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Experimental Psychology :
Nature, Scope, Status & Aims

Q. L. What is experimental psychology 2 Discuss its pature
ant scope

What is Experimental Psychalogy ?

Expertmental psychology is that branch of psychology 1n which
behaviour is studied though expersimental method, Psychology is
the science of behaviour. Behaviour includes mmner experiences
and overt activities  The behaviour s studied 1n relation with the
environment, part of which 1s contro]lud and part uncontrolied,
Experimental psychology studies beh 1 e lled environ-
ment. Some aspects of behaviour and ervironment cannot be con-
trolled  Those, therefore, fall outside the scope of experimental
psychology. Thus the scope of cxperimental psychology 1s extended
to include all those aspects of behaviour which are subject to
contro].  Experiment s controlled observation.  Experimental
psychology uscs controlled obscrvatron
Nature of Experimental Psychology

As 1n clear from the above discussion, experimental psycho-
logy 1s a science  Its natuse 1s screnuific  In order to understand
its nature more elaborately, let us understand what 1s science
Expermmental psychology s veridical It discovers the cause-and-
effect relationstup between the various phenomena On the basis
of this discavery 1t preducts the [uture course mn the vafious spheres
of Iife. Experimental psychology as a scrence uses scientific methods,
It very widely utilities the expenmental method which s as
much screntific as any other method 1n the strct sense of the
tecm. [t 1s factual because it depends on the facts The experimen-
ter observes behaviour with an objeing athitude, notes 11, classifies
and compares it and finally finds out general principles based on
common factors. He does ot pass a udgement on behav but
only discovers 1ts general pnnciples.  These principles of
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tal psychology are universal if the circumstances do not change.
They can be verified by any onc at any time and at any place. On
the basis of these principles the psychologist can predict the future
course of human beings and groups. Thus experimental psychology
is a positive scicnce.

What is Scicnce ?

Experimental psychology is a positive science.  Before discu-
ssing the claims of experimental psychology to be called an exact
science it is necessary to find out the meaning of the term
science itself.  Science is a systematic study of a limited field of
experience.  Thus a study can be called a science only when it has a
limited field to study and a systematic mcthod to use. It is how-
ever not the subject matter of a study that makes it a science, but
its method. It is the method of scicnce which distinguishes it from
art and philosophy. Thus to understand science, it is relevant to
analyse the various necessary steps in the scientific method.

Steps in scientific method

Scientific mecthod requires much creative imagination, objec-
tivity, patience and hard Jabour. It requires a scientific attitude or

spirit in study. The following are the main sieps in a scientific
method—

(1) Observation—The first step in a scientific method is to
obscrve the object of study closely and carefully.  This obscrvation
requires various types of apparatus and instruments.  These appa-
ratus and instruments must be correct and exact.

(2) Recording—Another step in the scientific method is the
rccording of whatever is observed. This requires detached
objectivity.

{3) Classification—After the data are pathered the scientist
classifies it according to facts. As Karl Pearson writes, “The
classification of facts, the recognition of their sequence and relative
significance is the function of science.”  The classification is done
in such a way that a certain refation and pattern may be observed

in the scattered data.  Thus by classification the data are organised
on a particular pattern,

(4}  Generalisation—The fourth siep in the scientific method

is pencralisation. By generalisation, scicentific laws are discovered
from the classified data,

*Roul Pearson, The Grammar of Scicnce, p. 6, o T
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(5} Verification~The - Jast and yel the most importaat step
int the scientific method is the vertfication of the Jaws that have been
discovered.  Scientific facts are veridical.  They can be verfied by
any one under suitable conditions.

Essentials of Scicnce

From the discussion of the steps in the scientific method as
given above, it is clear that a stience must have the following
essentials—

(1) Scientific Method—It goes without saying that no study
can be called a science without having a scientific method.

{2} Factmality~—Science is factual The scientist studies the
facts with an objective attrtude.

(3) Universality—Scientific principles are universal, They
are found true i all trmes and m all climes.

{4} Veracity—Scienttfic principles are seqdical, They are
subject to venfication and are venfied through scientific methods

(5) Discovery of Cause effcct Relationship—Science finds
out cause-effect relationships in the subject nature of its study and
discovers universal principles.

