycho

therapeutic  im pl ica t ions ,  Jepsen^ compared the performance of  

normal and i n s t i t u t io n a l i z e d  emotional ly  disturbed chi ldren on 

s pec i f ic  conservation tasks in an e f f o r t  to focus on expected 

dif ferences  in t h e i r  a b i l i t y  to conserve as a re s u l t  of the 

c o l la te r a l  development of t h e i r  cognit ive  and a f fe c t i v e  structures.

^ I b i d . ,  p. 12 -  13.
g

M. L. Jepsen, "Comparison of Conservation Performance 
of  Normal and In s t i t u t io n a l i z e d  Emotionally Disturbed Chi ldren ,"  
Unpublished Doctoria l D is s e r ta t io n ,  U n ivers i ty  o f  Oklahoma, 1975.



This study is  a continuation of Jepsen's work in v e s t i 

gating the re la t ionsh ip  between a f f e c t i v e  and cognit ive  

thought processes as measured by the performance of mid-age 

adolescents on a ba t te ry  of  concrete operational and formal 

tasks designed to measure i n t e l l e c t u a l  development. According 

to e ar ly  Piagetian theory ,  by the raid-adolescent years a ch i ld  

has reached equi l ibr ium in the formal operational phase of  

cognit ive  development. In 1972, however, Piaget amended his 

posit ion s ta t ing  th a t  the process of equi l ibr ium is not com-
<

pleted during mid-adolescence, but rather  extends into adulthood.

This equi l ibr ium allows the formal operational th inker  

to combine propositions and to Is o la te  variab les in order to 

formulate his hypotheses. He no longer needs to th ink in terms 

o f  objects or concrete events, but instead can perform symbolic 

operations in his mind.^®

Psychologica l ly ,  adolescence by i t s  very nature is a 

tenuous period necessi tat ing new adjustments, s p e c i f i c a l l y  

those t h a t  d is t ingu ish  c h i ld  behavior from adult  behavior 

( i n  a given s o c ie ty ) .  There fore ,  by the very nature of  this

^Jean P iage t ,  " In te l l e c tu a l  Evolution from Adolescence 
to Adulthood," Journal o f  Human Development, 15: 1 -  12,
(1 9 7 2 ) ,  No. 1.

^^Jean P iage t ,  "Cognitive Development in C hi ldren ,"
Journal o f  Research in Science. Vol .  2 ,  Issue 3, (New York:
John Wiley and Sons, 1954).



t r a n s i t io n a l  per iod ,  the majority  o f  adolescents In the general 

population encounter many c o n f l ic ts  p o t e n t i a l l y  capable of  

impeding emotional development and oftent imes d i r e c t l y  con

t r ib u t in g  to some degree to emotional disturbances character

i s t i c  of  the adolescence period. Based on Jepsen's study, i t  

would be assumed th a t  these c o n f l i c t  areas associated with 

emotional d i f f i c u l t i e s  based on degree o f  s e v e r i ty  could a f f e c t  

the cogn it ive  funct ioning of the adolescent as w e l l .

STATEMENT OF PROBLEM

The purpose of  th is  study is to determine whether the 

formal operat ional  development o f  I n s t i t u t i o n a l i z e d  emotional ly  

disturbed adolescents w i l l  be s ig n i f i c a n t ly  impaired when com

pared to normal adolescents o f  the same chronological age 

showing no h is to ry  o f  emotional problems. This in ves t ig a t ion  

extends Jepsen's research to a higher chronological age level  

in  an attempt to support his f indings in d ic a t in g  th a t  a d is 

turbance in  the a f f e c t i v e  realm can be corre la ted  to a d is 

turbance in the cognit ive  realm o f  i n t e l l e c t u a l  development.

As in Jepsen's study, consideration w i l l  be given to 

the patterns of  in t e l l e c t u a l  performance among emotional ly  

disturbed adolescents and normal adolescents as well  as sex 

di f fe rences  among and between the two groups. Likewise, th is  

in v e s t ig a t io n  is based on the Piaget ian model o f  cognit ive  

development; th e r e fo r e ,  his assumptions w i l l  be accepted.



DEFINITION OF TERMS

Accommodation -  Accommodation is  the manipulation of  

in te rna l  s tructures in order to correspond with  r e a l i t y J ^

Action -  Action is the behavior which const i tu tes  the 

substance of  a l l  i n t e l l e c t u a l  and perceptual adaptat ions.

I t  is  i n i t i a l l y  o ver t  but becomes more in te r n a l i z e d  with
1 7development.

Adaptation -  Adaptation is an in v a r ia n t  function  

c h a r a c te r is t ic  o f  i n t e l l e c t u a l  development c lose ly  associated 

with aspects o f  b io logy .

Assimi la t ion -  Assimila t ion is  the manipulation of 

r e a l i t y  to correspond with the ex is t ing  structures of the 

organism.

Centering -  Centering is the tendency to attend to a 

s ing le  s t r ik in g  c h a r a c te r is t ic  of an object  to the neglect of  

other c h a ra c te r is t ic s  re su l t ing  in a d is to r t io n  of r e a l i t y .

11
Jean Piaget and Barbel In he lder ,  The Psychology o f  

the C h i ld . (New York: Basic Books, I n c . ,  1969) ,  p. 6.

12John F l a v e l l ,  The Developmental Psychology of Jean 
P ia g e t . (New York: Van Norstrand, 1963) ,  pp. 82 - 83.

^^Op. c i t . ,  Ginsburg and Opper, P iage t 's  Theory of 
In t e l l e c t u a l  Development -  An In t ro d u c t io n , p. 18.

14
Op. c i t . ,  Piaget and In he lder ,  The Psychology of 

the C h i ld , p. 2.

^^Op. c i t . ,  F l a v e l l ,  The Developmental Psychology o f  
Jean P iage t , p. 157.

-6 -



Conservation -  Conservation is the a b i l i t y  to under

stand th a t  c e r ta in  q u a l i t i e s  o f  an ob ject  remain constant  

while other  q u a l i t i e s  of  the object  are changed.

Egocentrism - Egocentrism re fe rs  to the c h i l d ' s  d i s 

tor ted view o f  r e a l i t y  in tha t  experiences are assimi la ted  

only as they r e l a t e  to hira.^^ I t  represents an i n a b i l i t y  to
1 ftin te r p r e t  experiences from another's point  of view.

E q u i l ib r a t io n  - E q u i l ib ra t io n  is  the major character 

i s t i c  p r in c ip le  o f  mental development since a l l  mental 

development progresses toward more complex and s ta b le  levels

19of organizat ion .

Juxtaposit ion  -  Juxtaposit ion is  th inking which ar ises

through concentrat ion upon the parts or  d e ta i ls  o f  an experience
90without r e la t in g  those parts into a whole.

^®Jean P ia ge t ,  "Development and Learning,"  The Journal 
of Research in Science Teaching, 1964, No. 3 , p. 177.

^^Ruth Beard, An Outline of P iaget 's  Developmental 
Psychology fo r  Students and Teachers. (New York: Basic Books,
I n c . ,  1969) ,  p. 9.

18Jean P iaget ,  Six Psychological S tud ies . (New York: 
Random House, I n c . ,  1967) , p. 16.

^ ^ I b i d . ,  p. x x i i .

20 Peter  G. Richmond, An In troduction to P ia g e t .
(London: Routledge and Kegan Paul, L t d . ,  1970), p. 25.
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R e v e r s ib i l i t y  -  R e v e r s ib i l i t y  is the permanent possi

b i l i t y  of re tu rn ing  to the s ta r t in g  point  of the operation in
21the thought process.

Schema - Schema are structures o f  thought a t  the various

leve ls  of mental development.^^

States in a Transformation -  States in a transformation

are transformations of  the object  of thought by which one s ta te

or property is  a l te re d  or changed in to  another and each state
23is in tegrated into the to ta l  transformation.

Structure - Structure is a mental system or t o t a l i t y

whose pr in c ip le s  of a c t i v i t y  are d i f f e r e n t  from those of the
24

parts from which i t  is composed.

Transductive Reasoning -  Transductive reasoning l ies

between induct ive  and deductive reasoning in tha t  i t  goes from
25p a r t ic u la r  to p a r t ic u la r  without focusing on the general.

21
Op. c i t . ,  Inhelder  and P iaget ,  The Growth of  Logical 

Thinking from Childhood to Adolescence, p. 272.

22Op. c i t . ,  P ia ge t ,  Six Psychological S tud ies , p. x x i i .

23 Op. c i t . ,  Jepsen, "Comparison of Conservation Per
formance of Normal and In s t i t u t io n a l i z e d  Emotionally Disturbed 
Children,"  p. 84.

24
Op. c i t . ,  P iage t ,  Six Psychological S tud ies , p. x x i i .

25 Op. c i t . ,  Ginsburg and Oppe,, P iage t 's  Theory of 
I n t e l l e c t u a l  Development -  An In t ro d u c t io n , p. 84.
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CHAPTER I I  

INTRODUCTION TO PIAGET'S THEORY

Piaget has constructed a theory of  mental development

syste m a t ic a l ly  comprised of d i s t i n c t  stages, each o f  which

contr ibutes s e q u e n t ia l ly  to the cognit ive  development of the
26c h i ld  from b i r t h  through adolescence. Each stage is character 

ized by the appearance of o r ig in a l  s tructures  dist inguishing i t  

from previous stages along the developmental continuum while 

incorporat ing c h a ra c te r is t ic s  from preceding stages in order  

to create  a more re f in e d  cognit ive  process. Each o f  the stages 

represents a p a r t i c u l a r  form o f  equi l ib r ium  as a function of  

i t s  c h a r a c te r is t ic  s t ru c tu re s ,  and mental development moves 

toward e q u i l ib r iu m .  Thus, mental development is seen as a

continuous construct ion process th a t becomes more s o l id  with

27each a d d i t io n a l  stage.

The f i r s t  stage, the sensori-motor stage of cognit ive  

development, is  described thoroughly by P iage t .  This stage 

extends from b i r t h  to about two years of age and is subdivided

26 Op. c i t . ,  Peter  G. Richmond, An In troduct ion to 
Piage t ,  p. 7.

2?0p. c i t . ,  Jean P iaget ,  Six Psychological S tud ies , p . 5-6.
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2Q
in to  s ix  developmental sub-stages. B as ica l ly ,  th is  period 

of  development is character ized by a process of decentration  

in which the c h i ld  is i n i t i a l l y  in an un d if fe ren t ia ted  s tate  

unable to separate s e l f  from environment or wish from r e a l i t y ,  

but eventually  makes the t r a n s i t io n  to a greater separation of  

s e l f  and environment. This process leads to a g rea ter  under

standing of the external world and a t  the same time an increased
29comprehension o f  the s e l f .

The fo l lowing developmental sub-stages const i tu te  the 

sensori-motor stage:

1. Reflexes ( 0 - 1  month) consists pr im ar i ly  of the 
use of inborn ref lexes ( i . e . ,  sucking schema);

2 .  Primary C i rc u la r  Reactions ( 1 - 4  months) the 
r e f le xe s  are replaced by voluntary movements;

3. Secondary C irc u la r  Reactions ( 4 - 8  months) 
marks the beginning of in te n t io n a l i t y  and even 
an in c i p ie n t  form of goal -d irec ted  behavior;

4 .  Coordination o f  Secondary Schemata (8 -  12 months) 
is  charac ter ized  by the emergence of means-ends 
behavior ( i . e . ,  the concept of "object permanence" 
emerges) ;

5. T e r t i a r y  C i rc u la r  Reactions (12 - 18 months) 
the concept of object  permanence becomes more 
s ta b le ;

28 Rolf E . Muus, Theories of Adolescence, Second Ed i t ion ,  
(New York: Random House, 1969), p. 154.

OQ
Op. c i t . ,  Ginsburg and Opper, P iaget 's  Theory of  

I n t e l l e c t u a l  Development -  An In t ro duc t ion ,  p. 68.

-10-



6. In t e r n a l i z a t io n  o f  Sensori-Motor Schemata 
(18 -  24 months) the concept o f  fo res ight  
and symbolic representat ion are employed in 
solv ing sensori-motor re la ted  problems. ®

The i n i t i a l  emphasis o f  the sensori-motor stage is  

concentrated on the c h i l d 's  lack o f  awareness of s e l f  and 

environment. In essence, a t  b i r th  the world is spaceless,  

t imeless and o b je c t le s s ,  an u n d i f fe ren t ia ted  experience o f  

the p r e s e n t . H o w e v e r ,  the in fa n t  is not t o t a l l y  he lp less .

