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PREFACE 

Human behaviour i s usual ly charac te r i zed 

as being highly or ig ina l , adaptive, and var iable . This 

fact cannot be denied, and is usually accentuated by 

s tudies in Comparative Psychology. The human can unde­

r take a great var ie ty of behavioural and cognitive ac­

t i v i t i e s when compared with infra-human species . 

Notwithstanding t h i s outstanding feature 

of Homo Sapiens, i t s t i l l remains t rue that in cer ta in 

s i t ua t i ons , and under cer ta in conditions, Ifen's behav­

ioural and thought processes are marked by stereotypy. 

This charac te r i s t i c of behaviour has been label led pe­

rsevera t ion , habi tuat ion, and r i g id i f i c a t i on . The inv­

es t iga t ion reported in t h i s paper i s oriented toward 

an understanding of t h i s par t icular behavioural pheno­

menon. 



HISTORICIL INTRODUCTION 

Por the past decade or so, the attention 

of theoretical and experimental psychologists has 

been focussed on the problem of habituation or perse­

veration of behaviour and thought in problem solving 

situations. This upsurge of interest stems primarily 

from a comprehensive monograph published by Dr. A. S. 

Luchins (1942) on the phenomenon of Einstellung, def­

ined as "the set which immediately predisposes an or­

ganism to one type of motor or conscious act" (Warren, 

1934, cited by Luchins, 194£). In his monograph, Luc­

hins set forth experimental evidence that this special 

kind of mental set can and does play an important 

role in an individual's problem solving behaviour. 

The problem essentially is this: Why do 

individuals blindly repeat a particular response when 

the objective situation demands a shift to a more ad­

equate response? In other words, why do habits persi­

st in situations in which they are no longer adaptive? 

Dr. Luchins»s work stems from some unpubl-



ished experiments undertaken by Zener and Duncker b e t ­

ween 1925 and 1930 at the Berl in I n s t i t u t e (I.Iaier,1936, 

c i t ed by Luchins, 1942; Wertheimer, 1945). E s s e n t i a l l y , 

sub jec t s were habi tua ted to solve c e r t a i n types of pr­

oblems in t he same way. Then, when a t e s t problem was 

given, Zener and Duncker found tha t an obvious and s i ­

mple so lu t ion of the t e s t problem v/as usual ly overloo­

ked because the c h a r a c t e r i s t i c method of so lu t ion , set 

up in the preceding problems, was used in the t e s t pr­

oblem. Control groups tended to solve the problem in 

the obvious and simple manner. 

The problem solving behaviour of the cont­

r o l s would be expected on the bas i s of the Law of Lea­

s t Action, formulated by V. K. Adams as fol lows: In a 

learn ing s i t u a t i o n , the behaving oreariism v/i l l s a t i s f y 

i t s needs as economically as posjDible (D^K. Adams, 1931, 

c i t ed by Hilgard, 1948). The fact tha t an organism 

wi l l prefer sho r t - cu t s in problem siDlving and learn ing 

s i t u a t i o n s has been demonstrated time and again in an­

imal and human experimentat ion. The general problem 

nov/ becomes obvious: V^y does the behaving organism 

use a complex method of so lu t i on , r a the r than a sho r t ­

cu t , even when the s i t u a t i o n i t s e l f demands the use of 



the simple and more direct method? 

Luchins sought some understanding of this 

phenomenon - which he called Einstellung - when he und­

ertook a vast experimental survey covering thousands of 

subjects from all age and scholastic levels. His proce­

dure was essentially as follows: Groups of subjects we­

re presented with a series of six Einstellung (B) prob­

lems involving simple arithmetic but only solvable in a 

somewhat complex manner. We can indicate this solution 

by the formula B-A-20. This series of set-inducing pro­

blems was followed by two critical test (C) problems 

which could be solved either by the long method or the 

relatively simple and direct method exemplified by for­

mula A plus 0. Problem number nine, on the other hand, 

could be solved only by the simple method; it was, in 

effect, an extinction problem designed to disrupt the 

tendency to repeat blindly the long method and bring 

about the more direct solution of the last two problems, 

numbers ten and eleven, both of which were critical 

test problems. These arithmetic problems were presented 

in such a manner that the subject was required to jugg­

le three water jars and an indefinite amount of water 

in order to obtain a definite amount of liquid. In this 



model experiment, the measures of Einstellung or deg­

ree of mechanization are the number of Einstellung 

(complex) solutions on problems seven and eight; the 

time required by the subject to solve problem nine; 

and the number of Sinstellung solutions on problems 

ten and eleven. 

The results from thousands of observations 

indicated a high degree of mechanization. For example, 

in one study of college freshmen, there were 77^ E 

solutions on the first two critical problems (C1C2) 

and 6Zfo on the last two criticals (C3C4). (These part­

icular figures are reported for comparative purposes, 

since the subjects of the investigation reported in 

this paper were also first year college students.) 

Luchins concluded from his experimental 

evidence that habituation creates a mechanized state 

of mind, or a blind attitude towards problems; one does 

not look at the problem on its own merits but is led 

by a mechanical application of a used method. The sub­

jects blindly repeated a response "because they have 

been narrowed down and have lost the possibility of a 

free genuine view of the task". Luchins further post­

ulates that the effect is created by special factors 



in the situation, rather than resulting from a general 

fundamental tendency of the human being. 

In a later investigation, Luchins and Luchins 

(1950) attempted to prevent mechanization in problem 

solving with the use of new experimental methods. In 

one variation they even concretized the tasks by intro. 

ducing special jars and an actual supply of fluid in 

place of the abstract symbols previously employed. 

Their results were, however, not very successful. The 

hoped-for weakening of the Einstellung tendency was 

vitiated, they feel, by the carry-over totthe experim­

ent of attitudes toward arithmetic in particular and 

problem solving in general. 

two recent PH.D theses have dealt with the 

impact of stressful conditions on the phenomenon of 

Einstellung or "rigidity". 

Robert A. Harris (1950) has studied the ef­

fects of stress on rigidity of mental set in problem 

solving situations. The general hypothesis was: Emoti­

onal stress will result in rigid problem solving beh­

aviour. Harris defines "rigidity'' as "the inability to 

shift to a new method of solving a problem when a pre­

viously successful method of solution on the same kind 



of problem is found to be no longer appropriate". Usi­

ng a modification of Luchins's technique, employing, 

however, the arithmetical water jar problems, Harris 

presented his subjects with a series of four set-indu­

cing problems followed by one critical and one extinc­

tion problem. The time taken by the subject to "disco­

ver" the correct solution of the extinction problem 

was used as the measure of rigidity. Various techniques 

were utilized in an attempt to raise the subject's le­

vel of tension or stress by creating a threat to his 

self-esteem: (1) The experimenter's attitude was form­

al, rejecting, aggressive, abusive, or critical; (2) 

A test atmosphere, involving an evaluation and compar­

ison of individual abilities; (3) Failure in a test 

situation, involving an unsolvable problem; (4) A per­

sonality test interpretation technique, wherein the 

subject is told he possesses "strong, unconscious, 

neurotic tendencies". 

The results of qualitative observations 

established the fact that " subjects in the exper­

imental group were performing under considerably more 

stress than were the subjects in the control group''. 