(6) DPredictability—On the basis of these  cause-effect
!elanonshlps, the scientist predicts the futvre course i varous

and these pred come truc because they are based
on unversal factual pnncnplcs
Experimental Psychology is a Science

After elaborately discussing the nature of science, the clarm
of experimental psychology to be called a scrence, c:m be easily
examuned, [t wiil be found in seq thatexr psychology
has all the essenual characteristics of a science as given above
The main points tn this connectton are as follows—

(1) Expcrimental Psychology Uses Scientific Methods—Almost
all the methods of psychology are more or less scientific in their
natute  Of these the experimental method s the most exact, It s
no less screntific than any other method, used in other sciences,
Lxperimental psychology widely uses this method in all its branches,
In the expentmental method  the dcpcndcn( nnd ndependent
rarizbles are disti hed, the deg and
the cffect of the independent sanables abscncd Thus 1n the
experiment, the psychologist obscrves a certair phenomenon i
strictly controlled situations He alwo uses various types of instru-
meats, ¢, g., chronoscope, a tughly seasitive eloch, used to determine
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the interval time down to the thousandth part of a sccond in
reaction experiments. The psychological laboratorics are continuously
developing and new and more cxacl instruments are being
constantly put to use. With these instruments the psychologist
observes the phenomenon, notes it, compares and classifies it and
discovers various principles through gencralisation.  These gencral
principles in experimental psychology are as much veridical as a
science demands. It should be noted here that all other methods
uscd in psychology arc not as exact as the experimental method, but
more and more cfforts are being made to sccure as much exact-
ness possible. Whatever difference of opinion may there be among
the psychologists regarding the merits and de-merits of a particular

method, all agree that the methods utilised in psychology must be
scientific,

(2) Experimental Psychology is Factual—Psychology studics
the facts of behaviour. The psychologist is detached and objective

in his observations and experiments, The proper ficld of psychology
is not values but facts,

(3) The Laws of Experimental Psychology are Universal—
The laws of experimental psychology have been found to be correct
in every time and place, under the same conditions, The general
principles of experimental psychology are universal, whatever diffe-
rences there may be in the psychology of different individuals, c.g.,
the psychological fact that human beings and animals are emo-

tionally disturbed by any impediment in the satisfaction of their
impulses, is applicable everywhere,

(4) The Laws of Experimental Psychology are Veridical—Thus
by verification and re-verification psychological principles have been
found to be truc cverywhere. They can be verificd by any one.
To illustrate, it is a psychological fact that whercever there is some
conflict, there are some frustrations behind i,  This fact has been
verified by the clinical psychologists. By discovering thesc frust-
rations, one can trace the causes of the particular conflict.

(5) Experimental Psychology Discovers The Cause-cffect Rela-
tionship in Human Behaviour—Experimental psychology not anlv
observes behaviour, but also finds out causc-cffect relationship in xt
e, it has discovered why and in what circumstances a D L, is
constant.  These findings have been put to use and found correct.
Thus experimental psychology discovers the ‘how” of behaviour
topether with its ‘what’,
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(6). Lxperimental Psychology Predicts Ifuman Behavjour—By
discovering the cause-effect refationship, experimental psychology
also predicts human behaviour and these predictions are generally
correct.  Thus in the modern fv¢ countrics, appoi;
to different Government posts are made by relying on the predic-
tions made on the basis of psychological tests. On the basis of
these psychological tests, it is dicted that such and such person
will be a good soldier and o and so a good administrator; and
generally this proves true in actual experience.

Scope of Experimental Psychelogy

The history of psychology has wit d ever widening scope
of its field. Psychology today dees not only study the animal be-
haviour, but it also studies the behaviour of man in all the stages
of his development. Not only docs it study different types of
bebaviour, but it also compares 1t and finds out general principles
useful in the understanding as well as the control of behaviour, 1n
bnief, where there is behaviour, one finds scope of psychology,

The most method of p 'y psychology 1s
the experimental method and one finds 1t today particularly used 1o
a growing branch of psychology, known as expenimental psychology
This 1s one of the most valuable branches of psychology stnce 1t
uses strictly scentific methods in its study  Experimental psycho-
logy studies external behaviour as well as the internal processes of
the different stages of human development as also of aminals
Only those phenomena fall outside 3t field which cannot be studied
in controlled situations, But the scope of expernmental psychology
1s pradually wideming with the (nvention of new tools and instru-
ments for experiments,

Q 2 Describe the st up of a typical psychological experi-

ment Indicating the functions of controls in it ¢ Baraidis $965)
Describe the different steps In performing a psychological
experiment  Ilustrate your answer (Bombay 1965)
Clearly distinguish between §ndep and dent variables
and explain what is experimental control of variables (Foana 1963)
Lxplain the signi of independent and dent variables

and the parameters in experimental method

How is the necessary control of varibles effccted in an experh
ment 7 Illustrate by means of an example (Nagpar 1567
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Value of Experimental method :

Psychology is the positive science of behaviour. Science is a
method. It is distinguished from philosophy on the basis of metho-
dological difference. Science is the study of any object by scientific
method. Hence if psychology is to be called a science, it should
use scientific methods, e.g., introspection, case history and observa-
tion ctc. But experimental method is the most important method
in the study of psychology. It is this method which has the credit
of bringing psychology to the level of an exact scicnce. Hence
modern psychology places greatest emphasis on experimental
method.