He possesses c e r ta in  a b i l i t i e s  which are insured by h e r e d i ty .

In describing the newborn's behavior, Piaget emphasizes, f i r s t ,  

th a t  the sucking r e f l e x ,  and others too,  are not simply a c t i 

vated by external s t im u l i ,  but are often i n i t i a t e d  by the 

newborn h imself .  Second, although the physical s truc ture  of  

the in fa n t  provides ready-made mechanisms, these furn ish only  

a foundation fo r  fu tu re  development.

In shor t ,  the in f a n t 's  world w i l l  become something to 

be looked a t ,  l i s te n e d  t o ,  and as soon as his own movements 

a l lo w ,  to be manipulated.^^ His in te rna l  needs are s a t i s f i e d  

by the exercise of his r e f l e x  behavior patterns upon the

^®0p. c i t .  Muuss, Theories o f  Adolescence. Second 
E d i t io n , p. 154 -  155.

^^Op. c i t . ,  Richmond, An In troduction to P ia g e t , p. 8 

32
Op. c i t . ,  Ginsburg and Opper, P iage t 's  Theory of  

I n t e l l e c t u a l  Development -  An In t ro duc t ion , p. 29.

^^Op. c i t . ,  P iaget ,  S ix  Psychological S tud ies , p. 10
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environment in  which he is placed. The s p e c i f ic  conditions  

in the environment r e s u l t  in a modif icat ion of these patterns .

The ch i ld  makes simple d iscr im inat ions  and coordinates his 

separate behaviors in a rudimentary way re su l t in g  in the 

acquis i t ion  or  adaptations of new behavior pa t te rns .

The coordination process of  sensori-motor act ions con

tinues with newly acquired behavior patterns being applied to 

the environment in a more generalized fashion than was seen when 

such adaptat ions were f i r s t  made. Thus, the i n t e l l e c t u a l  progress 

made during these f i r s t  two years is massive. Objects have 

permanence, have an existence of t h e i r  own, ra ther  than being 

ju s t  an extension of s e l f .  Events presume a cause and e f f e c t  

re la t io n s h ip .  However, th is  progress is s t r i c t l y  l im i te d  in the 

sense tha t  the c h i ld 's  understanding of  his environment does 

not surpass those propert ies  o f  objects and events which ar ise  

d i r e c t ly  from his act ions r e la t in g  to them. He has at ta ined  

pract ica l  knowledge which is  unique to him.^^

According to P ia g e t ,  the second stage of  cognit ive  devel

opment is the preoperational stage which begins at about the second 

year and begins to leave at  about seven years of  age. During

3*0p. c i t . ,  Richmond, An In troduct ion to P ia g e t , p. 9.

S S lb id . ,  p. 13.

12-



th is  per iod,  the ch i ld  is transformed from an organism whose 

most i n t e l l i g e n t  functions are sensori-motor, overt acts to 

one whose upper-1imit  cognitions are inner, symbolic manipu

la t io ns  of  re a l i ty .^ ®

Notable developments in  th is  period are the onset of  

language, symbolic functions and representational thought.

The appearance of  language profoundly modifies behavior both 

a f f e c t i v e l y  and i n t e l l e c t u a l l y . ^ ^  Symbolic functions a l low  

the chi ld  to employ mental symbols, to engage in symbolic p lay ,  

and to use words. This a b i l i t y  to  symbolize makes i t  possib le  

f o r  the ch i ld  to operate on new le v e ls  in th a t  he is not

r e s t r ic te d  to the immediate environment but can evoke mental
38images from the past. Representational thought has the

poten t ia l  to  simultaneously grasp a multi tude o f  separate

events. I t  enables the c h i ld  to r e c a l l  the past ,  represent

the present , and a n t ic ip a te  the fu tu re  in one temporally  b r i e f ,
39organized a c t .

The fo l lowing are c e r ta in  pr inc ipa l  concepts representa t ive  

of  th is  period of  cognit ive  development. They are egocentr ism,

36
Op. c i t . ,  F l a v e l l ,  The Developmental Psychology of  

Jean P ia g e t , p. 151.

37 Op. c i t . ,  P iage t ,  Six Psychological S tud ies , p. 17

38 Op. c i t . ,  Ginsburg and Opper, P iaget 's  Theory o f  
I n t e l l e c t u a l  Development, p. 73.

39 Op. c i t . ,  Richmond, An Introduction to P ia g e t , p. 14 -  16.
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the concept of center ing ,  the concept of  states in a t r a n s 

formation, e qu i l ib r iu m ,  a c t io n ,  i r r e v e r s i b i l i t y ,  and the 

concept of  t ransductive reasoning.*0

Piaget says th a t  "egocentrism is on one hand primacy 

of s e l f - s a t i s f a c t i o n  over ob ject  recognit ion ,  and on the 

other hand, d is to r t io n  of r e a l i t y  to s a t is fy  the a c t i v i t y  and 

point  of view of  the in d iv id u a l .  In both cases, i t  is  uncon

scious, being e s s e n t ia l ly  the r e s u l t  of  f a i l u r e  to d ist inguish  

between the subject ive  and the o b je c t iv e .

The preoperational c h i ld  is egocentric with respect to 

representat ions much l i k e  the neonate o f  the sensori-motor  

per iod.  Piaget  once character ized the preoperational c h i ld 's  

thought as midway between the thought processes o f  a soc ia l ized  

a d u l t  and the completely a u t i s t i c  and egocentric thought 

described by F r e u d . P r e o p e r a t i o n a l  egocentrism is  charac ter 

ized by (1) the i n a b i l i t y  to assume the ro le  o f  the other person, 

and (2)  lack of compunction to j u s t i f y  reasoning to others or 

look fo r  possible contrad ic t ions  in lo g ic .

*^0p. c i t . ,  F l a v e l l ,  The Developmental Psychology of  
Jean P ia g e t , p. 156 -  160.

41 Jean P ia ge t ,  P lay ,  Dreams, and Im ita t ion  in Childhood, 
(New York: W. W. Norton and Company, I n c . ,  1962), p. 285.

*2op. c i t . ,  P iaget ,  Six Psychological S tud ies , p. 16.

*30p. c i t . ,  F l a v e l l ,  The Developmental Psychology of  
P ia g e t , p. 156.
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Also,  c h a r a c te r is t ic  o f  preoperational thought is the

tendency to "center" or attend to a s ing le  s t r i k in g  feature

o f  an ob ject  of i t s  reasoning to the neglect of other  important
44

aspects, thereby d is to r t in g  the reasoning. However, th is  

process represents the culmination and refinement o f  t r a i t s  

o r ig in a t in g  during the sensori-motor phase o f  development.

The preoperational c h i l d ,  although unable to "decenter" or 

account fo r  features which could balance and compensate for  

the d is to r ted  e f fe c ts  o f  a single  c e n t ra t io n ,  manifests an 

in creas ing ly  higher leve l  o f  cognit ive  development.

Preoperational thought character izes the c h i ld  as one 

more incl ined to focus a t ten t io n  upon the successive states  

or configurat ions o f  a d isp lay  than upon the transformations  

o f  s ta tes .  As a r e s u l t ,  preoperational thought is  s t a t i c  and 

immobile focusing on a s p e c i f ic  momentary s t a t i c  condition  

while  not adequately l in k in g  a whole set of  successive condi

t ions  into an in tegrated pattern derived from the transforma

t ions which unify  and render them lo g i c a l l y  coherent.

Cognitive organizat ion known as the a ss im i la to ry  network 

tends to break and d is locate  i t s e l f  in the process o f  accommo

dating to new s i tu a t io n s .  As a r e s u l t ,  in preoperational

4 4
I b i d . ,  p. 157.

* ^ I b i d . ,  p. 157 - 158.
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thought there  Is  a r e l a t i v e  absence of s tab le  equi l ibr ium  

between a s s im i la t io n  and accommodation. The preoperational  

chi ld  is not functioning so as to accommodate to the new by 

assim i la t ing  i t  to the old in a coherent r a t io n a l  way in 

order to preserve the fundamental aspects o f  the previous 

assimi la tory  organ iza t ion .  His cognitive processes, l i k e  

his a f f e c t i v e  processes, have been described as unstable,  

in t e r n a l l y  in co n s is te n t ,  moment to moment, and discontinuous.*^

Preoperat ional thought tends to be act ion oriented in 

tha t  the c h i l d 's  representat ions of r e a l i t y  are very close to 

overt  actions in both form and operation. Piaget sees the 

cognit ive  process of  the preoperational ch i ld  much l i k e  a 

mental experiment th a t  is an isomorphic, step by step mental 

rep l ica  of  concrete actions and events. Thus, the ch i ld  simply 

runs o f f  r e a l i t y  sequences in his head ju s t  as he might do in 

overt  ac t ions .  Fcr th is  reason, preoperational thought is seen 

as extremely r i g i d .

Pia g e t 's  concept o f  i r r e v e r s i b i l i t y  is  another important  

c h a r a c te r is t ic  of  preoperational thought. Cognit ive organi

zat ion is re v e rs ib le  when i t  follows a cognit ive  route ,  is able 

to reverse th a t  thought p a t te rn ,  to f ind again an unchanged

* ® I b i d . ,  p. 158. 

* ^ I b i d . ,  p. 158.
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point of  departure. Likewise, i t  is  capable o f  in teg ra t in g  

in to  an organized whole various compensating changes r e s u l t in g  

from a transform at ion ,  and, by seeing how each change is  

annulled by i t s  inverse,  maintaining the consistency w i th in  

the system. In  general,  revers ib le  thought forms are f l e x i b l e  

and mobi le, in a s ta te  of e q u i l ib r ium ,  and able to correct  

d is to r t io n s  by implementing successive, quick-moving decenterings

P ia g e t 's  term "preconcepts" is used to describe the f i r s t  

p r im i t iv e  concepts employed by a young c h i l d .  Accordingly, the 

preoperational ch i ld  l inks  c e r ta in  preconcepts producing t ran s -  

ductive reasoning. I t  is not categorized as e i th e r  true induc

t i v e  or  true deductive reasoning, but ra th e r  proceeds from 

p a r t i c u la r  to p a r t i c u la r .  Transductive reasoning is  charac ter 

ized by associa t ive  "and connections" as opposed to true  

im p l ic a t iv e  and causal re la t ions  between the successive terms 

in a reasoning chain.  In other words, according to P iaget ,  

the c h i ld  tends to "juxtapose" elements ra th e r  than connect 

them through lo g ic a l  or  physical c a u s a l i ty .

In  g e n e ra l ,  the preoperational c h i l d ' s  cognit ive  

processes are i r r e v e r s ib l e  and attend to l im i te d  amounts 

of  in form at ion ,  which are p a r t i c u la r ly  the s ta t i c  states of

* * I b i d . ,  p. 159.

* * I b i d . ,  p. 160.
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r e a l i t y .^ ®  The a c q u is i t io n  of language and the experience 

of social in te r a c t io n  are i n f l u e n t i a l  factors in d e c e n tra l 

iz ing  the c h i l d 's  view of the world. Thus, the l im i ta t io n s  

in the cogn it ive  development c h a r a c te r is t ic  of  the preopera

t iona l  period are d iminished, r e s u l t in g  in a mental network 

tha t  is more f l e x i b l e ,  mobile, and coordinated.^^

According to P iage t ,  the th i rd  stage of  cognit ive  

development is  the concrete operat ional stage which begins 

around seven or e ight  years of age and generally  extends to 

about fourteen or f i f t e e n  years .  However, there is research to 

extend th is  period beyond f i f t e e n  years to as la te  as eighteen 

years of  age.^^ This stage r e f l e c t s  the c h i l d 's  a b i l i t y  to deal 

with concrete ob jec ts .  Many of the c h a rac te r is t ic s  o f  pre

operational thought are replaced and improved to provide more 

cont inu i ty  to cognit ive  development.^^ The concept o f  operations  

is introduced during th is  period as actions which the ch i ld  

performs mentally  have the added property of  being r e v e r s ib le .

^^Op. c i t . ,  Ginsburg ard Opper, P iaget 's  Theory of  
In t e l le c t u a l  Development -  An In t ro d u c t io n , p. 168.