These emotional stressful conditions, furthermore. 
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directly account for the greater rigidity of mental 

set for subjects in the experimental group. However, 

there was no difference between the number of E respo­

nses on the critical problem. That is, "the stress 

group subjects did not tend to establish the set any 

more readily than the non-stress subjects". 

Bnory L. Cowen (1950) has studied the inf­

luence of varying degrees of psychological stress on 

problem solving rigidity. Rigidity is defined again 

as "the tendency to adhere to a previously practiced 

method of problem solution when that method no longer 

offers the most direct and efficient means of solving 

the problem". The general hypothesis is: Rigidity inc­

reases under increasing degrees of psychological stress, 

Again stress refers to experimentally produced atmos­

pheres: (1) Mild frustration resulting from failure to 

solve a problem; (2) A "threat expected - threat rec­

eived" situation; (3) A "threat expected - praise rec­

eived" situation. The threat expectancy conditions stem 

from the results of a personality appraisal "test". 

Some time after taking this test one group of experi­

mental subjects were told of maladaptive features of 

their personalities (threat received) while another 

group of experimental subjects were told of outstand-



ing characteristics of their personalities (praise 

received). In measuring rigidity, Cowen used a modifi­

cation of the water jar arithmetical technique. 

The results of the experiment indicated 

significant differences between the control, frustrat­

ion, and threat received groups in the direction of a 

greater degree of rigidity stemming irom increased 

stress. A mild peripheral stress elicits greater rig­

idity than does a non-stress situation, whereas a 

"central personality threat situation" elicits reliao-

ly more rigidity than does either of the former situa­

tions. There were also fewer evidences of rigidity in 

the group receiving praise in contrast to the group 

receiving threat after establishment of a threat expe­

ctancy. 

Sydney Pally (1950) has also studied the 

effect of self-esteem threat upon the "rigidity of 

thought processes". The hypothesis is identical with 

that of Harris, and Pally defines rigidity as "the 

inability to break a mental set, to shift to a new 

solution". 

Failure in a test situation, specifically 

designed test instructions, and the role assumed by 

the experimenter all were used to induce threatening 
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or stressful conditions. The usual water jar tasks 

were administered privately and individually. Measures 

of rigidity were: (1) The number of Einstellung solut­

ions of the critical test problems; (2) The time taken 

to solve the extinction problem; (3) The number of in­

dividuals who solved all critical test problems by the 

Einstellung method. 

Pally concludes that, other things being 

equal, individuals operating ujider self-esteem threat 

do react in a more rigid manner than individuals who 

are working under non-threatening conditions. 

Richard Christie (1950) has studied the 

effects of frustration upon rigidity in problem sol­

ution. He v;as concerned with the following problem: 

If an individual has adopted a set method of solving 

problems, will frustration tend to increase his tend­

ency to persist in this method of problem solution in 

situations v/hich appear similar to ones where the sol­

ution has worked in the past but which in actuality 

are different? Christie used water jar arithmetical 

problems and an unsolvable task to induce frustration. 

Results significant at the .00005 level 

of confidence were obtained when the acid test was a 
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comparison of the actual nuijiber of E solutions attemp­

ted on the extinction problem between high and low 

frustrates. Christie concluded that an increase of te­

nsion induced by frustration tends to increase Einste­

llung and leads to non-adaptive perseverative behavioiu". 

One reason for this failure to adapt is the tendency 

to view new situations as being similar to past ones. 

Rokeach (1950, cited by Cowen, 1950) used 

the Luchins water jar method and four experimental 

groups in testing the hypothesis that the more time 

the subjects were given between exposure of the prob­

lem and v/riting the solution, the fewer rigid solutions 

would be attempted. The experimental variable in this 

investigation was a specific time interval. Rokeach 

found that there were increasing evidences of rigidity 

of approach in the groups allowed the smallest amount 

of time for reflection. Time pressures cause the for­

mation of restricted perceptual structures manifested 

by behaviour rigidity. 

Luchins (1942) also studied the influence 

of a time pressure on the tendency of suojeots to ad­

here to an inappropriate problem solving tendency. He 

found that when time pressures were increased, indiv-
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iduals tend to cling to a complex method of solution 

even when a more direct and time saving method is ava­

ilable. Einstellung experiments stressing speed prod­

uced the same results. 

Cowen and Thompson (1950) have studied 

certain relationships between problem solving rigidity 

and personality structure. They indicate, on the basis 

of the Rohrschach technique, some of the personality 

factors which appear to be related to Einstellung rig­

idity. These are (1) limited productivity and imaginat­

iveness, (2) inability to perceive complex relationsh­

ips and to integrate constructively, and (3) a restr­

icted range of interests and a narrower field of func­

tion. 

Meer and Gebhard (1950) have studied 

cognitive rigidity as a function of the personality 

variable security-insecurity. These investigators 

were concerned with the fact of individual differences 

in Einstellung behaviour, even when the situational 

variables are held constant. Is it possible that such 

differences are due to personality traits or attitudes? 

Defining rigidity as the inability to 

overcome a set v/hen the situation aen^nds it, and us­

ing water jar tasks and two groups of experimental 
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subjects (secure, insecure), they found that the only 

subjects incapable of solving the extinction problem 

belonged to the insecure group. Meer and Gebhard con­

clude that insecure individuals develop comparatively 

rigid sets when compared to secure subjects. 

Ifeny animal experiments have oeen performed 

in the study of perseverative oehaviour. A typical 

experiment (Gilhousen, 1941, cited by Hilgard, 1948) 

shows how rats which have learned a path including a 

jump appear to prefer that path to other more economi­

cal ones after they have been overtrained on it. 

The writer has also studied the mechanized 

behaviour of rats in a maze situation. Ten animals 

were introduced to a maze containing a long "zig-zag" 

path and a short direct path to the goal-box. Under 

conditions of food deprivation, the rats soon learned 

to run up the short path to the goal (food). After ten 

preliminary rtins in this manner, each rat was forced 

by means of a harness to traverse the zig-zag path to 

the goal some fifty times. When the harness is later 

removed, the rats will, over a series of ten runs, 

persist in running the long path to a highly signific­

ant degree when compared to their running behaviour on 
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the preliminary runs. They choose this path despite 

the availability of the short path. The experiment 

reported in this paper is essentially the human analo­

gue of this animal experiment. 

A Note on the Origin of Method 

The methodology employed by the writer is 

essentially derived from some preliminary work of Dr. 

A.S. Luchins (1942). Luchins performed several exper-

imenta with grade school children utilizing a paper and 

pencil maze technique. The first six mazes exposed to 

the ehildren were solvable by following a long twisted 

zig-zag path (located sometimes to the left and some­

times to the right); in the next two mazes (critical 

test mazes C1C2) the goal could be attained by this 

zig-zag path or by taking a short straight path upwards 

from the entrance to the goal-box; in the ninth maze 

the goal was reached only through the straight path 

upwards but not through the circuitous one; the next 

two mazes (critical mazes 03C4) were solvable both by 

the twisted path and the direct straight path. This 

is the basic design of the experiment reported in this 

paper. 

A Note on Conceptual Systems 

The question now arises: Have learning 
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theorists evolved a satisfactory conceptual system to 

deal with the facts of Einstellung? The follo?/ing are 

two conceptual and theoretical schemas into which the 

particular results of this experiment and the facts of 

Einstellimg in general may fit. In the section entitled 

"Discussion of the Results" this fitting will be consid­

ered. The schemas are by no means disparate. 