What is Experimental Method :

According to Garret experiment is a question asked systemati-
cally. Thus in cxperiment, the experimenter has a problem before
him. He cxperiments to find out the answer to this problem.
The clarity of the answer depends npon the clarity of the question.
The question is based on a hypothesis. This hypothesis is proved
or disproved by the experiment, e.g., suppose that while studying or
teaching some one thinks that motivation has its role in study.
This is merely a hypothesis.  To examine it, it is placed in the form
of a question—does motivation cffect study 7 To get an answer to
this question, it requires psychological experiments. Suppose by
the experiments one arrives at the result that motivation is useful
in the study : this proves the hypothesis, Now another question
might be raised as to how far motivation helps in study ? This
question will lead to further experiments in this line. In this way
various types of enquirics can be made through the method of
cxperiment e.g., experiment regarding the effect of motivation on
study. Similarly, the effect of smoking on study, of family environ-
ment on the child, the effect of intelligence and practice in learning
ctc., may be put in the form of the questions and experiments can
be performed to get answers to them. In the cxperimental method,
the abservation is held in eertain  predetermined conditions. Thus
experiment is a controlled observation. 1t is the observation of the
behaviour or activity in fixed circumstances. The characteristic of
t{ais abservation is that it can be repeated in different places and
times without difference in results,

Steps in Experiment :

There are the folfowing steps in a typical experiment :
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{l? Raising & problem s The first stepnan experiment i3
the raising of the problem e.g., 1t is said that smoking is harmful
to the students, On the other hand somc say that it helps i
concentration, Those who are neither for nor against smoking
may say it is not smoking but the personality of the student which
1s relevant to his results in examinations. This discussion creates a
problem about the cffect of smoking on physical or mental capacity.
‘This problem may lead to further experiments.

(2) Formulation of a hypothesis : The second step in ex-
peimental method 1s the formulation of a hypothesis In the
cxample of smoking the problem of its effect on physical and
mental capacity can be put in the form of a hypothesis. This
hypothesis will be Itke this “‘smoking is harmful for physical and
mental capacity®. Now fthis hypothesss will be tested by experi-
ments.

{3) To distinguish independent varfable and dependent
varlable : The third step 1n expersmental method is the distinction
between independent vapables and dependent varables  In the
cxample of smoking, the physical and mental capacity will be the
dependent vartables, since they wall be fixed n experiment.
Smoking will be an independent vanable since the aim of the
experiment 15 to find out the effect of its presence and absence

(4) Confrolling the environment or situation. The fourth
and the most important step 1 the expenimental method s
controlling the environment or situation  There are scveral diffi-
cultics in the above mentioned experiment on smokang, It 15 just
possible that the subiect may try to prove that smoking has no
effcct on physical or mental capacities But to neutralise these
possibilitics the expenimental situation s controlled. In the ex-
penment on smohking, the eyes of the subyct were closed by
bandage Two exactly stmilar holders were used  One of these
holders had an clectric wire  through which the subject might
1nhale the warm air, while the other holder had a common crgarette.
In all the sesstons of the cxpeniment all types of sounds, related
with smoking were made, e g, the rubbing of the matchetc. At
the end of the experiment there were sticks and ashes Iying round
about, so that the subject mught thiok that he really smoked The
subject cannot touch cigarette at any tme  The cxpenimenter him-
self puts and takes away the holders from lus mouth In the sessions,
when cigarette was not gnen to the subgect, the experumenter hum-
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self smoked. To stop the signs reccived by the smoking sequence
of giving and taking away the holders, the sessions of smoking and
not smoking were kept irrcgular. These special arrangements in
the case of experiment on smoking arc necessary in all types of
experiments.  The arrangements of control differ according to the
nature of experiments. In the case of man some special types of
controls are necessary so that the subject may not know the princi-
ples of the experiment, since it is feared that this might make
difference in his mental attitude. But in the case of experiments on
animals this difficulty is not there. So therc arc different types
of ‘controls in the cxperiments on animals, e g., Pavloy, in his
experiment on conditioned reflex in the dog made special arrange-
ment for the flow of saliva and to gather it out side dog’s mouth.