^^Op. c i t . ,  Richmond, An Introduction to P ia g e t , 
p« 36 - 37 «

J .  VI. McKinnon and J. W. Renner, "Are Colleges 
In terested in In t e l l e c t u a l  Development?" American Journal of  
Physics, September, 1971, pp. 1047 - 1052.

^^Op. c i t . ,  Ginsburg and Opper, P iaget 's  Theory of  
I n t e l l e c t u a l  Development -  An In t ro d u c t io n , p. 127.
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Operations may also be described in terms of  overa l l  s tructures  

or systems. These operat ions performed by the ch i ld  are con

cre te  because they are only applied to objects which are  

immediately present.

The concept of conservation is  fu r th e r  increased and 

developed in a sequential pattern during th is  stage. Conser

vation is  viewed as an operational process of  the mind which 

produces the r e a l i z a t io n  th a t  c e r ta in  aspects o f  a changing 

condit ion are in v a r ia n t ,  despite changes in the e n t i r e  system. 

Piaget states tha t  conservation and r e v e r s i b i l i t y  are c losely  

r e la te d .  The a cqu is i t ion  of various conservations begins 

around six to seven years with some conservations developing 

from preceding ones.®®

The process of r e v e r s i b i l i t y ,  v i t a l l y  important to 

understanding the concept of  operat ions, is represented in 

two forms. F i r s t ,  inversion occurs when there is a combining 

of  operations followed by t h e i r  separation ( i . e . ,  when a cup 

f u l l  of beads is  emptied a f t e r  i t  has been f i l l e d ) .  The second 

form of  r e v e r s i b i l i t y ,  c a l led  r e c i p r o c i t y ,  is  represented by 

the t ra n s la t io n  of operations in to  equivalent  forms producing 

a s ta te  of equi l ibr ium ( i . e . ,  the eyes move to compensate fo r

S ^ Ib id . ,  p. 150.

®®0p. c i t . ,  Richmond, An In troduction to Jean P ia g e t , 
p. 42 -  43.
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the changes in posit ion of  the head and so keep an object  

in v i s i o n ) . 56 This a t ta ined  r e v e r s i b i l i t y  is a manifesta

t ion  of a permanent equi l ibr ium between the ass im i la t ion  of 

objects to the mind and the accommodation of  the mind to 

objects.

The concrete operational stage of  cognit ive  development

is an in te r n a l i z a t io n  process whereby the o v e r t ,  physical

actions prevalent in the preceding stage are incorporated

into mental actions or operat ions. The ch i ld  of  th is  period

approaches tasks in a systematic fashion u t i l i z i n g  p r io r
58knowledge as opposed to a random, unorganized thought.

For example, he is  prepared to focus on several aspects of  

a s i tu a t io n  simultaneously, is sensit ive  to transformations,  

and can reverse the d i re c t io n  o f  his th ink ing .

The f in a l  stage, formal operat ions, t h e o r e t ic a l ly  

begins around eleven years of  age and is consolidated in 

subsequent years. Formal thought is " hypothetico-deductive"  

in the sense th a t  i t  permits one to formulate hypotheses and not 

simply in f e r  from actual observations. Logical operations  

begin to be transposed from the level of concrete manipula-

5 ® lb id . ,  p. 45.

^^Op. c i t . ,  P iaget ,  Six Psychological S tud ies , p. 54.

5®0p. c i t . ,  Ginsburg and Opper, P ia g e t 's  Theory of  
I n t e l l e c t u a l  Development -  An In t ro d u c t io n , p. 168.
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t ion to the Ideat iona l  le v e ls  where they are expressed in 

some kind of language w ithout the v a l i d i t y  of perception or 

e x p e r i e n c e . F o r m a l  operat ions enables one to reason about 

c o n t r a r y - to - fa c t  proposit ions

Whereas the thought processes of  the concrete opera

t iona l  ch i ld  are t ie d  to the concrete, the formal th inker  can 

transcend the Immediate here and now. He not only maintains 

cer ta in  c h a ra c te r is t ic s  of concrete thought, but is now pre

pared to expand his cognit ions in order to compensate mentally  

fo r  transformations in r e a l i t y .  On the other hand, the concrete 

th inker is also able to perform the foregoing mental a c t i v i t y .

The formal th in k e r ,  however, has no need fo r  concrete r e a l i t y  

in order to e x h ib i t  the foregoing c h a ra c te r is t ic s ;  the concrete 

th inker  needs r e a l i ty .® ^  The thought processes are now l i b e r 

ated in the sense they are f r e e  to engage in spontaneous

r e f l e c t i o n  and th e o r iz in g ,  esse nt ia ls  fo r  c rea t ive  thought.
62This d ist inguishes adolescence from childhood. I t  is noted 

tha t  numerous socia l and psychological factors w i l l  in tercede

S^Op. c i t . ,  P ia ge t ,  Six Psychological S tud ies , p. 62 - 63,

^^David El k ind. Children and Adolescents - In te r p r e t iv e  
Essays on Jean P ia g e t , (New Yprk: Oxford U nivers i ty  Press,
1970) ,  p. 20.

^^Op. c i t . ,  Ginsburg and Opper, P iaget 's  Theory of  
I n t e l l e c t u a l  Development -  An In t ro d u c t io n , p. 181.

®^0p. c i t . ,  P iage t ,  Six Psychological S tud ies , p. 63 - 64,
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to contr ibute  to or de tract  from the cognitive development of  

the ch i ld  as w i l l  s ig n i f i c a n t  experiences encountered during  

th is  period.

In summary, P iaget 's  theory of  mental development is  

a process th a t  u n i f ie s  the progressive stages from the con

s t ru c t ion  of  the immediate environment by i n f a n t i l e  sensor i

motor in te l l ig e n c e  to the hypothetico-deductive thought 

a t ta in e d  by many during adolescence. Cognitive processes 

develop as a r e s u l t  of  successive constructions o f  information  

always involv ing a decentering of i n i t i a l  egocentr ic thought  

to a l low fo r  the coordination of re la t ions  and concepts 

essent ia l  to an increased adaptation to r e a l i t y .  Piaget not 

only focuses on i n t e l l e c t u a l  development but emphasized 

a f f e c t i v e  development as w e l l .  A f f e c t i v i t y  is seen as 

gradual ly  disengaging i t s e l f  from the se l f  in order to submit 

to the laws of  cooperation. A f fe c t iv e  development, though 

important to i n t e l l e c t u a l  development, is meaningless without  

i n t e l l ig e n c e  which furnishes i t s  means and c l a r i f i e s  i t s  ends. 

In essence, the u l t im ate  goal o f  a l l  human a c t i v i t y  is  

progression toward a more re f ined  sta te  o f  equi l ib r ium .^^

G Slb id . ,  p. 69 - 70.
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CHAPTER I I I  

REVIEW OF LITERATURE

A review of current l i t e r a t u r e  supports Jepsen's 

contention tha t  studies concerned with the a f f e c t i v e  and 

cognit ive  structures and t h e i r  concomitant re la t io n s h ip  

as measured by conservation performance are l i m i t e d .  This 

is  es p e c ia l ly  t rue  when one invest igates  the a f f e c t i v e -  

cognit ive  re la t io n s h ip  as i t  re la tes  to the emotional ly  

disturbed c h i ld .
64In his study, Jepsen focused on th is  re la t io n s h ip  

in an e f f o r t  to f ind i f  a disturbance in the a f f e c t i v e  

realm implies a disturbance in the cognit ive realm of 

development. He used as his measure the performance of  

twenty in s t i t u t i o n a l i z e d  emotionally disturbed ch i ldren  

and twenty normal ch i ldren on s ix  Piagetian conservation 

tasks revised by R e n n e r . ^5 Each group consisted o f  an equal

64 Michael Jepsen, "Comparison of Conservation 
Performance of  Normal and In s t i t u t io n a l i z e d  Emotionally  
Disturbed Chi ldren,"  Unpublished Doctoral D is s e r ta t io n ,  
Univers i ty  of  Oklahoma, 1975.

®^John W. Renner e t  a l . ,  "Piaget is P r a c t i c a l , "  
Science and Chi ldren .  (October, 1971), p. 23.

-23-



number o f  boys and g i r l s  ranging in age from eleven years  

six months to twelve years eleven months. He found a 

s ig n i f ic a n t  d i f fe re n c e  in the level of conservation per 

formance between the two groups with the normal group 

superior . I t  was therefore  assumed tha t  emotional ly  

disturbed chi ldren were functioning at a lower cogn it ive  

level than normal ch i ldren of  equivalent chronological age.

Lerner, B ie ,  and Lehrer^® invest igated cogn it ive  

processes of  the in s t i t u t io n a l i z e d  adolescent using P iage t 's  

conservation tasks of  so l id  amount, l i q u id  amount, weight ,  

and volume displacement as a measure of performance. They 

found tha t  50% of the 35 p a t ie n ts ,  ranging in age from 15 -  

23 years (mean 18-8) gave preoperational responses on the 

volume displacement task while giving concrete responses 

fo r  solid  amount, l iq u id  amount, and weight. A f i v e - p o i n t  

scoring system was used to ra te  the q u a l i ty  of the subjects '  

responses. Subjects were c la s s i f ie d  as th inking on a concrete-  

operational level when they scored an average of four points  

fo r  a l l  tasks. Lower scores were considered p reopera t iona l .

Sandra Lerner,  I l d r i  Bie, and Paul Lehrer ,  “Concrete 
Operational Thinking in  Mentally  111 Adolescents," M e r r i11-  
Palmer Q u a r te r ly . Vol .  18, No. 3. ( J u ly ,  1972) , p. 287-291.
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Brekke and wniiams®^ question some of the f indings of  

previous Invest igat ions th a t  have disclosed d if ferences  

between emotionally disturbed and normal chi ldren in t h e i r  

attainment o f  conservation and re la ted  concepts. Their  study 

showed that normal subjects (10 years ,  5 months to 14 years ,

11 months) were able to conserve more often than hosp ita l ized  

emotionally disturbed subjects (10 years ,  7 months to 19 years ,  

5 months). The normal subjects had higher In te l l ig e n c e  scores 

and were younger. However, when an analysis was made to 

determine the independent contr ibu t ion  o f  age. I n t e l l ig e n c e ,  

sex, and emotionally disturbed-normal var iab les ,  only 3% of  

the variance was a t t r ib u te d  to emotional disturbance. There

fo re ,  they concluded tha t  emotional disturbance as manifest  

In a hospita l population does not contr ibute to a cognit ive

d e f i c i t  In Piagetian conservation. Their  results  p a r t i a l l y
68

confirm resu lts  of F i l e r ' s  study In which she reported no 

s ig n i f ic a n t  d i f fe rence  In performance between emotionally  

disturbed and normal ch i ldren  on c e r ta in  concrete operat ional  

tasks.

Beverly Brekke, John D. W i l l iam s,  "Conservation of  
Weight With the Emotionally D is turbed", The Journal of  
Educational Research, Vol .  69 ,  (November, 1975), p. 117 - 119.

C O

A. A. F i l e r ,  "P iaget ian  Cognitive Development in 
Normal and Emotionally Disturbed C hi ldren ,"  P isser ta t ion  
Abstracts In te r n a t io n a l ,  33 (5B0: 2342) , 1972.
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With few exceptions, there is noticeable absence of  

studies in v e s t ig a t in g  the a f f e c t i v e -c o g n i t iv e  re la t ionsh ip  

as i t  re la te s  to cognit ive  development during adolescence. 

Rarely are formal operat ional tasks employed to in ves t ig a te  

th is  r e la t io n s h ip .  More o f te n ,  formal tasks are structured  

to measure cogn it ive  development during adolescence to the 

exclusion of  the a f f e c t i v e  components.