Firstly, Hilgard (1948, pp. 336) postulates 

that the original behaviour in a learning situation is 

not the running off of earlier rhabits in a nev/ situat­

ion, but is a genuine attempt at discovering the route 

to the goal. Past experience is used, but in a manner 

appropriate to the present. This original adjustment 

on the part of the animal may be termed a "provisional 

try" to be confirmed or denied by its success or fail­

ure. A provisional try corresponds to what Tolman and 

Krech have called "hypothesis" behaviour. 

How, overlearned, fixated, and stereotyped 

behaviour can be made coherent with the theory of pro­

visional try if a certain assumption is accepted. That 

is after sufficient overlearning, the learner no long­

er tries, unless something dramatic again arouses his 

searching behaviour. 
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Tolman (1948) believes that in the cou­

rse of learning something like a "field map of the 

environment" gets established in the animal's brain. 

The incoming sensory impulses are elaborated in the 

Central Nervous System into a tentative, cognitive-

like map of the environment. "And it is this tentative 

map, indicating routes and paths and environmental 

relationships, which finally determines what response, 

if any, the animal will finally release". 

These maps may be relatively narrow and 

strip-like or relatively broad and comprehensive. The 

differences between these two kinds of maps will only 

appear when the animal is later presented with some 

change within the given environment. Then, the narrow­

er and more strip-like the original map, the less will 

it carry over successfully to the new problem; whereas 

the wider and more comprehensive it was, the more ade­

quately it will serve in the new set-up. 

In a strip-map, the given position of the 

animal is connected by only a single path to the posi­

tion of the goal. In a comprehensive map, on the other 

hand a wider arc of the environment is represented, 

so that if variations in the specific routes be intro-
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duced, the wider map will allow the animal still to be­

have relatively correctly and to choose the appropriate 

new routes* 
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THE PROBLEM 

We have noted that the phenomenon of 

mechanization in problem solving has recently been the 

target of fairly extensive psychological investigation. 

Many of these experiments have dealt with the special 

aspect of stressful conditions and their relation to 

stereotypy; others have oonaidered the correlation of 

Einstellung and personality traits. Few investigations 

(with the outstanding exception of Luchins, 1942) have 

dealt with the mechanization as such, in order to det­

ermine why it occurs and under what general conditions 

it occurs. Hilgard (1948) has remarked on the fact that 

the peculiar loss of "docility" in problem solving sit­

uations has not been studied too extensively (pp. 339). 

The purpose of this experiment was to gain 

some insight into the conditions of mechanization in 

oroblem solving. An attempt was also made to understand 

the conditions operating when an individUBl does not 

become mechanized. (There are always, it appears, a 

few individuals in this category). It w^s hoped that 

some general conditions could be outlined as a result 

of the investigation. 
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In addition, the writer sought to improve 

upon the Einstellung technique in two ways. Heretofore, 

experimenters dealing with the "stress-frustration" 

hypothesis have devised methods for inducing these 

states from the outside, as it were. The stressful and 

frustrating conditions were foreign to the actual exp­

erimental material. An attempt was made in this invest­

igation to include the stressful and frustrating cond­

itions in the very nature of the task itself. This, it 

was thought, would be a decided improvement over previous 

methods. 

The water jar arithmetical procedure, 

furthermore, contains an unsatisfactory condition. The 

individual who has developed the habit of solving ari­

thmetical problems by the "long" method can solve the 

critical test problems - using this method - in a matt­

er of a few seconds. The suoject, in other words, saves 

very little in time and energy by using the direct me­

thod. In fact, it would probably take him longer to stop, 

look and discover the "short" solution. What is need­

ed therefore, is an experimental procedure designed to 

produce a clear difference between the long and short 

thods. If "the short method were comparatively easy. 
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non-frustrating, and fatigue relieving, then it would 

be worthwhile for the subject to shift. The attempt to 

achieve just such a situation was made in this invest­

igation. 

Furthermore, if significant conditions of 

mechanization can be outlined, v̂ ould it be possible to 

fit them into a contemporary learning scheme satisfact­

orily? This must be considered since, for scientific 

purposes, we reouire a conceptual framework in v/hich v/e 

can think clearly and predict what behavioui* will occur 

under given circumstances. Also, the definitive analy­

sis of rigidity falls primarily within the province of 

learning theory. Learning theorists are concerned with 

the establishment of learning and the perpetuation of 

its lessons. Therefore they must determine the circum­

stances accompanying the appearance of rigid behaviour; 

they must clarify i:he meaning of terms; and it falls to 

their lot to uncover the origin of this behavioural 

phenomenon. In addition, they must state precisely the 

systematic impact of what it is they have studied. 

In summary, the writer wished to gain 

further insight into the conditions of mechanization 

in problem solving, using a situation which would inc­

lude frustrating and stressful conditions in the tasi.s 
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required of the subject , and i t which a clear-cut dif­

ference ex i s t s between the set inducing problems and 

the c r i t i c a l t e s t problems. If sa t i s fac tory conditions 

can be out l ined, they wi l l be examined in terms ofl 

contemporary learning theory. 
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EXPERIMENTS APP^ITUS AND DESIGN 

A Note on t h e C l a r i f i c a t i o n of Terms 

Before descr ib ing the experimental t o o l s 

and methodology, i t would be useful to o u t l i n e , in the 

i n t e r e s t s of b r e v i t y and c l a r i t y , a s ing le terminology 

and se t of concepts t o be used from t h i s point on. 

Those t a s k s r equ i r ing the roundabout, com­

plex s o l u t i o n w i l l henceforth be re fe r red t o as the 

E i n s t e l l u n g (B) problems. This method of so lu t ion w i l l 

be known as t h e E method or E pa th . Tasks which can be 

solved by t h e complex ov. d i r ec t methods w i l l be r e f e r ­

r e d t o as c r i t i c a l (C) problems. The d i rec t so lu t ion 

w i l l be known as t he C method or C path . 

The concepts "mechanization" and "Eins te l ­

lung" w i l l be used exclus ively to describe the behavi­

oura l phenomenon under considera t ion in preference t o 

" r i g i d i t y " , "pe r seve ra t ion" , e t c . 

The Experimental Apparatus 

A s e r i e s of eleven paper and penc i l mazes 

was presented t o each sub jec t . Each maze consis ted of 

a s t a r t i n g p lace marked by an arrow, th ree in termedi­

a ry pathways, and a goal marked by an X. The C path 
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c o n s i s t e d of a d i r e c t r o u t e t o t h e g o a l ; t h e E pa th 

c o n s i s t e d of a c o m p a r a t i v e l y l o n g , z ig -zag pa th t o t h e 

g o a l ; t h e t h i r d p a t h , wh i l e long and t w i s t e d , was e s s ­

e n t i a l l y a b l i n d a l l e y . (See appendix B for t h e compl­

e t e s e r i e s of mazes ) . 

The E mazes c o n s i s t e d of one co r r ec t pa th -

t h e z i g - z a g p a t h , t h e C pa th being blocked j u s t be fore 

t h e g o a l ; t h e C mazes c o n s i s t e d of two co r r ec t p a t h s , 

b o t h t h e E p a t h and t h e C pa th being open t o t he g o a l ; 

t h e e x t i n c t i o n maze had one c o r r e c t pa th - t h e C p a t h . 