(5) Analysis of the result :  The fifth important step in the
experimental method is the analysis of the results.  Generally, the
subjects of the experiment are divided into two groups—one con-
trolled and another experimental. In the experiment on smoking
every subject was also his controlied subject. All smoked half
times and in the remaining half they inhaled warm air. The
experimental group is often called independent variable, since the
experimenter can stop it or modify it.  In the experiment on smok-
ing, cigaretic is an independent variable and the results of its
presence have been compared with the results of its absence  For

the analysis of the results of the experiment, statistical technique
is used.

(6) Verification of the hypothesis by the result of the experi-
ment : The sixth step in experiment is the verification of the hypo-
thesis by the result of the experiment.  The result of the experiment
exhibits whether the hypothesis was right or wrong. In the experi-
ment on smoking, it was found by the comparison of the sessions
of smoking and non-smoking that there was very little difference
in the results,  Smoking increased heart-beat and the trembling of
the hand.  This cffect was observed more in non-smokers than ‘lhc
smoker subject.  No influence was observed on mental capacitics
known by mental tests.  After 18 days of smoking it was con-
cluded that it had very insignificant cffect.  This result dis‘;;)rovcd
the hypothesis. '

Limits of Experimental Mecthad :

Like other methods, experimental method has also its own

limun'tinns. The following are the most important hmitations of
experimental method : '
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{1} Astificial situation of Laboratory ;  Aruficial situation of
laboratory is a charactenistic of cxperimental method as weli as
its limitation.  Ta the expenimental method the experimenter leaves
some varables. But it is very diflicult to ascertain all the variables
working in a particular situation, e.g, in the attaioment of scholag-
ship, the hours of work, the hours of extra-curnicular activity, anxicty
for future, interest in the socral work, motivation for sogial work,
hours of study ctc., were controlled and the time given for
student’s acti was i d and d . The result by
the increase and decrease of the hours of study shows its effect on
scholarship  But it s possible that the varnables, controlled in
thus experiment may not mclude alt those which effect the attain.
ment of schoalrshup.  Asa matter of fact @t is sery difficult to
ascertan all the factors affecting the attamment of scholarship 1a
a man and the result is that the cffect of some of the factors might
be alluded 10 some other.

(2) Difliculty in the control of the aititude of the subject:
Another imitation i the experimental method s the dificulty
in the control of the atinude of the subject. In éxperiments on
men it 15 often very necessary to control their attitades, since if the
subject 1s opposed to the experiment or careless towards it he
might grve wrong answers or keep sifent Dot tf s not afways easy
to control the attitudes of the subgcts specially when they are
children or students  This makes the result of the experiment
unreliable,

{3) Difficulty of sccuring the co-operation of the subject :
Another difficulty in cxperimental  method s the difficulty of
secuning the €o-operation of the subject  Experimental method is
il ible without the co-operation of the subyet, but the co-
operatton 15 not afways eastly forth-comuing It 15 possible that
the subjct may show himsell fatigued or not fatigued accordmg
to his attitude or girc faisc rephes  This difficulty makes expen-
mental method vnseliable

] Limited Dleld :  The last but not least, important hme-
tation of the cxpertmental method 1s the hmtaton of ats field.
In several matters st cannot be appled at all, e g, 1f one has 1o
know the effect of bad envii on child’s s
not possible to place some chuldren in bad cnvironment and 1o wat
for the results.  Agam, in the case of the menia) states, ke Josc
etc., it is newther posstble to confrol them nor to ¢rcate them m




10 Experimental Psychology

the laboratory. These and many other phenomena can be studied
only through obscrvation or introspection ete.