Graybil l ,®® in  an attempt to c l a r i f y  contradic tory  

resu l ts  r e la t in g  to the in f luence o f  sex dif ferences in the 

t r a n s i t io n  from concrete to fo r r a l  th in k in g ,  matched pairs  

of 9 ,  11, 13 and 15 year  old boys and g i r l s  according to 

I . Q . ,  school achievement, socioeconomic background, and as 

close as poss ib le ,  fo r  b i r th d a tes .  Each of  the subjects was 

interviewed on the fo u r  tasks se lec ted :  The operations of

reciprocal  im p l ic a t io n ,  e l im ina t ion  o f  contrad ic t ions ,  

separation o f  v a r ia b le s ,  and combinations o f  colored and 

color less  chemical bodies. She found th a t  g i r l s  d i f fe r e d  

from boys at  the po int  at which they developed the concept 

of  lo g ic a l  th ink ing  as defined by P iaget  and Inhe lder .  Boys 

and g i r l s  began to show d i f fe rences  in  log ica l  thinking  

a b i l i t i e s  at about eleven years o f  age. Boys begin to master

L e t i t i a  A. G r a y b i l l ,  "A Study o f  Sex Dif ferences  
in  the T ra n s i t io n  from Concrete to Formal Thinking Patterns,"  
Disserta t ion  A bstrac ts ,  In t e r n a t io n a l ,  34 (07-A):  3988, 1973,
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formai leve ls  a t  age 13 whi le  g i r l s  develop s ig n i f i c a n t ly  

more slowly .

In a re la ted  study, Keating and Shaeffer^® In v e s t i 

gated not only sex d i f fe re n c e  as i t  r e la te s  to the develop

ment o f  formal thought, but added the v a r ia b le  of ind iv idua l  

a b i l i t y  a t  w e l l .  P r io r  to th is  study, Keating (1975) had 

shown th a t  psychometrical1y br ight  ear ly  adolescent boys 

evidenced formal operat ional reasoning a b i l i t y  much e a r l i e r  

than t h e i r  peers of  average a b i l i t y .  (B r ight  was defined as 

a score a t  the 98th p e rc e n t i le  or above on the Iowa Test  o f  

Basic S k i l l s ) .  As a r e s u l t ,  t h e i r  study examined the acqui

s i t i o n  of  formal operations in br ight  and average g i r l s  and 

compared the resu l ts  with that  of  the boys in the previous  

study. They found the b r ig h t  students to show e a r l i e r  

a c q u is i t io n  of formal operational reasoning. A b i l i t y  is  

the important fa c to r  in that  the younger b r igh t  students 

evidenced more formal reasoning than the older  average students 

both fo r  the boys and the g i r l s .  Also, they reported resu lts  

to support e a r l i e r  f ind ings  suggesting tha t  the sex d i f fe re n c e  

in  high leve l  reasoning is  greater  a t  higher levels  o f  a b i l i t y .

^®Danie1 P. Keating and Rosalind A. Schaefer, “A b i l i t y  
and Sex Differences in the Acquisi t ion of  Formal Operations,"  
Developmental Psychology. Vol .  11, No. 4 ,  (1975) ,  p .  531-532.
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Ueeks^^ sought to discover patterns re la ted  to the 

development of  formal operations a b i l i t i e s  among ju n io r  high 

school students and re la ted  those findings to d i f ferences in 

grade, sex, socioeconomic s ta tu s ,  scholast ic  a p t i tu d e ,  and 

school achievement. Her subjects were 190 seventh graders,

195 eighth graders, and 175 ninth graders equally  divided  

b a s ic a l ly  by sex. Three tes ts  were used to measure the 

development o f  formal operat ions. Most Important, she found 

a s i g n i f i c a n t  sex d i f fe rence  at the eighth and ninth grade 

le v e ls  on conservation o f  volume with more boys than g i r l s

being successfu l .
72Saarni Invest igated how adolescents approach a 

p a r t ic u la r  problem-solving s i tu a t io n  as a funct ion of  t h e i r  

cognit ive  developmental l e v e l .  S ix ty - four  middle-class young 

adolescents ranging in age from 10 years 9 months to 15 years 

1 month (mean 13-1) and divided evenly by sex, were administered 

two formal operat ional tasks and the rod and frame te s t  (a 

measure of  f i e l d  dependence-independence). The resu l ts

Ruth T. Weeks, "The Relat ionship o f  Grade, Sex, 
Socioeconomic Status, Scholast ic  Aptitude, and School 
Achievement to Formal Operations Attainment in a Group 
of Junior High School Students," D isserta t ion Abstracts  
I n t e r n a t i o n a l . 34 (5 -A ) :  2405, 1975.

72
Carolyn I .  Saarn i ,  "Piagetian Operations and Fie ld  

Independence as Factors in Chi ldren 's  Problem Solving  
Performance," Child Development, Vol 44, (19 73 ) ,  p. 338-345,
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Indicated that  the Piagetian developmental le v e ls  s ig n i f i c a n t ly  

predicted student 's  a b i l i t y  to solve th is  problem. In contrast  

to the f indings of previous studies c i t e d ,  no s ig n i f i c a n t  d i f 

ferences were apparent in t h e i r  performance on the formal tasks.

Greaney^S invest igated the re la t io n s h ip  between the 

home environment and performance at the formal operat ional  

stage. She used two separate c la s s i f ic a t io n s  fo r  home environ

ment. F i r s t ,  the socia l class of the students was determined 

according to the Hoi 1ingshead Index. Second, the home environ

ment was evaluated based on an in terv iew with the mother of the 

student. Her subjects were s ix ty  15-year-old  ju n io r  high school 

students representing four socia l class groups: (1 )  Upper and

upper middle class students; (2 )  Middle class students;  (3)

Upper lower class students ; and (4) Lower class students. The 

Butch and Slim Game of prepositional log ic  was used as a measure 

of formal operat ions.  This instrument was va l id a ted  against  

the Piagetian f l e x i b i l i t y  o f  rods experiment. A r e l a t i v e l y  

low c o r re la t io n  ( . 3 3 )  was found between these measures. For 

the purposes o f  th is  study, the student 's  a b i l i t y  to manipulate 

the propositions specif ied in the Butch and Slim Game defined

Betty J .  Greaney, “ An Invest igat ion  of  the R e la t ion 
ship between Formal Operational A b i l i t y  and Home Environment," 
D isserta t ion  Abstracts In te r n a t io n a l ,  35 (02 -A ) :  887,  1974.
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formai operat ions. She concluded tha t  formal operations do 

not appear to be dependent upon home environment, but instead 

on other factors  such as school experience, m otivat ion ,  or  

peer in te r a c t io n .

A re la ted  study by Nordland, Lawson and Kahle^* focuses 

on cu l tu ra l  depr ivat ion  as a determining fac to r  in the ra te  

a t  which ch i ldren  and adolescents move from concrete to formal 

leve ls  of thought. Attainment o f  formal operations has been 

re la ted  s i g n i f i c a n t l y  to c u l tu ra l  fa c to rs .  Their  subjects  

were selected from two separate populat ions.  One group 

consisted of 96 students with a mean age o f  12-6 from a pre 

dominantly Black and Spanish-American urban ju n io r  high school.  

The second group was represented by 506 students with a mean 

age of  15-8 from a predominantly Black urban ju n io r  high 

school. Eight conservation tasks were administered along 

with two tasks designed to measure formal reasoning. Results 

indicated a lag in the ac qu is i t ion  of  conservation concepts 

in  disadvantaged primary school children which probably 

becomes greater  in  the adolescent years. Also, they found 

th a t  only about 13-15% o f  these subjects appeared capable 

o f  formal reasoning.

74ployd H. Nordland, Anton E. Lawson, and Jane B.
Kahle, "A study o f  Levels o f  Concrete and Formal Reasoning 
A b i l i t y  in Disadvantaged Junior and Senior High School Science 
Students," Science Education, Vol .  58, No. 4 ,  (1 9 74 ) ,  p. 569-575.

-30-



Some researchers have undertaken e f f o r t s  to enhance 

formal th inking In subjects shown d e f ic ie n t  th e r e in .  Kahn^^ 

attempted to  t r a in  EMR and i n t e l l e c t u a l l y  average adolescents 

from a low and middle socioeconomic status to th ink  at a formal 

operational l e v e l .  One hundred twenty white male subjects 

from secondary public schools were divided evenly according 

to the c r i t e r i o n  of  EMR and average in t e l l ig e n c e .  Kahn 

applied his t ra in in g  procedure and found I t  to be e f fe c t iv e  

In helping Increase the subjects '  competence on trained tasks.

He argues against P iaget ian  theory noting there are possible 

t ra in in g  procedures f o r  retarded chi ldren th a t  might help them 

a t t a in  cer ta in  leve ls  o f  formal thought. Kahn did not, however, 

make s p e c i f ic  reference as to those leve ls  o f  formal thought 

in  question.

S le g le r  and Llebert^® are presently  conducting a series  

o f  studies designed to In ve s t ig a te  what they termed " s c ie n t i f i c  

reasoning s k i l l s "  th a t  emerge during the formal operations  

period. They are "the a b i l i t i e s  to generate precise hypotheses,

^^James V. Kahn, "Training EMR and I n t e l l e c t u a l l y  
Average Adolescents of  Low and Middle SES for  Formal Thought," 
American Journal of Mental Def ic iency , Vol .  79, No. 4 ,
(January 1975), p. 397-403.

^®Robert S. S ie g le r  and Robert M. L ie b e r t ,  "Acquisit ion  
o f  Formal S c ie n t i f i c  Reasoning by 10 and 13-year Olds:
Designing a Factor ia l  Experiment," Developmental Psychology. 
Vol. 11, No. 3, (1975 ) ,  p. 401-402.
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design and implement e f f i c i e n t  experiments* and analyze data 

s y s te m a t ic a l ly . "  A Chi Square te s t  and a Fisher Exact test  

are being used to analyze the re s u l ts .  At th is  p o in t ,  they 

note tha t  e f f o r t s  a t  inducing these formal s c i e n t i f i c  con

cepts in  10 and 11 year olds has been successful with  l i m i t a 

t io n s .

Ross,^^ though genera l ly  supportive of  P ia g e t 's  theory 

concerning formal operat ional th in k in g ,  o f fe r s  a word of  

caution to those who espouse th is  theory as the only explana

t io n  of adolescent cognit ive  development. However, he 

acknowledges the educational as well  as psychological im pl i 

cat ions o f  P ia g e t 's  works and i t s  greatest  p o te n t ia l  as a 

c a ta ly s t  fo r  research aimed at  improving thought processes.

A new dimension is  added to the in v e s t ig a t io n  of  

formal operat ions when one considers the work of  Arlin^® who 

sta tes  th a t  recent invest igat ions  of  the P iaget ian  theory of 

formal operat ions suggests tha t  "consistent progressive  

changes in  the thought s tructures may extend beyond the 

le v e l  of formal operat ions."  Her study sy s te m a t ic a l ly  

searches fo r  new s tructures .  The resu l ts  are encouraging,

^^Robert J. Ross, "The Empirical Status o f  the Formal 
Operations."  Adolescence, Vol .  9 ,  No. 35, (F a l l  1974) ,  p. 413-420.

78 P a t r i c i a  K. A r l i n ,  "Cognitive Development in  Adulthood:
A F i f t h  Stage?" Developmental Psychology, Vol .  11, No. 5,
(1 9 75 ) ,  p. 602-606.
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but f a r  from conclusive.  I t  suggests the need fo r  a thorough 

in ve s t ig a t io n  to determine the spec if ic  formal operations of  

the problem solv ing stage th a t  p o te n t ia l ly  could develop into  

the new s tructures  o f  the hypothesized f i f t h  stage period.

This study fu r th e r  Invest igates Jepsen's f indings  

comparing the r e la t io n s h ip  of  the a f fe c t iv e  and cognit ive  

developmental s tructures  to the thought processes o f  normal 

and emotional ly  disturbed ch i ldren.  A group of f o r t y  14-year-  

olds have been invest igated  using a design s im i la r  to Jepsen's 

in  an attempt to r e p l i c a t e  his f indings with a d i f f e r e n t  age 

group.
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CHAPTER IV 

METHOD AND DESIGN

Subjects

A sample of 40 adolescents approximately 14 years o f  

age was chosen as subjects for  th is  study. No subject  less  

than 14 years nor over 14 years 11 months was considered in 

the sample populat ion. The socioeconomic status of each 

subject was considered in order to control fo r  r e l a t i v e l y  

consistent environmental experiences.

The subjects comprising the control group consisted  

o f  ten boys and ten g i r l s  selected a t  random from a middle 

school in  Tulsa, Oklahoma. The c r i t e r i a  for  normali ty  

required the ch i ld  to be making s a t is fac to ry  academic 

progress while evidencing no h is to ry  of any emotional d is 

turbances.