The s e r i e s c o n s i s t e d of s i x B mazes, two C mazes, an 

e x t i n c t i o n maze, and l a s t l y , two more C mazes. The s e c ­

ond and t h i r d C mazes t o g e t h e r wi th t h e e x t i n c t i o n maze 

were of a s l i g h t l y d i f f e r e n t " g e s t a l t " , t h e pa ths being 

n a r r o w e r . 

The essential part of the experiment consist­

ed of presenting these mazes in a mirror tracing appa­

ratus. All cues are thus outained by looking at the 

reflection of the maze in a-mirror directly facing the 

subject, since a shield prevented him from looking dir-

ectly at the paper? 

'•'This procedure may be compared with 
that outlined in: 
A.S. Luchins - An Examination for 
flexibility-rigidity of behaviour. 
Distributed by Franklin D. Roose­
velt Hospital, Veterans Administr­
ation, U.S.A., 1950. 
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The effect of t h i s apparatus was to reverse the l e f t -

r igh t r e l a t i o n s while keeping the front-back re la t ions 

i n t a c t . I t was pos tula ted , therefore , that the subject 

would obtain considerable d i f f icu l ty and perhaps f rus t ­

r a t ion in t rac ing the zig-zag, oblique l ines as required 

in the E mazes. 

Subjects were chosen from a group of volu­

n teers in the Freshman Class at IvfeGill University. Sub­

j ec t s of both control and experimental groups were cho­

sen in a random manner from the original l i s t . That i s , 

each volunteer had an equal chance of being chosen for 

each group. I t was thought that freshmen and freshettes 

would be p a r t i c u l a r l y sui ted for t h i s investigation 

since they are completely naive with respect to (1) the 

Einste l lung philosophy, and (2) , the mirror tracing 

technique. 

rpv,A -aiKPerimental Procedpre 

^ o h subject was individually and pr iva te­

l y t e s t e d . V/hilB the measure of mechanization was the 

number of B responses on 0102 and 0304. the vnriter r e s ­

orted t o n a t u r a l i s t i c observation to record much of the 

.. ^«tfl This i s in l ine with Hilgard 's remarks a±gxx±f^oant data, i n i s IB 

on the need for more experimental data ootained in t h i s 
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manner, part icu lar ly in learning s i tuat ions (Hilgard, 

1948, pp. 352) , Qtialitative techniques u t i l i z e d were 

(1) recording the comments of subjects , and ( 2 ) , in ter­

viewing the subject on the completion of the experiment 

and asking pertinent questions regarding the particular 

r e s u l t s obtained. 

Bach subject sat at a table on which rested 

the mirror trac ing apparatus. The writer, standing and 

d i r e c t l y facing the subject , read a standard l i s t of 

ins truct ions (see appendix A). The suoject was instruc­

ted t o f ind a non-obstructed path from the arrow to the 

Z and trace that path with a penc i l . That i s , he was to 

f ind a path which was continuous from starting place to 

goa l . At a l l times he was to get to the goal as quickly 

and with as smooth a tracing as poss ible . The number of 

errors committed by the suuject were to be counted. 

These consisted of the number of times he went into a 

wrong path and the number of times he went outside the 

l i n e s of the f igure . In addit ion, he would be timed on 

each t r i a l . The writer a lso mentioned that th i s type of 

t e s t i s usually included in an overall t e s t of i n t e l l i -

F ina l ly the subject was to ld that i f he had any 

comments to maJce during the course of the experiment. 
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he was to kindly say them out loud since the experim­

enter was interested in knowing what he (or she) was 

thinking. (The writer also included in his remarks a 

few words on how the subject was to use the mirror). 

The subject w^s then presented with the 

eleven mazes in proper sequence. The six E mazes were 

presented alternately: left-right, left-right, and so 

on. The writer stood by the side of the table and tim­

ed the subject on each maze. And should perchance the 

subject pursue the E path in the extinction problem 

and go right through the block without seeing it, the 

writer pointed out the block to the subject. That is, 

the block was made effective in all cases. 

When the subject had finally completed the 

tasks, the writer urged him not to reveal the nature 

of the investigation. (Each subject stated that he or 

she had no prior knowledge of the details of the exp­

eriment). When the subject left the room, the experi­

menter sat down and wrote out whatever comments the 

subject had made during the course of the experiment, 

together with any other data which seemed to be of 

value. 
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The Bgperimental Design 

The b a s i c i n v e s t i g a t i o n cons is ted of the 

t e s t i n g of two groups of twenty-two sub jec t s each. 

( In t h e s e c t i o n e n t i t l e d "Discussion of the Resu l t s " 

p re l imina ry data from severa l r e l a t e d i nves t i ga t ions 

w i l l be d i s cus sed . These experiments are being cont in­

ued a t t h e present t i m e ) . 

Each subjec t in group one (experimental 

group) was presen ted with t he s e r i e s of mazes in the 

mir ror t r a c i n g a p p a r a t u s . On the completion of t h i s 

s e t , each i n d i v i d u a l was promptly presented with anot­

her i d e n t i c a l se t of problems, oeing t o l d , however, 

t h a t t h i s was par t 'b» of the experiment. This l a t t e r 

s e t was t o be t r a c e d n a t u r a l l y (non-mirror) . 

Bach subject in group two (control group) 

was p resen ted with the reverse order of events : (a) 

t h e s e r i e s without the mi r ror , and ( b ) , a se t of mazes 

t o be done in t he m i r r o r . 

We a re thus able t o compare the number of 

E s o l u t i o n s of the C problems s ix ways, as represented 

diagrammatical ly in f i g ^ e one: 
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FIGURE ONE 

COMPARISOHS OF E RB3P0HSBS 

GROUP OHB GEODP T»D 

'a' mirror non-mirror 

'b» n on-mirr or mir r or 

The question now arises: What will each com­

parison reveal? The problem can be treated systematic­

ally as follows: 

A. la - 2a 

The subjects of the experimental group are 

tracing in the mirror as opposed to the controls trac­

ing without the mirror. If stress and frustration are 

successfully produced through mirror tracing, the exp­

erimental subjects should become mechanized to a sig­

nificantly greater degree when compared with the con­

trols. This comparison should also reveal the efficacy 

of the mirror tracing situation for a study of Einste­

llung as opposed to the natural paper and pencil tech­

nique utilized by luchins. 

B. la - 2b 

Here both groups are tracing in the mirror. 
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group one as an initial experience and group two as a 

secondary experience following the tracing of a set of 

mazes naturally. Presuming that both groups will encou­

nter difficulty with the mirror tracing, will the init­

ial experience of group two create a significant diff­

erence between the degrees of mechanization evidenced 

by both groups? If so, what situational factors are 

interfering with a strict interpretation of the "stress-

frustration" hypothesis? 

C* 2a - lb 

Here Doth groups are tracing naturally, the 

subjects of group two doing so as an initial experience 

and the experimental subjects as a secondary experience 

following the tracing of a set of mazes in the mirror. 

A general interpretation of the "stress-fru­

stration" hypothesis would predict a greater degree of 

mechanization for the subjects in group one who have 

just passed through a stressful and frustrating exper­

ience. Will results be obtained in this direction? If 

not, what factors are operating to prevent such a res­

ult? 