Inspite of above {imitations of the experimental method, it is
undoubtedly the most important and valuable mecthod in psycho-
logy. It is by this method that the psychologist arrives at the most
exact conclusions about behaviour,  But experimental mcthod is
limited to only those aspects of human behaviour, where one may
hope to arrive at exact conclusions, On the other hand, some
aspects of human behaviour are so changeable and complex that
one should be satisficd with their observation and asrive at some
workable conclusions. The ficld of experimental method however,
is gradually being widened with the advent of new inventions,
rcparding tools and instruments.  If observation and introspection
methods have widened the field of psychology and made it more
useful in daily life, it is experimental method which has sccured
a respectable place for psychology among the sciences. In the
world outside the limits of laboratory, man will always learn by
experience and oservation but it is on the experimental method
nlonc that the future of psychology as a science depends,

Control in Fxperimental Method :

In an expriment, the subject is studicd in controlled situa-
tions. The experimenter divides different factors in the experiment
into dependent and independent variables and controls the former to
watch the influence of the fatter. Without such a control, the result
of the experiment can never be dependable, e.g., in the cx;;crimcr{tt
determine the effect of smoking on study, the constancy of the .
of the subjects, their intelligence, work at school cte are ne 'mc
because all these factor  “since the study, I thos;.:,do not fgss‘m
the same or _conﬁmm nce by the infie “either of “}‘1‘1!"
may be mis-interpre .ence Jue f : T poor (m:;r\n

smoking,  In ondin tance ¢ ‘
observation is not - . ' H . ontrolled
e e £ . - v e conclu-
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measure by certain factors, e.g., the age, fnteltigence, motive, inten-
tion, education and the physical and mental states such 25 hunger,
fatigue etc, AI.I these can influence the result of the experiments.,
Hence nio definite conctusions can be drawn without conteolling 2l
these factors.

Thus every expenment has certamn conditroning factors. In
them, the general condition of the subjezt 15 very important, Inthe
psychological experiment the atttude must be controfied. For
example, if an exp 15 beng ducted with regard
to fearning, it 1s necessary that the subject should not be asverse
to fearmng since that will lead to the failure of the experiment. In
such experiment the subjects are told that they should attend to such
and such stimult and jeave such and such. Sometimes the subject
is kept in illusion, He s told that 2 certan thiog s being
examined, while actually it 1s something else shich is under examina-
tion, ¢ g., 1n order (o determme the influence of a certan medicine,
sometimes the water and sometimes the medicine is snjcted. In
experiments on ammals, the athitude of the subjket need not be
controlled, But mn expeniments ort iuman baings, specally adults,
it 18 necessary, to control the athitudes of the subjects,

Stde by sude with the mternal atutude, the external stimuli
should also be controlled Stimult clude sl those internal and
external factors which have some effect on the subjct to be
studied, e.p., Dight, sound, touch, temperature, smell ctc., are
external stimuli and nervous excitements are the nternal sumuh.
Both these types of stmult affect the subject. Hence they are con-
trolled, ‘The external stimuli are controlled with the help of vanious
types of rooms and apparatus  The internal stimulr are controlled
by administering cortamn medicines or particular type of food or by
keeping the subject hungry etc

In cerfan expersments, the heredity should also be con-
trofied, ¢ g., if the psychologrst has to determune the effect of training
and matunty on the development of the child, he should take
two types of subycts e trained and untraned  Alorg with
this both these subjects should also be the same Simianty of
hetedity is found only i 1dentical tmns  Herce i such expeniments
the psychologist Should take identrcal twms  Now en¢ of these

should be trained and the other untramed  The companison of the
desclopment of both these will exhibit the inflluence of traming on
development.  Thus sn the expeniments on human betngs. many

’
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the Jaboratory. These and many other phenomena can be studied
only through observation or introspection cte.

Inspite of above limitations of the experimental method, it is
undoubtedly the most important and valuable method in psycho-
fogy. It is by this method that the psychologist arrives at the most
exact conclusions about behaviour,  But experimental method is
limited to only thosc aspects of uman behaviour, where one may
hope to arrive at exact conclusions. On the other hand, some
aspects of human behaviour are so changeable and complex that
one should be satisfied with their observation and arrive at some
workable conclusions.  The ficld of experimental method however,
is gradually being widened with the advent of new inventions,
regarding tools and instruments. If observation and introspection
methods have widened the ficld of psychology and made it more
useful in daily life, it is experimental method which has sccured
a respectable place for psychology among the sciences. In the
world outside the limits of laboratory, man will always lecarn by
experience and oservation but it is on the experimental method
alone that the future of psycholopy as a science depends.