The subjects comprising the experimental group con

sis ted o f  ten boys and ten g i r l s  c l i n i c a l l y  diagnosed as 

emotional ly disturbed. They were selected from three  

re s id e n t ia l  treatment centers fo r  emotionally disturbed  

chi ldren located in Tu lsa ,  Oklahoma: Children's  Medical
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Center, Tulsa Boys' Home, and Saint  Vlanney Home fo r  G i r l s .

Children selected fo r  th is  group had evidenced 

emotional i n s t a b i l i t y  to the degree tha t  in order to Imple

ment the prescribed treatment plan. I n s t i t u t i o n a l i z a t i o n  was 

required.  Though experiencing emotional problems, these 

children were s t i l l  funct ioning w i th in  the average range o f  

In te l l ig e n c e  as determined by t h e i r  performance on e i th e r  

the Stanford Blnet and/or  the Wechsler In te l l ig e n c e  Scale 

fo r  Children. The subjec ts '  records were used to secure 

th is  In formation.

Because of the wide range of c r i t e r i a  employed to 

c la s s i fy  both the type and degree of  emotional disturbances,  

some necessary guidelines were established to define the term 

emotional disturbance as i t  s p e c i f ic a l l y  pertained to th is  

group. At the time o f  te s t in g ,  each subject was b r i e f l y  

questioned to insure good contact with r e a l i t y  in th a t  no 

ha l luc ina tory  or delusional states were operating. Also,  

e f f o r t s  were taken to insure optimum interpersonal communi

cation between the examiner and each subject and to maintain 

th a t  level o f  in te r a c t io n  throughout the tes t ing  session.  

Subjects who, by the very nature o f  th e i r  disturbance, were 

unable to attend adequately to the te s t  materia l presented,  

were eliminated from considerat ion.

-35-



Instrument

A battery of  P iaget ian tasks designed to determine 

each subject 's  i n t e l l e c t u a l  developmental progress both fo r  

the concrete operational and formal operat ional stages were 

administered. Four conservation tasks modeled a f t e r  P iaget ian  

Theory, (weight, length ,  a rea ,  v o l u m e ) , w e r e  combined with 

three tasks (Separation of Va r ia b le s ,  Equil ibr ium in the 

Balance, and Combinations o f  Colorless Chemical Liquids)^^  

designed to determine leve ls  of formal th ink ing .

The fol lowing is a descript ion of each task used to

comprise the te s t  ba t te ry  along with the instruc t ions  s p e c i f ic  

to each task. The tasks were c i ted  in the order in which they 

were presented to the subjects.

Task 1: Conservation of Weight

Two ba l ls  of  c lay o f  equal size and weight were presented 

to the subject.  Once the subject was s a t is f ie d  that  the clay  

b a l ls  weighed the same, one was f la t te n e d  into the form of a 

pancake. Without touching the clay items, the subject was 

asked i f  the clay pancake weighed the same as the c lay  b a l l .

^^John W. Renner e t  a l . ,  "Piaget is  P r a c t i c a l " ,  Science 
and Chi ldren. (October, 1971) ,  p. 23.

®®John W. Renner et  a l . ,  " In terv iew ing Protocols for  
Tasks to Determine Levels of  Thought," A Manual Adapted From 
the Works of Piaget , Inhelder  and Szerainska for  the Cognitive  
Analysis P ro jec t ,  U n ivers i ty  of Oklahoma, 1976.
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I f  he answered "yes", he was questioned as to  how he knew

th a t .  I f  he answered "no". I t  was determined he was unable
81to conserve weight.

Task 2: Conservation o f  Length

Two wooden rods id en t ic a l  in length were placed side  

by side so tha t  the ends of the rods corresponded. Once the 

subject confirmed they were the same length,  one rod was 

moved so the ends no longer corresponded. At th a t  p o in t ,  

the subject  was asked I f  the rods were the same le ng th .  I f  

he answered "yes", he was questioned as to how he knew t h a t .

I f  he answered "no", i t  was determined he was unable to
82

conserve length.

Task 3: Conservation of Area

Two Id en t ic a l  pieces of green construction paper were 

placed side by side in  f ro n t  of the subject.  Ten ye l low  

blocks o f  wood of  iden t ica l  size and shape were presented 

to the subject .  Once he confirmed th a t  the two pieces of  

construction paper were the same size  and th a t  the ten blocks 

o f  wood were the same size and shape, the in te rv ie w e r  pro

ceeded to place f iv e  blocks side by side on one piece of

81
Op. c i t . ,  Jepsen, "Comparison of Conservation 

Performance of Normal and I n s t i t u t i o n a l i z e d  Emotionally  
Disturbed Chi ldren",  p. 29.

® ^ I b id . ,  p. 29-30 .
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construction paper and f i v e  blocks scattered at random on the 

other piece o f  construct ion paper. The subject was asked i f  

the same amount of paper was showing on each piece of  con

struct ion  paper. I f  he answered "yes", he was questioned 

as to how he knew t h a t .  I f  he answered "no", i t  was determined 

he was unable to conserve area. I f  the subject  counted the  

blocks when questioned,  he was probably conserving number 

instead of  area .  To compensate, another block was placed on 

the sheet with the blocks side by side and one was stacked on 

top of  one block on the sheet w i th  the scattered blocks. The 

question was repeated.  The subject s ta t ing  more area was

showing on the sheet with the stacked blocks was able to 

83conserve area.

Task 4: Conservation o f  Volume

Two large id e n t ic a l  te s t  tubes were presented to the  

subject .  I t  was c a l le d  to his a t te n t io n  th a t  each tube 

supposedly contained equal amounts o f  water. He was given 

a medicine dropper and encouraged to make any adjustments 

in the water level  o f  each te s t  tube in order to s a t is fy  

himself  th a t  the water leve ls  were the same.

Once he was s a t i s f i e d ,  the in terv iewer  presented two 

metal cy l inders  noting they were the same s ize .  The cy l inders

® ^ I b id . ,  p. 30 -31 .
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were given to the subject In s truc t in g  him to  hold one in each 

hand and t e l l  how the cylinders were d i f f e r e n t .  The correct  

answer is weight. The in terv iew er  then stated that  one 

cyl inder  would be placed in each tube, both o f  which would 

sink to the bottom. The subjects were questioned as to what 

would happen to the two water levels  when the cylinders were 

submerged in to  the tubes. The question was stated as fo l lows:  

“Wil l  the heavier cy l in de r  ra ise  the water leve l  more? Wil l

the l i g h t e r  cy l inder  ra ise the water level more? Or w i l l  both

cylinders ra ise  the water le v e l  the same?"

Then the subject  was asked to explain why he believed  

as he did. Following his explanat ion,  the subject was instructed  

to lower the l i g h t e r  cy l inder  into a tube, then the heavier  

cy l inder  and observe the water l e v e l .  I f  a t  th is  po in t  the 

subject  predicted in c o r r e c t ly  (or correc t ly  with the wrong 

e xp lana t ion ) ,  he was asked what he thought caused the water

levels  to remain the same.

This p a r t i c u la r  task was scored according to a leve ls  

system whereby the leve l  a t ta ined was determined by a s a t i s 

fac tory  performance according to a predetermined c r i t e r i a  

c h a ra c te r is t ic  o f  each successive le v e l .  The scoring system 

is  as fol lows:

Level I l - A : The subject  made an incorrect  pred ic t ion  or

predicted c o r re c t ly  but gave the incorrect  reason; or could
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not expla in  the resu l ts  when he had performed the experiment, 

Level I I - B : The subject made an In co rre c t  predict ion or

predicted c o r r e c t ly  but gave the incorrec t  reason (as in 

I I - A ) ;  however, when he saw the experiment performed, he 

rea l ized  the correct  explanation.

Level I I I - A : The subject predicted c o r re c t ly  and provided 

a c o rrec t  response.®^

Task 5: Separation of Variables

The bending rods experiment was used fo r  th is  task.

A “T" shaped apparatus with the horizontal portion divided  

lengthwise and maintained with clamps allowed the six rods 

to be adjusted to various lengths.
—  STEEL ------

 BRASS ■

^ALUMINUM-1

n

EFFECTIVE 
f LENGTH

FRONT VIEW TOP VIEW

84 Op. c i t . ,  Renner, Interviewing Protocols for  Tasks 
To Determine Levels of  Thought, p. 3 -4 .
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The In terv iew er  placed the apparatus in f r o n t  o f  the 

subject and demonstrated how i t  worked. He was instructed  

how to loosen the clamps to adjust the rods to the length 

desired generating an explanation of the term " e f fe c t iv e  

length" which is  v i t a l  to th is  experiment. B a s ic a l ly ,  i t  

was demonstrated th a t  the e f fe c t i v e  length o f  a rod was from 

the clamp section to the hook at the end o f  each rod. The 

portion o f  the rod behind the clamped section was disregarded.

The examiner in v i te d  the subject to s tate  the ways 

the rods were d i f f e r e n t .  I f  necessary, the examiner provided 

assistance to the subject .  The subject  should have noted 

th a t  the rods d i f f e r e d  in size (d iam eter ) ,  leng th ,  and type 

of mater ia l (one p a i r  o f  rods is aluminum, one p a i r  brass,  

and another s t e e l ) .

The examiner explained to the subject tha t  these 

dif ferences  were c a l le d  var iab les .  I t  was important tha t  

the subject  be able  to name the three v a r ia b le s .  At th is  

point ,  weights ranging from 20 grams to 100 grams were i n t r o 

duced as a fourth v a r ia b le .  The examiner demonstrated how 

the weights could bend the rods.

The subject was instructed to perform a series  o f  

experiments showing how each one of the four  var iab les  

affected  the way the rods bent. I d e a l l y ,  the subject  would 

design and control the experiment whereby the three variables
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were held constant and one manipulated. This experiment

would be performed for  each of the fo u r  var iab les  proving

the e f f e c t  o f  the manipulated v ar iab les  on the rod.
»

I f  necessary, the examiner asked some standardized 

questions to encourage the subject  to perform as many of 

the four  experiments as possib le . Throughout the task, the 

fo l low ing  questions were asked a f t e r  each experiment: "What

are you showing with that  experiment? What va r iab le  Is your  

experiment dealing with? How does your experiment show what 

v a r ia b le  you are testing?"

The scoring system f o r  th is  task was as fo l lows:

Level I I - A : The subject  cannot exp la in  log ica l  m u l t i p l i c a t io n .

Level I I - B : The subject cannot exp la in  log ica l  m u l t i p l i c a t io n ,

however, he has an I n t u i t i v e  fe e l in g  th a t  long and thin  

balances short  and heavy.

Level I I I - A : The subject performs at le a s t  one experiment

tha t  proves the e f f e c t  of one o f  the v a r ia b le s .

Level I I I - B : The subject  solves the e n t i r e  problem.

Task 6: Equi l ibr ium in the Balance

An apparatus supporting a balance bar was presented to  

the sub jec t .  The examiner demonstrated th a t  the bar was resid ing  

In a balanced posit ion emphasizing I t  was balanced at  the center .

® ®Ib1d ., p. 5 -  6.
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while point ing out th a t  there are 17 evenly-spaced hooks on 

each side of  the balance point on which to hang weights.

SIDE VIEW (ENLARGED)FRONT VIEW

The examiner explained the experiment Involved a series  

of balance tasks.  The procedure required the examiner to 

place a weight on one side o f  the bar while holding the bar 

In a balanced p o s i t io n .  Then he gave a weight or weights 

to the subject and asked him to place the weight on the other  

side In order to balance the bar. The subject was to ld  he 

may hang weights on d i f f e r e n t  hooks, or hook the weights 

together and suspend them from the same hook.

The fo l low ing  is  a descript ion of the f iv e  balance tasks 

employed:

1) The examiner placed a 100 gram weight on the s ix th  hook 

counting from the ce n te r ,  then gave a 100 gram weight to the 

subject and asked him to place the weight on the proper hook 

In order to balance the bar . The subject was asked to expla in
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his choice before the examiner released the bar .

2) The examiner placed a 100 gram weight on the sixth hook 

counting from the center ,  gave two 50 gram weights to the 

subject and asked him to place the weights in order to balance 

the bar. The subject was asked to explain his choice before 

the examiner released the bar.

3} The examiner placed a 100 gram weight on the s ix th  hook

counting from the center ,  and gave a 50 gram weight to the

subject and asked him to place the weight on the proper hook 

in order to balance the bar . The subject  was asked to expla in  

his choice before the examiner released the bar.