D# lb - 2b 

Here, both groups are tracing a second set 

of mazes. Since both groups have encountered the mirror 
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tracing, group one immediately before and group two 

now, will both groups show evidence of strong mecĵ ani-

zation? If not, what situational factors can be shown 

to be playing a dominant role? 

E. la - lb 

The " s t r e s s - f r u s t r a t i o n " hypothesis would 

predict a greater degree of mechanization in *a', pre­

suming again that mirror t rac ing i s s t ress fu l and dif­

f i cu l t . If r e s u l t s are obtained in t h i s d i rec t ion, can 

they be explained en t i r e ly on the bas is of s t r ess or 

are other factors playing important ro les? 

P. 2a - 2b 

On the basis of the " s t ress - f rus t ra t ion" 

hypothesis, wil l the subjects t racing in the mirror 

(b) show evidence of strong mechanization when compar­

ed to *a«? If not , why not? 
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THE BXPERIMEHTAI. RESULTS 
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t o t a l 

H 

20 

19 

15(12) 

4 

% 

90, 

85, 

68, 

18. 

.9 

.4 

,2 

,1 

TiiBLE ONE 

NUMBER IND PERCENT OF EINSTELLUNG RESPONSES 

FOR TWENTY-TWO SUBJECTS IN (ffiOUP ONE 

f e m a l e 

N ^ 

10 100 

10 100 

10(7) 100 

2 20 

2 20 3 13.6 

1 10 1 4.5 

1 10 1 4.5 

1 10 1 4.5 

1 10 1 4.5 

LEGEND: * 're fers t o f i r s t (mirror) set of mazes; 
* re fers to second (non-mirror) s e t . 

EXT. re fers to ext inct ion problem; f igures 
in brackets refer to number of individuals 
who traced throixgh the block on t h i s prob­
lem without seeing i t . 

C&roup of twenty-two co l l ege freshmen and 
f r e she t t e s made up of twelve males and 
ten females* 

CI*' 

C2 

EZT. 

03 

04 

01* 

C2 

EZT. 

C3 

C4 

N 

10 

9 

5(5) 

2 

1 

$ 

83,3 

75,0 

41.7 

16.7 

8.3 
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TABLE TWO 

NUMBSi AND PERCENT OF EINSTELLUNG RESPONSES 

FOR TWENTY-TWO SUBJECTS IN GROUP TWO 

female 

N 

11 

9 

5(3) 

100 

81. 

45. 

,8 

,5 

male 

ISI 

Cl*» 8 72.7 

02 3 27.3 

EZT. 2(1) 18.1 

03 1 9 . 1 

04 1 9^1 

a * 1 9.1 

C2 1 9.1 

BSD. 

03 1 9 . 1 

04 1 9.1 

IBGHHD: *' re fers to f i r s t (non-mirror) set of 
mazes; "^ re fers to second (mirror) s e t . 

SXT. re fers to ext inct ion problem; f i g ­
ures in brackets refer to number of ind­
iv iduals who traced through the block on 
t h i s problem without seeing i t . 

G&roup of twenty-two co l l ege freshmen and 
f re she t t e s made up of eleven males and 
eleven females . 

t o t a l 

N 

19 

12 

7(4) 

1 

1 

1 

1 

1 

1 

^ 

86.4 

55.5 

31.8 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 
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51BLB Tmm 

TJEima OF CHl-3^)UmS OBTfilBED IB A COMP'î IS 

OF BIHSTKLLUSa HE3P0B31S FCB SHOUPS l a MD 2B 

SI 

QB 

la £a chl-sqnara 

o 0 19 

19 12 3.93 leaa than .05 

7 4*45 lesB than #05 

03 4 1 

C4 3 1 

LBG^D: *?* represents pro'teabilits^ tha t ©bserTed 
differernoe r e a u l i s from cnanee faetor©* 
Bie ohi-squar« laetlio^ for fom^foM cojitiB-

f ^RGj t a b l e s lu fmlly outl ined in Q. ^Bemar 
1949, pp* 200>. 

fa tes ^8 correct ion fer coat iaui ty applied as 
outXimed in Q. mUemBX (1949, pp# m7j# 
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Methodological Improvements 

There can be no doubt tha t a s i t u a t i o n 

has been achieved in which s t r e s s f u l condit ions are 

involved in t h e very t a sks requi red of the sub jec t . 

All sub jec t s found the mirror t r a c ing qui te d i f f i c u l t , 

t h e i r t imes on the f i r s t E maze ranging up to ten min­

u t e s , ifuch of t he t r a c i n g was done very poorly; the 

subjects found i t very d i f f i c u l t t o keep within the 

l i nes of the f i g u r e and would be stiunped time and again. 

A t y p i c a l subject would s h i f t in h i s seat and f idget 

f i n a l l y clamping h i s elbows on the t a b l e in order t o 

concentrate on t he t a s k a t hand. Some subjects began t o 

sweat. 

Conclusive evidence in t h i s d i r ec t ion was 

obtained from t h e spontaneous comments of the subjec ts 

and from t h e i r answers t o a few quest ions at the con­

clusion of t he experiment . Experimental and cont ro l 

subjects r e f e r r e d t o t h e mirror t r a c i n g as " f r u s t r a t i n g " , 

"d i f f i cu l t " , " f ee l ing of h e l p l e s s n e s s " , "annoying", 

"aggravating", and so on. We can, t h e r e f o r e , l a b e l 

this s i t ua t i on as d i f f i c u l t and s t r e s s f u l and suggest 

the use of t h i s method in fu tu re i n v e s t i g a t i o n s along 

the l ine of t h e H a r r i s , Cowen, and Pa l ly pape r s . 
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The writer is quite certain that a situation 

has been achieved in which a difference between E and 

0 paths does exist and is meaningful. We have noted the 

difficulty encountered in tracing the S path; The C 

path, on the other hand, can be traced in a matter of 

several seconds, and involves nothing more than a quick 

upward stroke. 

Although the subject becomes adapted to mirr­

or tracing over the set of six E mazes, fatigue sets in 

gradually• Many subjects would ask questions in the 

following vein: "When is it going to be over?"; "How 

many more do I have to do?". Therefore, switching to 

the 0 path in the C maze would not only conform to the 

instructions of getting to the goal as quickly and 

with as smooth a tracing as possible, out would also 

relieve stress and fatigue. 
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DI30US3I0K AHD ANALYSIS OF THE RESULTS 

The Experimental Group 

There can be no doubt that the mirror tra­

cing problem solving situation results in a considera­

ble degree of mechanization. The subjects d£ continue 

tracing the E path on the C problems, and the number 

doing so on C1C2 is fairly high. Of the twenty-two sub­

jects tested, twenty traced the E path on CI and nine­

teen on C2. Then, surprising as it may seem, fifteen 

subjects proceeded up the E path on the extijaction 

oroblem, and, of these, thirteen did not see the block 

out traced right through it. These subjects then had 

the block pointed out to them by the writer. That is, 

the block was, in fact, effective in all cases. There 

was then little evidence of mechanization on C3C4. 