Control in Experimental Method :

In an expriment. the subject is studicd in controlled situa-
tions. The experimenter divides different factors in the experiment
into dependent and independent variables and controls the former to
watch the influence of the latter.  Without such a control, the result
of the experiment can never be dependable, ¢.g., in the experiment to
determine the effect of smoking on study, the constancy of the age
of the subjects, their intelligence, work at school etc., are necessary
beeause all these factors influence the study. If these do not remain
the same or constant, the difference by the influence of cither of them
may be mis-interpreted as the difference due to smoking or non-
smoking. In ordinary life the importance of such a controlled
o’bscrvntion is not so much emphasized. Hence most of the conclu-
sions are far from being accurate.  They are at the most, merely
viorkable inferences. By secing some smokers in good health, it is
often concluded that smoking has no bad effect on health. Simi-
larly, when a patient is cured, no cffort is made 1o ascertain whether
ltc has been cured by the medicine or owing to some other causcs,
For exumple. normally a man is relieved of his cold after the third
day, but some people do not give the credit of this relief to nature
but to the medicine.  Psychalogical processes are influenced in great
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measute by certaim factors, ¢ g., the age, intefligence, motive, inten-
tion, education and the physical and mental states such as hunger,
fatigue etc. Al these éan influence the result of the experiments.
Hence no defimte conclusions can be drawn without controlling all
these factors.

Thus every experiment has certain conditioning factors. In
them, the general condition of the subject 1s very important, Inthe
psychological experiment the attitude must be controlled. Tor
example, if an experiment 15 beng conducted with regard
to learning, 1t 1s necessary that the subgct should not be averse
to learning since that will fead to the farlure of the experiment. In
such experiment the subjeets arc told that they should attend to such
and such stmub and leave such and such.  Somctimes the subject
is kept in illusion. He ss told that a certam thing is being
examined, while actually 1t 1s something else which is under examina-
tion, e g., 1n order to d the infl of a certamn icil
sometimes the water and sometimes the medicine s inpected. In
experiments on amimals, the attriude of the subject need not be
contrelled.  But in experiments on human bemngs, specrally adults,
1t is necessary, to control the attitudes of the subjcts

Side by side with the internal attitude, the external stimuli
should also be controlled Stimuli include all these internal and
external factors which bave some effect on the subject 10 be
studied, e.g., hght, sound, touch, temperature, smell etc,, are
external stimuli and nervous excitements are the nfernal stimub.
Both these types of stimult affect the subject  Hence they are con-
trolled. The external strmuli are controfled with the help of various
types of rooms and apparatus  The ternal sumuh are controlied
by admimstering certain medicines or particular type of food or by
keeping the subject hungry ete

in certan expeniments, the heredity should alse be con-
trolled, e g., 1f the psychologist has to determine the effect of trarning
and maturity on the development of the child, he should take
two types of subgcts i tratned and untrained, Alorg with
this both these subects should also be the same  Swmthanty of
heredity 1s found only s identica) twins. Heree in such expertments
the psychologist should take wdentical twins Now one of these
should be trained and the other untrained  The companson of the
development of both these will exhibit the wnfluence of training on
development.  Thus in the cxpenments on human bemngs,
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factors are to be controlled. In the experiments on animals, some-
times some external or infernal organ has to be removed throug‘h
operation, e.g., in order to determinc the influence of a ccru}m
endocrine gland the behaviour of the animal is noted, the endocrine
gland is removed and the behaviour is again noted. Now a com-
parison of the behaviour with and without the paticular endocrine
gland will give the influence of that gland on behaviour.

Dependent and Independent Variable :

As has alrcady been printed out, the different factors in an
experiment are divided into independent and dependent variables.
Independent variables are stimuli or particular state of the subject
which can be changed as desired.  Often the independent variable is
onc because the cxperimenter has to see the effect of cvery factor
scparately.  But if the cffect is duc to two factors, which are not
separated from each other, it will be diflicult to determine how much
influence is cxercised by cach of them. In the statistical method,
there can be more than onc independent variable because statistical
analysis separates the influence of cach factor.

Dependent variable, as is clear from its name, depends on the
independent variable, The experimenter keeps all the factors of his
experiment constant and changes some one factor.
results ina certain cffect in the subject.
dependent variables.

This change
These factors are the
These include the external behaviour of the
subject, . g. speaking, hearing, laughing, weeping cte. as well as

internal processes.  The internal processes are determined with the
help of certain instruments.

The analysis of various factors of control in an experiment,
as given above clearly shows that the method of experiment very

much depends on the control of the various factors in the particular
experiment.