4) The examiner placed a 150 gram weight on the th i rd  hook

counting from the center ,  and gave a 50 gram weight to the

subject and asked him to place the weight on the proper hook 

in order to balance the bar. The subject  was asked to expla in  

his choice before the examiner released the bar.

5) The examiner placed a 70 gram weight on the tenth hook, 

and gave a 100 gram weight to the subject and asked him to 

place the weight on the proper hook on order to balance the 

bar. The subject was asked to explain his choice before the 

examiner released the bar.

The scoring system for  th is  task was as follows:

Level I I - A : The subject was not successful with anything

beyond experiment #2.
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Level I I - B : The subject was successful with the two-to-one

r a t io  of experiment #3. A lso, the subject 's  explanation must 

incorporate the r a t i o  concept.

Level I I I - A : The subject  was successful balancing the bar

in experiment #4. The explanation includes the r a t i o  concept. 

Level I I I - B : The subject  successful ly  balances the bar in
86experiment #5. The explanation includes the r a t i o  concept.

Task 7: Combinations of Colorless Chemical Liquids

The examiner placed a rack o f  small tes t  tubes before 

the subject  along with f i v e  b o t t le s  labeled "1" ,  “2", "3“ ,

"4" ,  and "g“ . B o t t le  #1 contained d i lu ted  s u l fu r ic  ac id ,  

b o t t l e  #2 d i s t i l l e d  water, b o t t le  #3 hydrogen perioxide (1 .5%),  

b o t t l e  #4 sodium t h io s u l fa te  (0 .16M),  and bo t t le  "g" contained 

potassium iodide (0 .14M).

The examiner ca l led the sub jec t 's  a t ten t ion  to two 

t e s t  tubes expla in ing tha t  the c le a r  l iq u id  in each tube 

could have come from any one of the bo tt les  ( 1 ,  2, 3, 4) or  

any combination o f  two, t h r e e ,  or  a l l  four .  At th is  point  

b o t t l e  "g" was introduced. I t  was explained that  each of  

the f iv e  bo tt les  contained a d i f f e r e n t  l i q u i d .  Some l iq u id  

from b o t t le  "g" was added to both o f  the te s t  tubes resu lt ing  

in  a yellow color change f o r  the tube already containing a

® ® Ib id . ,  p . 7 -  9 .
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mixture of  (1 )  and (3 )  and no change fo r  the tube with ( 2 ) .

The subject  was asked to conduct a ser ies  o f  exper i 

ments aimed a t  reproducing the yellow co lor  change in as 

many d i f f e r e n t  ways as possible. They were asked to name 

the l iq u id s  as they were used to insure an accurate record 

of the q u a l i t y  and quantity  of combinations used.

Piaget  and Inhelder provide the fo l low ing explanation  

fo r  the chemistry in th is  task:

. . . .h y d ro g e n  peroxide oxid izes potassium iodide in 
the acid  medium. This mixture (1 and 3 and g) w i l l  
y ie ld  a yellow color.  The water (2 )  is  n e u t r a l ,  so 
th a t  adding i t  w i l l  not change the c o lo r ,  whereas 
the th iosulphate  (4) w i l l  bleach the mixture (1 and 
3 and g ) . 8 7

Scoring fo r  th is  task was as fo l low s:

Level I I - A : The subject attempted combinations of  a single

l iq u id  with "g" or a l l  four with “g" , without te s t ing  any 

other combinations. Any hypothesis was c la s s i f ie d  as 

q u a n t i ta t iv e  and any color change was a t t r ib u te d  to a single  

l iq u id  ra th er  than a combination.

Level I I - B : The subject was character ized by the same basic

reac t ions ,  with  the addit ion o f  some n x n combinations with 

" g " ,  or n x n X n combinations with " g " .  The sub jec t 's  system 

was empir ical and the color a t t r ib u te d  to one l i q u i d .

B^Barbel Inhe lder  and Jean P ia ge t ,  The Growth of  Logical  
Thinking, Basic Books, New York, 1958, chapter 7. As c i ted  by 
Renner on page 10 in the manual " In terv iew ing Protocols for  
Tasks to Determine Levels of Thought."

-46-



Level I I I - A ; The su b jec t 's  performance was character ized  

by the appearance o f  a systematic method in the  use of  n x n 

combinations and an understanding th a t  color was a product 

of  a combination of l iq u id s  ra ther  than a s in g le  l i q u i d .  The 

subject  continued to te s t  other combinations in  order to compute 

the combinatorial system.

Level I I I - B ; The d i f fe re n c e  between th is  le v e l  and the pre

ceding level  is only one of  degree. The experiment is 

organized in a more systematic fashion. Thus, the subject
p O

understands the task and solves i t  much f a s t e r .

Procedure

The complete t e s t  ba t te ry  was administered in d iv id u a l ly  

to each subject.  A l l  t e s t  items were placed on a tab le  in

view of  the subject as he entered the te s t  room. A f te r  com

p le t in g  a short in formation form, the examiner made the 

fo l lowing statement:

"As I  mentioned to you e a r l i e r ,  th is  is simply my 
personal research p ro jec t .  I t  is  not a t e s t .  Your 
performance here w i l l  not a f f e c t  your grades in any 
way. Do not be concerned whether your answers are 
r ig h t  or  wrong. I am more in teres ted  in how a person 
your age approaches cer ta in  tasks. Some tasks you 
w i l l  f ind  more d i f f i c u l t  than others ,  but please do 
the best you can. I  might add there are no " t r ic k "
questions. I f  you don't  mind, I would l i k e  to
record th is  session in order to have an accurate

88 Op. c i t . ,  Renner, Interviewing Protocols fo r  Tasks 
to Determine Levels o f  Thought, p. 10 - 12.
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record of  our conversation. Do you have any
questions? L e t 's  begin."

A scoring system was devised whereby a possible 2 points 

was awarded fo r  the successful completion and s a t is fa c to r y  

explanation o f  each o f  the f i r s t  three conservation tasks 

(weight ,  length ,  and a r e a ) .  Points fo r  the remaining tasks 

were accumulated according to the s pec i f ic  leve l  reached for  

each task and scored in d iv id u a l ly  fo r  each o f  the four remaining 

tasks (Conservation o f  Volume, Separation of V a r ia b le s ,  Equil ibrium  

in  Balance, and Combinations o f  Colorless Chemical Liquids) at  

the fo l lowing ra te :

1) Level I I - A  = 1 point
2) Level I I - B  = 1 point
3) Level I I I - A  = 1 point
4) Level I I I - B  = 1 point

As a r e s u l t ,  each subject could receive a maximum score o f  21 

points fo r  a per fec t  performance on the complete t e s t  b a t te ry .

(See Graph 10, page 79) .

Hypotheses

This study invest igated  the fo l lowing hypotheses, stated  

in the nul l  form using a t - t e s t  and se t t ing  the alpha level  

at .05:

Hypothesis 1 : Based on the sample populations i n 

vest igated in th is  study, there is no s ig n i f i c a n t  d i f fe rence  

between the levels  of  formal thought a c q u is i t io n  f o r  normal

- 4 8 -



adolescents and I n s t i t u t io n a l i z e d  emotional ly  disturbed  

adolescents.

Hypothesis 2 : Based on the sample populations i n 

vestigated in th is  study, there is no s ig n i f i c a n t  d i f fe rence  

between the le v e ls  o f  formal thought a c q u is i t io n  fo r  normal 

males and i n s t i t u t i o n a l i z e d  emotional ly-d isturbed males.

Hypothesis 3 : Based on the sample populations in 

vestigated in th is  study, there is no s i g n i f i c a n t  d i f fe rence  

between the le v e ls  o f  formal thought a c q u is i t io n  fo r  normal 

females and in s t i t u t i o n a l i z e d  emotional ly -d isturbed females.

Hypothesis 4 : Based on the sample populations in 

vestigated in th is  study, there is no s ig n i f i c a n t  d i f fe rence  

between the le v e ls  o f  formal thought a c q u is i t io n  fo r  i n s t i t u 

t io n a l ize d  emotional ly -d isturbed males and in s t i t u t io n a l i z e d  

emotional ly -d is turbed females.

Hypothesis 5 : Based on the sample populations i n 

vestigated in th is  study, there is no s i g n i f i c a n t  d i f fe rence  

between the le v e ls  o f  formal thought a c q u is i t io n  fo r  normal 

males and normal females.
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CHAPTER V 

RESULTS

The data obtained was s t a t i s t i c a l l y  analyzed through 

the use of a t - t e s t  in  order to compare the mean leve ls  of  

t e s t  b a t te ry  performance of normal and emotional ly disturbed 

adolescents. The resu l ts  of the analysis were as fol lows:

Hypothesis 1 states tha t  based on the sample popula

tions invest igated in th is  study, there is no s ig n i f ic a n t  

di f fe rence  between the levels  of  formal thought acquis i t ion  

fo r  normal adolescents and i n s t i t u t io n a l i z e d  emotionally  

disturbed adolescents. In view of  the resu l ts  shown in 

Table 1, page 72, Hypothesis 1 is  re jec ted .

Hypothesis 2 sta tes tha t  based on the sample popula

t ions invest igated in th is  study, there is no s ig n i f ic a n t  

d i f fe rence  between the levels  of formal thought acquis i t ion  

fo r  normal males and in s t i t u t io n a l i z e d  emotional ly disturbed 

males. At the .05 le v e l  o f  confidence, a t - t e s t  score of 

1.012 indicates no s t a t i s t i c a l l y  s ig n i f ic a n t  d i f fe rence  between 

the levels  of  performance of normal and i n s t i t u t io n a l i z e d  

emotional ly disturbed adolescent males. In view of the
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resu l ts  shown in Table 2, page 72, Hypothesis 2 is not re je c te d .

Hypothesis 3 states that  based on the sample population  

in th is  in v e s t ig a t io n ,  there is no s ig n i f i c a n t  d i f fe rence  

between the le v e ls  o f  formal thought acqu is i t ion  fo r  normal 

females and i n s t i t u t i o n a l i z e d  emotionally disturbed females.

At the .05 le v e l  of confidence, a t - t e s t  score o f  1.47 i n d i 

cates no s t a t i s t i c a l l y  s ig n i f ic a n t  d i f fe re n c e  between the 

leve ls  of performance of normal and i n s t i t u t i o n a l i z e d  

emotional ly disturbed female adolescents. In view of the results  

shown in Table 3, page 73, Hypothesis 3 is not re je c te d .

Hypothesis 4 states that  based on the sample populations  

invest igated in  th is  study, there is no s ig n i f ic a n t  d i f fe rence  

between the le v e ls  o f  formal thought a cqu is i t ion  fo r  i n s t i t u 

t io n a l ize d  emotional ly  disturbed males and i n s t i t u t i o n a l i z e d  

emotional ly disturbed females. At the .05 leve l  of confidence, 

a t - t e s t  score of 1.487 indicates no s t a t i s t i c a l l y  s ig n i f ic a n t  

di f ference  between the levels  of performance of in s t i t u t io n a l i z e d  

emotional ly disturbed male and female adolescents. In view 

of the resu lts  shown in Table 4, page 73, Hypothesis 4 is 

not re jected .

Hypothesis 5 states that based on the sample populations 

invest igated in  th is  study, there is  no s ig n i f ic a n t  d i f fe rence  

between the le v e ls  o f  formal thought acqu is i t ion  fo r  normal 

males and normal females. At the .05 leve l  o f  confidence, a
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t - t e s t  score of .0653 indicates no s t a t i s t i c a l l y  s ig n i f ic a n t  

di f fe rence  between the leve ls  of  performance of normal 

adolescents. In view of the resu lts  shown in Table 5,  

page 74, Hypothesis 5 is not re jected .
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CHAPTER VI 

DISCUSSION AND CONCLUSION

The re s u l ts  o f  th is  study supported the major hypothesis 

tha t  there is  a s t a t i s t i c a l l y  s ig n i f ic a n t  d i f fe rence  between 

the le v e ls  o f  formal thought acquis i t ion  f o r  normal adoles

cents and i n s t i t u t i o n a l i z e d  emotionally disturbed adolescents.  