How, why is there such a high degree of 

mechanization when the 0 mazes offer a comparatively 

short and easy path? We can trace the development of 

Einstellung realistically in the following manner: Th. 

subject, as he oegins tracing, becomes more and more 

involved with the difficulty he is encoimtering; he 

tries new methods of holding the pencil; he tries to 
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solve the " t r i c k " in the m i n o r - he becomes, in e f fec t , 

occupied s o l e l y with the improvement of h is hand move­

ments. At the end of s ix E mazes the subject i s so much 

so involved tha t he l i t e r a l l y does not see the open C 

path on CI. Even on 02, which i s drav/n in a s l i g h t l y 

d i f fe ren t form, t he mechanized subjects are blind to 

the new p o s s i b i l i t y . They t r a c e t h e i r l i n e s in to the 

goal-box r i g h t t o the opening of the C path - and s t i l l 

a good number do not see i t . Thirteen subjects contin­

ued r igh t through t h e block on the ex t inc t ion problem 

without seeing e i t h e r the block or the open 0 pa th . 

Here i s evidence of s t rong mechanization, but i t i s not 

a mysterious p roces s . The condi t ions for strong mech­

anizat ion have been descr ibed above. Analyzing the pr­

oblem in another manner we can say: The subject s t a r t s 

out with a problem solving frame of reference - he has 

been in s t ruc t ed t o get t o the goal by choosing the 

correct pa th . He surveys t he f i r s t problem and perhaps 

t races s t r a i g h t up t he blocked C path before r e a l i z i n g 

his e r ro r . F i n a l l y he i s t r a c i n g with some d i f f i c u l t y 

up the E pa th . As he passes from problem to problem 

his problem solving frame of re fe rence changes gradu­

ally to a r e p e t i t i v e frame. This i s aided by the fact 

that he becomes involved with the movements of h i s 
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hand in t h e m i r r o r - what g r a d u a l l y becomes important 

for him i s not t h e g o a l but t h e E path and the d i f f i c ­

u l t y he i s encoi in te r ing t h e r e . This pa th becomes t he 

prominent a s p e c t of t h e s i t u a t i o n for him. i t s tands 

out as a f i g u r e a g a i n s t t h e ground. Meanwhile, t h e 

goal i t s e l f f a d e s i n t o t h e background and recedes in 

importance fo r t h e i n d i v i d u a l . He, in e f f e c t , i s mech­

an ized . 

The change i n t h e frame of r e f e r e n c e i s 

brought out by comments i n t h e fo l lowing v e i n : "I was 

looking fo r t r i c k s in t h e f i r s t few, but a f t e r a whi le 

I forgot aoout i t " . 

Kow we must ask o u r s e l v e s : What cond i t ions 

are ope ra t ing when t h e s u b j e c t does not become mechan­

ized? (There were two such cases in t h i s g roup) . Here 

aga in , t h e r e i s n o t h i n g mys te r ious about the m a t t e r . 

These s u b j e c t s , upon be ing p r e s e n t e d wi th each maze, 

paused, looked over t h e t o t a l f i g u r e , and s a t i s f i e d 

themselves a s t o what t h e s i t u a t i o n r e q u i r e d of them 

before t hey began t o t r a c e . 

Th i s c o n d i t i o n of i n s p e c t i n g t h e t o t a l f i g u r e 

a lso opera ted i n most c a s e s a f t e r t h e sub jec t was 

blocked on t h e e x t i n c t i o n problem. Here t h e s u b j e c t s 

would comment a s f o l l o w s : "How, Judy, l e t » s s t o i and 
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look" ; "There a r e two p a t h s " , and so on. Thus when t he 

sub jec t was p r e s e n t e d w i t h C3 he or she woiad pause 

p e r c e p t i b l y t o sui 'vey t h e s i t u a t i o n . This surveying 

behaviour d i r e c t l y accoun t s fo r t h e sharp drop in E 

responses on C3C4. 

At t h e c o n c l u s i o n of t h e experiment, every 

mechanized s u b j e c t was amazed a t how he or she missed 

out on t h e 0 p a t h in t h e 0 problems. In a d d i t i o n , each 

subjec t s t a t e d q u i t e c o n c l u s i v e l y t h a t he had not seen 

the open 0 p a t h . 

Comparison; l a - 2a 

In accordance v/ith t h e " s t r e s s - f r u s t r a t i o n " 

h y p o t h e s i s , t h e s u b j e c t s in t h e exper imenta l group (1) 

do at tempt more E r e s p o n s e s t h a n t h e s u b j e c t s in t h e 

con t ro l group who a r e t r a c i n g n a t u r a l l y . This i s s i g ­

n i f i c a n t a t w e l l below t h e . 05 l e v e l of confidence for 

C2 and t he e x t i n c t i o n problem. (The s t a t i s t i c a l p ro ­

cedure invo lved use of c h i - s q u a r e , Yates*s c o r r e c t i o n , 

and fou r fo ld c o n t i n g e n c y t a b l e s . This procedure i s 

out l ined in Q. McNemar, 1949, pp . 200-207) . In a d d i t i o n , 

each f i g u r e f o r l a i s h i g h e r t h a n t h e corresponding 

f igure for 2a , f o r each C problem. 

In t h e n o n - m i r r o r s i t u a t i o n , t h e i nd iv idua l 

has l e s s r e a s o n t o become invo lved wi th t h e E p a t h , 
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and, as a consequence, l e s s E solut ions are attempted 

on the C problems. Some individuals "broke the Eins te l ­

lung and shifted on 02 because they noticed the C path 

opening at the end of 01, or because the different 

"gestalt" presented by 02 caused them to pause, surrey 

the s i tuat ion, and spot the open 0 path. In the mirror 

tracing s i tua t ion the re v/as l i t t l e opportunity for t h i s 

to occur. This s i t ua t i on i s , therefore , more conducive 

to a study of Eins te l lung . 

Comparison; l a - 2b 

Table two reveals that there was very l i t t l e 

mechanization in the 'b» part of the control s i tua t ion . 

In fac t , only one individual showed evidence of mechan­

izat ion. This i s so despite the fact that these subjects 

are now t rac ing in the mirror. 

\Vhat i s in terfer ing with the general in te ­

rpre ta t ion of the " s t r ess - f rus t ra t ion" hypothesis? I t 

is nothing more than a high degree of expectancy. After 

having been blocked on the extinction problem or after 

having Shifted on t he i r own accord on the f i r s t set of 

mazes, the subjec ts , when presented with a second se t , 

expect to encounter problems in which the 0 path wi l l 
• ^-^.-flnai recognized the s imi lar i ty of be open. Every individual recogxi-^ 

*« +v,o -first and waited for the the second set of mazes to the fxrsT an 

file:///Vhat
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f i rs t problem with t h e open shor t p a t h . This knowledge, 

that sooner or l a t e r they would be presented v/ith a 

maze with two cor rec t pa ths including an easy one, p re ­

vented the development of E ins te l lung again . This dom­

inant a t t i t u d e of expectancy prevented the subjects 

from becoming h igh ly involved v/ith the E path in cont­

rast to the sub j ec t s of group one who encounter the 

mirror i n i t i a l l y . This i s so desp i t e the fact tha t a l l 

subjects found t h e mirror t r a c i n g very d i f f i c u l t . 

S t ress , t h e r e f o r e , i s not an a l l inc lus ive r u l e but 

merely a s i t u a t i o n a l f a c t o r which, under the r igh t 

condi t ions , produces a high degree of mechanization, 

but which, under other cond i t ions , can be made subser­

vient t o other s i t u a t i o n a l f a c t o r s . 

