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Clinical  tests for higher nervous function are usually carried out by establishing conditioned :reflexes, i.e,, 
by associating previously indifferent stimuli with others which el ici t  a certain reaction. However, a feature of 
human reactions is that they are not limited tO previously encountered stimuli associated with this or that event. 
A man can react  adequately in new conditions in which he finds himself  for the first t ime,  i ,e. ,  he reacts cor-  
rectly to new stimuli; all that Is necessary is that the new stimuli should constitute a part of some group of 
stimuli of which he has encountered examples previously. Thus a man may react  to a whole group of  related 
stimuli in a way which was developed as a response to only certain members of the group. In this way he shoi#s 
his abil i ty to general ize from his acquired experience.  

Psychological methods of investigating all aspects of  generalizing ability do not allow the different experi- 
mental  factors or the results to be expressed quantitatively,  as in the case of a phk~iological investigation. 

The following is a method of investigating the ability of  a man to extrapolate onto a whole group of stimuli 
a particular type of reaction which was elaborated to some members of  the group only. 
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Diagram of the apparatus for investigation of higher nervous 
function(apparatus drawn turned towards subject). 

A vertical row of lamps (hi, b z . . .  bn) is placed in the subject's field of  view (see drawing). Below this a 
horizontal row of lamps (at ,  a z. . .  an) is arranged. Opposite each lamp of the horizontal row there ~s a button 
(A t, A z .  . .  An). The experimenter can light any lamp in either row a or row b. 



The subject Is told that as soon as any lamp in the horizontal row lights he is to press the corresponding 
button. A control lamp facing the subject indicates whether he has done this correctly or not. After the 
instructions have been given, lighting any lamp in a row results in the corresponding button in row A being 
pressed, i .e. ,  a reaction of the type a i ~ Ai," so that lighting lamp number i causes button i to be pressed, 
whereas lighting a lamp in row b does not lead to a button being pressed (b i _ ] k _ ~  Ai). When-the experimenter 
Is convinced that the subject has properly understood his insuuctions0 the experiment is started. 

Before the experiment,  and without telling the subject, the experimenter sets up a certain set of  con-  
nections (correspondences) between rows b and a,  for instance b I corresponds to a l ,  I~ corresponds to azo..  b n 
to an; or h~ corresponds to a n, h z corresponds to an_ 1. . .  b n corresponds to al; or t h corresponds to a I ,  b~ corresponds 
to an. b 3 corresponds to az; b~t corresponds to an .  t,  etc.  Any degree of complicat ion of the connections between 
row b and row a is possible. 

Let us consider the course of one simple experiment,  the first of those described above. The experimenter 
switches on one of the lamps in row b for instance ha, a~:: immediately after i t -  the corresponding lamp in row 
a -  an. The subject responds to this by pressing button An. A similar process occurs with the other lamps, and 
there is no regular sequence in the order in which the lamps are lit (the lighting sequence may be chosen from 
a table of random numbers). However not all the lamps are Involved in these sequences of  the type (bia i ~ AI)- 
The choice by the subject of the correct button is reinforced by the word "correct ."  

After a certain number of  sequences a conditioned reflex is developed: the subject now responds to pressing 
the button in response to the lighting of a lamp in row b only, this lamp having been previously associated with 
one in row a (b i ---> Ai). He does not wait for a lamp in row a to light. At the same time if a lamp in row "b" 
not previously associated with one in row ' a '  lights, it does not cause the corresponding button to be pressed 

( b m " / " - >  Am). However after a large number of sequences o f  the type bia i ---> A i the subject will pre~ 
button Am in response to the lighting of a lamp b m which had never previously been associated with t]~e lighting 
of a lamp in the other row. Thus a reaction of the type b i --->Ai, developed in response to certain of  the lamps, 
becomes extrapolated to include the whole group. The rate at which this reaction is elaborated depends upon 
higher nervous function and individual characteristics as well as on a complexity of  the connectiora between 
lamps a__ and lamps b.  

The course of an exper iment  Can be represented diagramatical ly as follows: 

a i ---> A i 

bi -/----> A i t  Initial position 
bin i - >  A i 

bia i ---> A i 
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bi ---> A i 
bm _/__> Am Conditioned reflex developed, but no extrapolation 

biai "--> Ai I 

: I Extrapolation 
bmt--> A m 

The abili ty of the subject to general ize is indicated by the number of  sequences of the type bia i ---> A i 
required before the react ion of the type b m ---> A m occurs. 

When the reaction of the type b m -'-> A m has been established firmly, it is possible to follow this by in- 
vestigating the degree of  perseverance of  the subject. For this the association of  lamps in row b and row a is 
changed in some way, for instance b x is made to correspond to an, h 2 with an_ x . . .  b i with an.  l + I " ' "  bn with 
a 1. One can then find how rapidly, i .e . ,  after how many sequences the subject stops pressing the button which 

'~"The following abbreviations are used: a i - lighting lamp number i in horizontal row; b i - l i g h t i n g  lamp 
number i_ in vertical row; A i - pressing button number i .  



corresponds ~r the reaction b m ~ A m and changes to the new reaction b i --~ An. l § and therefore to 
bm ~ An-m + t. It must be realized that the stability of the reaction b m ~ A m depends also on the number 
of sequences bla i " ~  AI, which have been given after elaborating the reaction b m ~ A m. These additional 
lequences bla I --~ A 1 build up a characteristic "stability reserve reaction." 

Thus this method we have proposed enables the ability of the subject to generalize and to extrapolate his 
reaction to be determined quantitatively under the conditions of a physiological experiment. 

Experiments have shown that In healthy subjects, generalization of the simplest type (sequence bia i -'*" Ai) 
oecurs after 3-6 sequences. In ollgophrenies there is no generalization even after several dozen sequences. 

SUMMARY 

The method which is described in this paper gives the opportunity not only to trace the formation of con- 
ditioned reflexes in man but also to measure the rapidity of transfer of a correct reaction formed to several 
stimulants of a definite series to all stimulants of this series (generalization, extrapolation of reactions). A subject 
under Investigation should press.knob A t when the lamp a I Is lit (lbok at the scheme). Then after several 
associations of  switching on b i and a I lamps, a healthy Individual who is examined presses the knob Ai, when lamp 
b I ts lit (conditioned reflex). He presses knob A m when the lamp b m , which was never lit before Is switched 
on (extrapolation of reactions). The latter type of reaction could not be formed in oligophrenlcs. 