This d i f fe r e n c e  was found when the groups were combined as 

noted in Table 1. However, other between- and with in-group  

comparisons f a i l e d  to support the remaining hypotheses. This 

i n a b i l i t y  to produce s t a t i s t i c a l  s ign i f ic a nc e  could probably 

be a t t r ib u te d  to the decreased sample s iz e .  However, the 

major f ind ing  o f  th is  study appears to augment previous 

research contending th a t  emotional ly disturbed subjects  

function a t  a lower level  of  cognit ive development when
O Q

compared to normals o f  the same chronological age range,  

while s im i la r  assumptions about more s p e c i f ic  comparisons 

appear to be a f fe c te d  by a smaller  sample s iz e .

89Op. c i t . ,  Jepsen, "Comparison of Conservation 
Performance o f  Normal and In s t i t u t io n a l i z e d  Emotionally  
Disturbed C h i ld ren ."
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Although previous research findings have presented 

contradictory  resu lts  when r e la t in g  Piagetian theory to the 

area of emotional disturbances, i t  is  reasonable to assume 

th a t  a disturbance in the a f fe c t i v e  realm subsequently causes 

a disturbance in the cogn i t ive  realm. However, the degree 

of  c o r re la t io n  between the two areas is unknown a t  th is  t ime,  

only that  such a re la t io n s h ip  e x is ts .

A comparison between the normal and i n s t i t u t i o n a l i z e d  

emotional ly disturbed groups revealed r e la t iv e  congruence 

with regard to in d iv idua l  task performance through the f i r s t  

four conservation tasks (weight ,  length,  area, and volume). 

However, the two groups* performance was notably d i f f e r e n t  

f o r  the three formal operat ional  tasks used to complete the 

te s t  ba t te ry .  A trend developed suggesting the d i f ferences  

found between the normal and emotional ly disturbed groups 

was inf luenced most by performance on the three formal tasks.  

I t  appeared the normals obtained markedly be t te r  scores on 

these p a r t ic u la r  tasks in d ic a t in g  the d is t in c t  p o s s ib i l i t y  

of a trend th a t  would e s tab l is h  even greater s t a t i s t i c a l  

d i f fe rence  between the two groups i f  the primary focus of  

analysis was l im i te d  to the three formal operational measures.

In an attempt to substant ia te  that s u p e r f ic ia l  trend 

a n a ly s is ,  add i t iona l  s t a t i s t i c a l  assessment was performed 

with  the fo l lowing r e s u l ts ;  A general comparison of normal
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and emotionally disturbed subjects ' performance on the three  

formal measures y ie lded a t -score  s ig n i f ic a n t  a t  the .01 

l e v e l ,  representing a notable increase in the level of s ig n i 

f icance when compared to the to ta l  t e s t  battery performance 

fo r  the same two groups (see Table 1 ) .  Also, a s t a t i s t i c a l  

di f fe rence  a t  the .05 leve l  was found between the performances 

of the normal males and emotional ly disturbed males on the 

formal tasks as opposed to no d i f fe re n c e  fo r  the same comparison 

fo r  the t o t a l  t e s t  ba t te ry  (see Table 2 ) .  However, a s im i la r  

comparison between normal and emotional ly  disturbed females 

f a i l e d  to y ie ld  a s t a t i s t i c a l  d i f fe r e n c e .  In view of these 

f in d ings ,  i t  can be general ly  assumed the formal tasks e l i c i t e d  

greater  d i f ferences  between the groups.

As hypothesized, no s ig n i f i c a n t  di f ferences in performance 

fo r  within-group comparisons were seen. The leve ls  of  formal 

thought ac qu is i t ion  for  male adolescents in both the normal 

and in s t i t u t i o n a l i z e d  emotional ly disturbed group did not 

d i f f e r  s i g n i f i c a n t l y  from tha t  of  the female adolescents in 

t h e i r  corresponding group. In essence, the acquis i t ion level  

fo r  formal thought processes f o r  normal male adolescents did 

not d i f f e r  s i g n i f i c a n t l y  from t h a t  of normal female adolescents,  

and the acqu is i t ion  level fo r  formal thought processes for  

i n s t i t u t io n a l i z e d  emotionally disturbed male adolescents did 

not d i f f e r  s ig n i f i c a n t l y  from th a t  of in s t i t u t io n a l i z e d
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emotional ly  disturbed females.

Likewise, i t  was found tha t  between-group comparisons did 

not reveal s ig n i f ic a n t  d i f ferences fo r  any cross-matched pairs.

In genera l ,  normal male adolescents and normal female adolescents 

did not d i f f e r  s ig n i f i c a n t ly  from e i th e r  in s t i t u t i o n a l i z e d  

emotional ly -d isturbed males or In s t i t u t i o n a l i z e d  emotionally-  

disturbed females when compared c a te g o r ic a l ly  in th is  way. This
90analysis does not support s ig n i f i c a n t  d i f fe rences  found by Jepsen

on id e n t ic a l  crossed-group comparisons. However, i t  is again f e l t

these no n -s ig n i f ic a n t  comparisons can be a t t r ib u te d  to the decreased

sample s i z e ,  thus l i m i t in g  the degrees of  freedom and requir ing

a higher t -score  f o r  s ig n i f ic a n c e ,  as opposed to the t o ta l  group

assessment which doubled the sample s iz e .

Sex d i f fe rence  as a var iab le  does not appear to re la te

s i g n i f i c a n t l y  to the acquis i t ion  of formal operat ional  thought

processes (see Table 6, page 7 4 ) .  These findings concur with
91the previous research conducted by Jepsen , but contrast  with 

other studies^^ which have determined s ig n i f ic a n t  di f ferences  

in performance on various Piagetian tasks to be c o r re la te d  with 

sex d i f fe re n c e s .

^ ° I b i d .

Ib i d .

92Op. c i t . ,  Keating and Schaefer, " A b i l i t y  and Sex 
Differences in the Acquis it ion of Formal Operations", p. 531-532.
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standardized t e s t  administrat ion allows fo r  the 

accumulation of behavioral data through observation which 

In a c l i n i c a l  s e t t ing  plays an essential pa r t  In the f in a l  

eva lu a t io n .  Though not d i r e c t l y  incorporated In the design 

of  th is  study, notable behavioral d i f fe rences  between the two 

groups is  an Important consideration tha t  should not be 

excluded. These observations are,  o f  course*general and 

c h a r a c t e r is t ic  of the groups and were not typ ica l  o f  each 

In d iv id ua l  w ith in  the groups.

In d iv id ua l  ego strengths and general persona l i ty  

in te g ra t io n  can be assessed by response to stress usual ly  

e l i c i t e d  during te s t  s i tu a t io n s .  Although not substantiated  

s t a t i s t i c a l l y  a t  th is  t ime, behavioral d i f ferences between 

the normal and in s t i t u t io n a l i z e d  emotional ly -dis turbed  

adolescents were observed during the administrat ion of  the 

t e s t  b a t te ry .

The normal adolescents as a group manifested In frequent  

signs of external a n x ie ty .  Controlled anx ie ty  was evidenced 

when areas o f  d i f f i c u l t y  were encountered during te s t i n g ,  

which would be a le g i t im a te  expectat ion. Conversely, the 

adolescents composing the emotionally disturbed group 

evidenced anxiety  th a t  usually  remained present throughout 

higher le v e ls  o f  te s t in g .  This prolonged anxiety  undoubtedly 

Impaired t h e i r  a b i l i t y  to attend to the Immediate s t im u l i  of
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the t e s t  s i tu a t io n  thus impeding from te s t  performance.

Psychological ly ,  i t  is  known th a t  anxiety is  one of

the major pathological signs c h a ra c te r is t ic  of a wide range

of emotional d i f f i c u l t i e s .  An in d iv id u a l 's  a b i l i t y  to cope

with anx ie ty  is an important in d ic a to r  as to the strength

93of his psychological organizat ion .

Anxiety as re la ted  to stress s i tuat ions  was the most 

general d i f fe rence  observed between the two groups; however, 

there are others. I t  was noted that  the emotionally disturbed  

group had a lower level of  f r u s t r a t io n  tolerance than did the 

normal group. As a r e s u l t ,  t h e i r  motivational ^evel was lower 

as w e l l .  Impulsive behavior was commonly seen in the emotion

a l l y  disturbed group while a more methodical contro l led  

behavior character ized the normal group.

There were pronounced c l i n i c a l  d i f ferences in s e l f -  

concept formation between the two groups. As a group the 

normal adolescents both v e rb a l ly  and non-verbally  appeared 

more confident  and secure in t h e i r  performance. T y p ic a l ly ,  

the emotional ly  disturbed group seemed surprised when a task 

was completed successful ly .  This was not the case for  the 

normal group.

^^Farber, I .  and Spence, K . , "Complex Learning and 
Conditioning as a Function of  Anxiety",  Journal of Experi
mental Psychology. 1953, No. 45, p. 123.
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Depressed sta tes  were observed In some of the emotion

a l l y  disturbed adolescents, re s u l t in g  In slow and In d i f f e r e n t  

responses. There was a marked I n a b i l i t y  to assimila te  

In formation and structure  responses based on tha t  In formation.

I t  would seem logica l  to assume th a t  pathological  

c h a ra c te r is t ic s  are Interdependent, each contr ibut ing  to the 

o v e ra l l  dynamics o f  the emotional s t ru c tu re .  Again, I t  Is 

necessary to remember that the preceding statements are based 

on c l i n i c a l  observations and have not been confirmed through 

s t a t i s t i c a l  ana ly s is .  Also, these observations are general 

and assumed to be c h a ra c te r is t ic  of  the two groups and not 

the s p e c i f ic  in d iv idua ls  w i th in  the groups.

The resu l ts  of th is study support the hypothesis that  

a disturbance In the a f fe c t iv e  realm w i l l  be p o s i t iv e ly  

corre la ted  with a disturbance In the cogn it ive  area of  the 

developmental process. Thus, P iage t 's  statement tha t  a f fe c t iv e  

development and cognit ive development are both p a r a l le l  and 

interdependent is supported.9*

Since P ia g e t 's  theory proposes th a t  the same levels  of  

organizat ion apply to both the a f f e c t i v e  schema and the 

cognit ive  schema a t  each stage of development. I t  would

94Op. c i t . ,  P iaget , P lay, Dreams and Im ita t ion  In
C h i ld h o o d . ,  p. 23.
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appear tha t  developmental delays In the a f f e c t i v e  structure  

would Impose s im i la r  l i m i ta t io n s  on the cogn i t ive  s truc ture  

and vice versa. This contamination process appears c i r c u la r  

in nature because th is  Interdependence between structures Is 

s e l f -p e rp e tu a t in g .

In  add i t ion ,  th is  Interdependent disturbance between 

the a f fe c t i v e  and cogn i t ive  structures impairs r e a l i t y  

te s t ing  In tha t  cogn it ive  processes essent ia l  to the assimi

la t io n  and in teg ra t io n  o f  our environmental experiences are 

deemed inoperable . The emotional ly disturbed adolescent  

has d i f f i c u l t y  organizing external s t imuli  in to  workable 

structures v i t a l  to the development o f  coping mechanisms 

necessary to psychological adjustment. In order f o r  these 

coping mechanisms to develop i t  becomes necessary to e n l i s t  

cognit ive  structures capable of  allowing the adolescent to 

accurate ly  evaluate his environment and thus enhance his 

concept of  r e a l i t y .
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CHAPTER V I I  

SUMMARY AND RECOMMENDATIONS

The purpose of th is  study was to determine whether 

or not the development of  the formal operat ional  thought 

processes of in s t i tu t io n a l i z e d  emotional ly -d is turbed  

adolescents would be s ig n i f ic a n t ly  impaired as compared 

to normal adolescents of the same chronological age with 

no h is to ry  of emotional problems. Also, the in f luence of  

sex d i f ference  upon the development o f  formal operational  

thought was invest igated .  The Piagetian concepts o f  cogni

t i v e  development provided the th e o re t ic a l  basis fo r  th is  

study. According to Piaget, a f f e c t i v e  development is viewed 

as a pa r t  of cognit ive development and thus both are governed 

by the laws of organization at each stage o f  development.

This in ve s t ig a t io n  extended Jepsen's research to a higher  

chronological age level in an attempt to support his f indings  

in d ic a t ing  that a disturbance in  the a f f e c t i v e  realm could be 

corre la ted  to a disturbance in the cogn it ive  realm of  i n t e l 

lec tua l  development.