Comparison; l b - 2a 

There was only one case of mechanization 

in the ' b ' pa r t of t h e f i r s t group and the reason i s 

the same as outl ined above. Bach subject reported 

tha t he or she had waited for the f i r s t maze with the 

open C p a t h . This watching behaviour confirms the met­

hodological improvement of a c lear difference between 

B and 0 pa ths - the s i t u a t i o n the .vriter had hoped t o 

ach i eve . 
r, J. ^^ an-hipptive s t r e s s i s c a r r -I f the f ac to r of suDjecT,ivc 
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ied over from l a , then i t i s again subservient to a 

dominant a t t i t u d e of expectancy. 

Comparison: l b - 2b 

We have noted t h a t only two individuals 

showed evidence of mechanization when presented with 

the second s e r i e s of mazes desp i t e the fact that one 

group i s t r a c i n g in the mirror and one na tu ra l ly , 

following an i n i t i a l mirror t r ac ing experience. Since 

mirror t r a c ing i s a s t r e s s f u l experience, t h i s overall 

resul t poin ts up t h e l im i t ed na ture of the "s t ress - f ru­

s t r a t i on" h y p o t h e s i s . 

The reason for solving the C problems by the 

B method on t h e par t of one g i r l in group one and one 

g i r l in group two was t ha t they just did not see and did 

not th ink . The w r i t e r could obtain no c learer statement 

since both g i r l s were embarrassed by the r e s u l t s . 

Comparison: l a - l b 

The important fac t here i s that the feeling 

of s t r e s s r e s u l t i n g from the mirror t r a c ing , i f carried 

over to the second set of mazes, does not produce r e s ­

u l t s according t o a genera l i n t e r p r e t a t i o n of the " s t r -

eSB-frustrat ion hypothes i s because of the dominance of 

an a t t i t u d e of expectancy. 



44 
Gomparison:2a *> £b 

Although the subjec ts in t h i s group did not 

find the mirror t r a c i n g any eas ie r than the subjects in 

group one, any f e e l i n g of s t r e s s r e su l t i ng from th i s 

t racing was masked by an a t t i t u d e of expectancy in det­

ermining the extent of mechanization. 

Sex Differences 

An o v e r a l l pe rusa l of the r e s u l t s indicates 

that g i r l s c o n s i s t e n t l y attempted more E solutions 

than did boys . The numbers involved are too small for 

s t a t i s t i c a l comparison but the tendency seems to be 

t he re . Apparently t h i s r e s u l t stems from the fact that 

boys remain r e l a t i v e l y cool and col lected in problem 

solving s i t u a t i o n s . Rather than a s t r i c t dichotomy, 

however, t h e r e i s , in f a c t , a great deal of overlap. 

This tendency, however, might p ro f i t ab ly be the subject 

of future i n v e s t i g a t i o n . 

The Experimental Resu l t s and Le^rvni^g^J?^^ 

We have noted how learn ing t h e o r i s t s must 

be concerned with t h e phenomenon of "mechanization in 

problem s o l v i n g " . Ul t imate ly they must describe a con­

ceptual system t o handle t h e f a c t s of behaviour s t e r e ­

otypy, we w i l l examine the r e s u l t s of t h i s experiment 
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in the l i g h t Of contemporary learn ing theory in order 

to (1) b e t t e r comprehend the r e s u l t s , and (2) , stud 

the u t i l i t y of t h e s e systems. Perhaps they wi l l prove 

adequate for desc r ib ing the r e s u l t s of Einstellung 

experiments. 

we w i l l r e c a l l t h a t Hilgard (1948) pos tu la te , 

that o r i g ina l behaviour in a learn ing s i tua t ion i s 

character ized by a genuine attempt to discover the 

route to the g o a l . This o r i g i n a l adjustment, termed a 

"provisional t r y " , corresponds to what has been called 

"hypothesis" behavioi ir . Stereotyped behaviour can be 

made coherent with t he theory of provis ional t r y if the 

following assumption i s accepted: After suff icient 

overlearning (overperf ormance) the learner no longer 

t r i e s , unless something dramatic again arouses h i s 

searching behaviour . 

What happens in t h e experimental s i tua t ion 

reported in t h i s paper? We have described how, af ter 

sufficient r e p e t i t i v e a c t i v i t y in a problem solving 

s i tua t ion , t h e subjec t g radua l ly loses h i s problem 

solving frame of r e f e r e n c e ; he , in e f fec t , no longer 

t r i e s . Yet t h i s r e p e t i t i v e a c t i v i t y was in most cases 

absent on C3C4 - a f t e r t h e subject had been blocked 
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on the e x t i n c t i o n problem. Something dramatic - the 

discovery t h a t he has t r aced r i g h t through a block and 

that the Short path i s open - again i n i t i a t e s search­

ing behaviour. The subject pauses perceptibly when 

exposed to 03 . This i s a genuine attempt to find the 

correct path and i s exac t ly what occurred when the 

subject was presented with t h e f i r s t E maze. iJow i t 

r e su l t s in a s h i f t in behaviour so that the individual 

t races the 0 path on 03 . 

Tolman (1948) has out l ined a theore t i ca l 

schema involving t h e concept of "cognitive map". Bhis 

has t)een ou t l ined on page 15 . Using t h i s concept we cen 

theorize in the fol lowing manner: Through r e p e t i t i v e 

ac t i v i t y t he subject becomes more and more involved and 

concerned with t h e E pa th , r e s u l t i n g in a narrowing oi 

his cogni t ive map or grasp of the s i t ua t ion confronting 

him. The narrowness of t h i s map i s revealed when a var­

iat ion i s in t roduced in t h e spec i f i c routes to the goal . 

Those ind iv idua l s who maintain a r e l a t i v e l y broad and 

comprehensive map a r e ab le t o "see" the change and 

al ter t h e i r behaviour accord ing ly . To maintain such a 

map one need only survey each f igure before tackl ing i t . 

This i s opposed t o a "piecemeal" approach which encom­

passes out one aspect of the s i t u a t i o n - the E path. 
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Those i n d i v i d u a l s v/ho m a i n t a i n such an approach and 

who a r e t h e r e f o r e v i c t i m s of a narrow and s t r i p ^ U k e 

cogn i t ive map a r e unable t o vary t h e i r behaviour acc­

ording t o t h e demands of t h e s i t u a t i o n . The objec t ive 

s i t u a t i o n compr is ing g o a l , s t a r t i n g p l a c e , and t h r ee 

ooss ib le r o u t e s t o t h e goa l has been reduced for them 

to a phenomenal s i t u a t i o n which c o n s i s t s e n t i r e l y of 

one p a t h . 

Luchins (1942) has a l s o noted t h i s narrow­

ing e f f e c t , p a r t i c u l a r l y a s a r e s u l t of h i s experiments 

s t r e s s i n g speed and t i m e . 

"Fear and n e r v o u s n e s s a r e not exac t ly con­

ducive t o a c r i t i c a l a t t i t u d e of solving 

problems; Laore l i k e l y , t hey so narrow the 

i n d i v i d u a l ' s menta l f i e l d t h a t he i s b l i n ­

ded t o a more d i r e c t method". 