Q. 3. Discuss the chief contribution of Wundf to the growth of
Experimental Psychology, (Aera 1563)

In the development of modern psychology in Germany Wundt
has played a very sipnificant role. Wundt cstablished the first
psychological laboratory of the world and encouraged psychological
caperiments. He himself performed many experiments and it descrves

special mention that all his experiments were of a scientific nature.
Farly life and Tducation

Wilhelm Wundt was born in a place called Neckaran in the
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year 1832, s early education was under the guidance of a priest,
Later on he studied Medicine at the Tubingen University, Aler this
he went to Heidelberg University where he studied Physialopy. In
1856 he went away to Berlin and further studied Physiology. Here
he made a detailed and experimental study of Physiology under the
guidance of Muller, At that (ime Muller was famous as the greatest
physiologist.  Wundt learnt a lot from Muiler.

In 1857, Wundt agreed to delner lectures in the Hicdelburg
University and remaincd on this post for 7 ycars During this
period he wrote a book on Physialogy. In 1864 he became assaciate
professor,  Helmholtz did not e¢ncourage Wupdt in conducting
experiments in Physiolagy as Wundt's mathematical knowledge was
not sufficient for such experiments. In 1874 Wyndt accepted the
post of professor of philosophy in the Leipng University  Here
he pesformed physiological cxperiments and established the world's
first phystolopical jaboratory. Thus his fame spread far and wide
and students from different countries started comung to him. The
Americans, Cattell and Hall, were among his first students.

Wundt wrote many psychological articles and books. 1n 1863
one of fus articles the subject of which was sense perception was
published. In this he threw hight on the screntific facts related to
sensattons. The most famous of his books named Outlnes of
Physiological Psychology was publshed in 1874, This book was
three parts and contaned nearly 2400 pages  Wundt did consider-
able Jaboyr on this book and this book became so popular that
by 1911 six editions of st had come out

In additron Wundt also wrote some text books for the teach-
tng of psychology, These books were most usclul for the studeats
of psychology. In fact, Wundt remained busy theoughout fus Ife
in contmuous study and writing  He wrote another book on Folk
psychology which had ten parts A speaial Rature of this book was
that he started wrtting this when he was 70 years ofd. - Wundt had
an interest in expcnmenlalpsyrhology And this s clearly indicated

m all s works
CONTRIBUTIONS TO PSYCHOLOGY

To clanify the nature of psychology. Wuondt organised s

varous subjects wnto a systematec form and at the same tme made

these subjects clear, In other words he made psychology sysiemahe
and in this way made it easy for the students to study psychology,
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Wundt analysed and cxplained such mental processes as
sensation, perception and concepts. The basis of this study was
experimental,  He explained the part that was played by the nervous
svstem and secnsc organs in the development of sensation. 1e
accepted scnsation and feeling to be a necessary element of the mind
and described intensity, quality and duration in defining sensation
He performed different psycho-physical experiments concerned with
intensity in sensation and defined them on this basis. While defin-
ing it, he threw light on the simple form of scnsation. He made
direct perception the basis of extent and duration.

Feelings

According to Wundt there are three dimensions of feeling.
First dimension of feeling was pleasant or unplcasant. In other
words on onc cnd of the dimension of feeling, pleasant feeling is
found and on the other unpleasant feeling.  In this way both ends
arc complclely different from cach other. On the one end of the
sccond dimension is peace and on the other opposite to it cxists

excitement.,  Similarly, in the third dimension rest and {ension are
found.

Wundt discovered by experiments that during pleasant feeling
there is also a feeling of peace and rest. On the contrary, unpleasant
fecling also has excitement and tension in it.  Similarly, aiming at
the arousal of feeling, three out of the six kinds of mental conditions
should necessartly exist.  This theory of Wundt is famous as the
theory of tri-dimensional feeling.

Ideas

According to Wundt a concept is related to direct perception.
He said about the nature of perception that it was the combined
form of fecling and memories.  Ideasy and concepts emerge from
direct perception.

' Waundt has classified ideas and concepts on the basis of their

qualities. According to this classification there are three kinds
of wdeas :

1. Intensive Ideas

2. Space Ideas
3. Time Weas
Wundt said about the

mtensive idea that its develo
; g H H s ment occurs
when the ideas wre unsoo P o

el .
R S ated on the basis of consonance and resist-
anve. Intensive rdeas are related to those sounds and thoughts in



Lxperimental Psychology : Nature, Scope, Status and Aims 13

which similanity and dissonance are found.  Infensity in Ideas is
duyc to the unity in theit form  Opposite ideas ¢annot combine to
become intense. )

Wundt has written about space ideas that these are ideas which
are connected with space. Stmilarly, time sdeas are those ideas which
are m‘-z‘led to time. A the individual goes on gasning experience on
the basis of physiological actities, time and space ideas go on
wncreasing at the same rate  The amount of time consumed by a
work 1s known by the time idea and similarly distance from onc
place to another 15 perceived by space idea.