An experimental group of 20 in s t i t u t i o n a l i z e d
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emotional ly  disturbed adolescents, 10 males and 10 females,  

and a control group of  20 normal adolescents, 10 males and 

10 females of  approximately 14 years o f  age were administered  

a t e s t  ba t te ry  composed of four conservation tasks (we ight ,  

leng th ,  area ,  volume) and three formal operational  tasks  

(Conservation o f  Volume, Separation of  Var iab les ,  Equi l ibr ium  

in Balance, and Combinations of  Colorless Chemical L iq u id s ) .

The fo l lowing resu l ts  were obtained:

I — A t - t e s t  comparing the composite scores o f  the

normal adolescents and in s t i t u t i o n a l i z e d  emotional ly-d isturbed  

adolescents indicated a s ig n i f ic a n t  s t a t i s t i c a l  d i f fe re n c e  

in the a cqu is i t ion  of  formal operat ional thought processes.

The i n s t i t u t i o n a l i z e d  emotional ly -d isturbed adolescents 

scored s ig n i f i c a n t l y  lower on the standardized te s t  b a t te ry .

I I - -  A t - t e s t  comparing the composite scores of  the

normal male adolescents and i n s t i t u t i o n a l i z e d  em otional ly -  

disturbed males indicated no s ig n i f i c a n t  s t a t i s t i c a l  d i f fe re n c e  

in the acqu is i t ion  o f  formal operat ional thought processes.

I l l - -  A t - t e s t  comparing the composite scores o f  normal 

female adolescents and in s t i t u t i o n a l i z e d  emotional ly-d isturbed  

females indicated no s ig n i f i c a n t  s t a t i s t i c a l  d i f fe rence  in 

the a c q u is i t io n  of formal operat ional thought processes.

I V - -  A t - t e s t  comparing the composite scores of  

i n s t i t u t i o n a l i z e d  em otional ly -d is turbed males and i n s t i t u t -
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lo n a l ize d  females ind ica tes  no s ig n i f ic a n t  s t a t i s t i c a l  

d i f fe re n c e  in the a c q u is i t io n  of  formal operat ional thought 

processes.

V - -  A te s t  comparing the composite scores o f  normal 

male adolescents and normal female adolescents indicated no 

s ig n i f i c a n t  s t a t i s t i c a l  d i f fe rence  in the ac qu is i t ion  of  

formal operat ional thought processes.

The re su l ts  o f  th is  study in d ic a te  that  i n s t i t u t i o n 

a l ize d  emotional ly -d is turbed adolescents as a group are  

funct ioning a t  a s i g n i f i c a n t l y  lower leve l  on a formal thought 

development continuum than are normal adolescents. Sex d i f 

ferences had no s ig n i f i c a n t  e f f e c t  on formal thought a cqu is i t ion  

performance. This in ve s t ig a t io n  supports the contention tha t  

a disturbance in the a f f e c t i v e  area o f  the developmental process 

corre la tes  with  a disturbance in the cognit ive  structures  as 

w e l l .

This study has impl icat ions fo r  future research 

p r im a r i ly  in  the areas of  education and c l in ic a l  diagnosis  

and psychotherapy. At th is  po in t ,  however, add i t io n a l  research 

is needed to c l a r i f y  c o n f l ic t in g  resu lts  from various studies 

concerning the re la t io n s h ip  o f  a f f e c t i v e  and cogn it ive  structures  

as they re la te d  to emotional disturbances and i n t e l l e c t u a l  

development w i th in  the Piagetian model.

From a c l i n i c a l  diagnostic o r ie n ta t io n ,  research
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attempting to compare the performance o f  p a t ien ts  with 

s p e c i f ic  emotional disorders ( i . e . ,  anxiety  neurosis,  

obsessive-compulsive neurosis ,  e t c . ) ,  on a standardized  

b a t te ry  of concrete operat ional  and formal operational  

tasks such as the one used in this  study would be b e n e f ic i a l .  

I f  s ig n i f i c a n t  d i f ferences  could be obtained, perhaps new 

diagnost ic  tools could be constructed incorporating certa in  

Piaget ian  tasks th a t  are considered appropria te .  Also, an 

increased knowledge as to the level of  cognit ive  functioning  

o f  the emotional ly -d isturbed ind iv idua l  and an understanding 

o f  i t s  a f f e c t i v e  c o r re la t io n  would undoubtedly r e f in e  the 

o v e ra l l  psychotherapeutic process from the formulation of  

the treatment plan completely through to the actual se lection  

and implementation o f  the appropriate  treatment modali ty.

Perhaps education is  the d is c ip l in e  tha t  could b e n e f i t  

even more from future  P iaget ian  research s p e c i f i c a l l y  with 

reference to the construction of an academic curriculum  

to meet the unique demands of educating the em ot ional ly -  

disturbed in d iv id u a l .  I f  fu tu re  research in  th is  area 

strengthens the hypothesis th a t  a concomitant re la t ionsh ip  

ex is ts  between a f f e c t i v e  and cogn it ive  s t ru c tu re s ,  then the 

education of the emotional ly  disturbed ind iv idua l  would be 

v i t a l  not only for  the purposes of academic advancement but
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also as an In teg ra l  t reatment modali ty with in  the t o t a l  

psychotherapeutic m i l ie u  of  an in s t i t u t i o n a l  s e t t in g .
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APPENDIX



I
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TABLE 1

T-TEST RESULTS BETWEEN NORMAL AND INSTITUTIONALIZED EMOTIONALLY DISTURBED CHILDREN

Group N X score Variance t-ratio
Level of 

Significance

Normal 20 15.05 9.20 1.769 p .05

Emotionally
Disturbed

20 13.5 6.15 df=38

TABLE 2

T-TEST RESULTS BETWEEN NORMAL MALES AND EMOTIONALLY DISTURBED MALES

Group N X score Variance t-ratIo
Level of 

Significance

Normal 10 15.5 11.17 1.012 .05

Emotionally
Disturbed

10 14.3 2.90 df=18



TABLE 3

T-TEST RESULTS BETWEEN NORMAL FEMALES AND EMOTIONALLY DISTURBED FEMALES

I

w
I

Group N X score Variance
Level of

t-ratio Significance

Normal 10 14.60 7.82 1.47 .05

Emotionally
Disturbed

10 12.70 8.68 df=18

TABLE 4

T-TEST RESULTS BETWEEN EMOTIONALLY DISTURBED MALES AND EMOTIONALLY DISTURBED FEMALES

Group N X score Variance
Level of 

t-ratio Significance

Males 10 1 4 . 3 0 2 . 9 0 1 . 4 8 7  .05

Females 10 1 2 . 7 0 8.68 df=18



TABLE 5

T-TEST RESULTS BETWEEN NORMAL MALES AND NORMAL FEMALES

I

I

Group N X score Variance t-ratio
Level of 

Significance

Maies 10 15.50 11.17 .0653 .05

Females 10 14.60 7.82 df=18

TABLE 6

T-TEST RESULTS BETWEEN MALES AND FEMALES •

Group N X score Variance t-ratio
Level of 

Significance

Maies 20 14.9 7.04 1.406 .05

Females 20 13.65 8.77 df=38



TABLE 7

DISTRIBUTION OF CUMULATIVE TEST BATTERY SCORES FOR NORMAL MALES

I
tn
I

S CA Weight 
J E

Length 
J E

Area 
J E

Volume 
IIA IIB I I IA

Rods
IIA IIB I I IA  I I IB

Balance 
IIA IIB I I IA II IB

Chemicals 
IIA IIB I I IA  I I IB

Total
Score

1 172 1 1 1 1 1 1 1 1 1 1 1 1 1 13

2 169 1 1 1 1 1 1 1 1 1 9

3 172 1 1 1 1 1 1 1 1 1 1 1 1 1 13

4 177 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

5 176 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

6 171 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

7 168 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 20

8 174 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

9 174 1 1 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 19

10 176 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 19

S = Subject

CA = Chronological Age (months)

J = Judgment

E = Explanation

X age = 172.9

X score - 15.50



TABLE 8

DISTRIBUTION OF CUMULATIVE TEST BATTERY SCORES FOR NORMAL FEMALES

S CA Weight 
J E

Length 
J E

Area 
J E

Volume 
IIA IIB I I IA

Rods 
I IA IIB I I IA

Balance 
I I IB IIA IIB I I IA  I I IB

Chemicals 
IIA IIB I I IA  I I IB

Total
Score

1 172 1 1 1 1 1 1 1 1 1 1 1 1 1 13

2 169 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

3 171 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14

4 168 1 1 1 1 1 1 1 1 1 9

5 170 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18

6 171 1 1 1 1 1 1 1 1 1 1 1 1 1 13

7 168 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 18

8 170 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

9 172 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 17

10 172 1 1 1 1 1 1 1 1 1 1 1 1 1 13

I

I

S = Subjects

CA = Chronological Age (months)

J = Judgment

E = Explanation

)T age = 170.3

r  score = 14.90



TABLE 9

DISTRIBUTION OF CUMULATIVE TEST BATTERY SCORES FOR EMOTIONALLY DISTURBED MALES

I

"Sj
I

S CA Weight 
J E

Length 
J E

Area 
J E

Vol urne 
IIA IIB I I IA

Rods
IIA IIB I I IA  I I IB

Balance 
IIA IIB I I IA  I I IB

Chemicals 
IIA IIB I I IA  I I IB

Total
Score

1 178 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

2 177 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

3 177 1 1 1 1 1 1 1 1 1 1 11

4 173 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

5 172 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

6 178 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15

7 172 1 1 1 1 1 1 1 1 1 1 1 1 13

8 176 1 1 1 1 1 1 1 1 1 1 1 1 13

9 178 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16

10 169 1 1 1 1 1 1 1 1 1 1 1 1 13

S = Subject J = Judgment X age = 175.0

CA = Chronological Age (months) E = Explanation X score = 14.30



I

CD
I

TABLE 10

DISTRIBUTION OF CUMULATIVE TEST BATTERY SCORES FOR EMOTIONALLY DISTURBED FEMALES

s CA Weight 
J E

Length 
J E

Area 
J E

Volume 
IIA IIB I I IA

Rods
IIA IIB I I IA I I IB

Balance 
IIA IIB I I IA  II IB

Chemicals Total 
IIA IIB I I IA I I IB Score

1 172 1 1 1 1 1 1 1 1 1 1 1 11

2 177 1 1 1 1 1 1 1 1 1 9

3 174 1 1 1 1 1 1 1 1 1 1 1 1 1 13

4 168 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1 19

5 173 1 1 1 1 1 1 1 1 1 1 1 1 1 13

6 172 1 1 1 1 1 1 1 1 1 1 1 11

7 177 1 1 1 1 1 1 1 1 1 1 10

8 179 1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 16

9 178 1 1 1 1 1 1 1 1 1 1 1 1 1 13

10 175 1 1 1 1 1 1 1 1 1 1 1 1 12

S = Subject

CA = Chronological Age (months)

J = Judgment

E = Explanation

X age = 174.5

X score = 12.70



TABLE 11

INDIVIDUAL TEST BATTERY SCORE SHEET *

NAME: JOHN DOE 

DATE OF BIRTH: 5-31-61 

AGE: 14-10 

TESTING DATE: 3-20-76

SEX: Male 

GROUP : Control

COMPOSITE SCORE: 18

TASK JUDGMENT 

Weight 1 

Length 1 

Area 1

EXPLANATION

1

1

1

IIA IIB II IA IIIB

Volume 1 1 1 XX

Rods 1 1 1 1

Balance 1 

Chemicals 1

1

1

1

Sample Score Sheet
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GRAPH 1

COMPOSITE TEST BATTERY PROFILE FOR NORMAL VS. EMOTIONALLY DISTURBED ADOLESCENTS
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GRAPH 2

COMPOSITE TEST BATTERY PROFILE FOR NORMAL MALES VS. EMOTIONALLY DISTURBED MALES
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GRAPH 3

COMPOSITE TEST BATTERY PROFILE FOR NORMAL FEMALES VS. EMOTIONALLY DISTURBED FEMALES
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GRAPH 4

COMPOSITE TEST BATTERY PROFILE FOR EMOTIONALLY DISTURBED MALES VS. EMOTIONALLY DISTURBED FEMALES
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GRAPH 5

COMPOSITE TEST BATTERY PROFILE FOR NORMAL MALES VS. NORMAL FEMALES
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