The c o n d i t i o n of b road , comprehensive maps 

is then e s s e n t i a l f o r a d a p t i v e behaviour in keeping 

with t h e v a r i a b i l i t y of s i t u a t i o n a l f a c t o r s . The cond­

i t ion of narrow s t r i p - l i k e maps i s e s s e n t i a l t o t he 

mechanization of b e h a v i o u r , and in t h e o r e t i c a l terms 

accounts n i c e l y f o r t h e i n a b i l i t y of i n d i v i d u a l s t o 

shift when t h e o b j e c t i v e s i t u a t i o n demands such a 

sh i f t . 
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I t i s possible that th i s concept is related 

to the personal i ty fac tors outlined by Oov;en and 

Thompson and reported in the "Historical Introduction". 

-hey postulate tha t mechanization is correlated with 

%ne i n a b i l i t y to perceive complex relat ionships; limi­

ted imaginativeness; a narrow f ie ld of function, and 

so on. IShether these are r e a l personality factors 

playing an important part in the mechanization of ind­

ividuals and thereby expressing more fully what is 

meant by "cognitive map" i s not c lear . Certainly, the 

resul ts of t h i s inves t iga t ion point to the necessity 

of knowing the s i t u a t i o n a l factors f i r s t ; only then 

can the psychologist speculate in terms of personality 

function. 

Further Inves t iga t ion 

Several problems aris ing out of th is 

investigation are being studied and the preliminary 

results are a v a i l a b l e . 

F i r s t , two imj^rovements in the experimental 

procedure have been introduced. Previously, by presen­

ting the B mazes in a l t e r n a t e order, i t was fel t that 

perhaps some sor t of "a l t e rna te rhythm" was being set 

•iP which caused the individual to glance only to the 
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l e f t and r i g h t , but not at the t o t a l f i gu re . Secondly, 

i t was des i r ed t o obtain a block on the ext inct ion pro­

blem which would be e f fec t ive in i t s e l f , thereby elim­

inat ing t h e i n t e r f e r e n c e of the experimenter. 

Thus eleven subjects have been tes ted 

with t h e B mazes presented in random order and the 

block on t h e e x t i n c t i o n problem drawn as a bright red 

l i n e . The i n t e r f e r e n c e of the wri ter was eliminated 

except for t h r e e cases where the subjects thought the 

red l i n e was a defect in the paper. The r e s u l t s , howe­

ver, remain t h e same. In an i n i t i a l mirror set of mazes 

there i s a high degree of mechanization on C1C2 and a 

l e s se r amount on C3C4. In the second set of natural 

mazes t h e r e i s no mechanization. 

A fxirther study of the conditions of mech­

aniza t ion and non-mechanization incorporates a large 

red block on a l l problems v/hich require that one path 

be blocked. This block i s one inch long and i s drawn 

inside t h e l i n e s of the path just before the goal . 

Thus the B mazes a r e s ign i f i ed by a very noticeable 

block on t h e C p a t h . The C mazes, of course, contain 

no block. Pre l iminary r e s u l t s indica te a sharp drop in 

mechanization even when the mazes are presented in the 

mirror t r ac ing a p p a r a t u s . The absence of the large red 
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block on the C mazes is very noticeable. This "perc­

eptual lack" causes the individual to pause and glance 

at the figure - the simple condition required to pre­

vent mechanization. The results, therefore, are in ace 

ordanoe with the conditions of mechanization and non-

mechanization outlined previously. 



51 

CONCiUSIOHS 

(1) Factors emanating from the situation in which the 

individual f inds himself are invoked to explain "mech-

anization in problem solving", s t r e s s , fatigue, ina t t ­

ention, and so on, lead to the development of a "piece­

meal" a t t i t u d e wherein only one aspect of the situation 

becomes important for the individual. The i n i t i a l prob­

lem solving frame of reference gradually changes to a 

repe t i t ive frame, and the individual fa l l s into a 

mechanized s t a t e of mind. 

(2) I t follows, therefore , that a thorough study of 

s i tuat ional c h a r a c t e r i s t i c s should be undertaken before 

resorting to personal i ty functions as explanatory con­

cepts in Einste l lung inves t iga t ions . 

(3) A simple yet fundamental condition of non-mech­

anization may be outl ined as follows: The individual 

must pause and inspect the t o t a l s i tuat ion before 

tackling a problem. He should f i r s t determine what the 

situation requ i res of him, so that he will be able to 

act i n t e l l i g e n t l y with i t according to i t s s t ructural 

requiredness. 
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(4) An experiaental set-up for th^ <.+. A 

î  i o r the study of Eins te l l -

ung has been designed which includes two marked improv-

ements over the heretofore popular arithmetical techni­

que. F i r s t , a c lear-cut difference is established bet­

ween long and short methods, so that the short method 

is r e l a t i ve ly easy, non-frustrat ing, and fatigue r e l i e ­

ving. Secondly, s t r e s s fu l factors are involved in the 

tasks required of the subject , rather than emanating 

from conditions foreign to the problem solving s i tua t ­

ion i t s e l f . 

(5) I t i s suggested that the experimental tools and 

design reported herein w i l l be useful for the continued 

study of Einstel lung in the future , part icularly in 

dealing with the " s t r e s s - f rus t r a t ion" hypothesis. 

(6) The wr i te r ind ica tes how the general resul ts of 

an Einstellung experiment may be handled theoretically 

in a sa t i s fac to ry manner in terms of the concept of 

"cognitive map". In addi t ion , cer tain resul ts of the 

experiment f i t nea t ly in to Hilgard's theory of the 

"provisional t r y " . learning t h e o r i s t s , in short, have 

evolved t h e o r e t i c a l systems to deal with the phenomena 

of Einstellung. 
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SUmilRY 

A total of forty-four su.bjects, picked at 

random from a group of volunteer college freshmen and 

freshettes, were tested for Sinstellung in a relatively 

new experimental situation. This consisted of exposing 

the individual to a series of eleven paper and pencil 

mazes presented in a mirror tracing apparatus. Each 

subject was tested individually and privately, and the 

writer resorted to naturalistic observation, including 

recording the comments of subjects, to outline a phen-

omenological situational analysis for the explanation 

of mechanization and non-mechanization under the same 

objective conditions. 

In this analysis, emphasis was laid on 

situational factors as opposed to personality f4nctions< 

The "stress-frustration" hypothesis was reduced to one 

factor which, under certain conditions, produces a high 

degree of mechanization, but which, at other times, 

can be made subservient to other situational factors. 

The results were then examined in the light of contem­

porary learning theory. 
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APPENDIX A 

BXPERIMBNTIL INSTRUCTIONS 

I am going to present to you a series of 

figures, each of which has a starting place marked by an 

arrow and a goal marked by an Z. You are renuired to 

find a non-obstructed path from the arrow to the Z and 

trace this path with a pencil. That is, you must find a 

path which is continuous from starting place to goal. 

How, this type of test is usually included 

in an over-all test of intelligence. I am going to count 

the number of errors you make, that is, the number of 

times you go into a v/rong path, and the number of times 

you go outside the lines of the figure. And I am going to 

time you. In other words, you are required to get the 

correct path and ?/ith a smooth tracing movement go from 

the starting place to the goal as fast as possible. The 

faster and smoother you trace, the better score you will 

achieve. 

If you have any comments to make during the 

course of the experiment on either how you feel or what 

you think of the experiment, I would like you to say them 

out loud because I am interested in knowing what you are 

thinking. 



APPENDIX B 

THE BISIC AHD COMPLETE SERIES OP MAZES 
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