According to Wundt the evaluation of fecling and emotion is
related fo the nervous system. In other words some physiological
change takes place m the creation of feeling and emotion,  Witen
fecling occurs 1n a person then some peculiar reactions occur in his
body. Feehng 1s the cause which 1mpels man to action and mose-
ment in some direction
Apperception

Wundt said about apperception that it was related to the upper
portion or the bram.  The action of apperception occurs by the
combination of netves.  Association has an important role i the

s of appercer The of it goesto
the brain through the medium of the nerves, where perception
evohes. The sensations of the imdmidual acquire meaning on the
basts of associatton, In the action of remembering there is the con-
teshutron of both apperception and assoceatron  Meas and concepts
develop on the basts of assocration and the action of remembering
takes place on this basis When any special fact or concept necds to
be bered, then both a jon and app 1on are helplul
e its selection. It will be appropriate to say that if there is no co-
operation of association and apperception in the actron of remember-
ing the many thoughts wal come 1 a single memory and 1t will be

' hard to decide as to which idea 1s needed

1t 15 clear that Wundt studicd menta) processes on a physio-
logical basis but he also made it elear that the actions of mund and
body do not depend upon cach other to such an extent 1that there can-
not be any consideratipn of them scparately  Wundt has accepted
that mind and body are distinct but still they are mtiately associa-
1ed with each other. In other words mund and body are paratiel to
exchother, But Wundi has not clanfied why thev have this close
refation between them
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Wundt analysed and explained such mental processes as
sensation, perception and concepts. The basis of this study was
experimental, He explained the part that was played by the nervous
system and sense organs in the development of sensation. He
accepted sensation and fecling to be a necessary element of the mind
and described intensity, quality and duration in defining sensation
He performed different psycho-physical experiments concerned with
intensity in sensation and defined them on this basis. While defin-
ing it, he threw light on the simple form of sensation. He made
direct perception the basis of extent and duration.

Feelings

According to Wundt there are three dimensions of fecling.
First dimension of feeling was pleasant or wunplcasant. In other
words on onc cnd of the dimension of fecling, pleasant feching is
found and on the other unpleasant feeling. In this way both cnds
arc completely different from cach other. On the one end of the
sccond dimension is peace and on the other opposite to it exists

excitement,  Similarly, in the third dimension rest and tension are
found.

Wundt discovered by experiments that during pleasant fecling
there is also a feeling of peace and rest. On the contrary, unpleasant
feeling also has excitement and tension in it.  Similarly, aiming at
the arousal of fecling, three out of the six kinds of mental conditions
should necessanly exist. This theory of Wundt is famous as the
theory of tri-dimensional feeling.

Ideas

According to Wundt a concept s related to direct perception,
He wind about the nature of pereeption that it was the combined
form of fechng and memorics.  Ideas and concepts emerge from
direct perception,

Wundt has classified weas and coneepts on the basis of their
qu:.xhuus, According to this classification there are three kinds
of ideas @ »

f. Intensive fdeas

2. Spuce Ideas

3. Time fdeps

Wundt <aid about the imtensive iden that its de
when the ideas are associated on the b
ante.  Intenshe ideas

‘ velopment occurs
asis of consonance and revist-
are related to thowe sounds and thounhts in
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which similarity and dissonance arc found.  Intensity in Ideas is
duc to the unity in their form.  Opposite ideas cannot combine to
become intense. -

Wundt has written about space ideas that thesc are ideas which
are connected with space. Similarly, time ideas are those ideas which
are refated to time.  As the individual goes on gaining experience on
the basis of physiological activities, time and space ideas go on
increasing at the same rate  The amount of time consumed by a
wotk is known by the time idea and similacly distance from one
place to another 1s perceived by space wlea,

According to Wundt the evaluation of fecling and emotion 15
related to the nervous system.  In other words some physiological
change takes place in the creation of feeling and emotion  When
feeling occurs 1n a person then some peculiar reactions occur 1 hus
body. Feeling 15 the cause which impels man to action and move-
ment 1n some direction.

Apperception

Wundt said about apperception that it was related to the upper
portion or the brain  The action of apperception occurs by the
combination of nerves. Association has an important role n the

o P The of assowiation gocs to
the brain through the medium of the nerves, where perception
evolves The sensations of the individual acquire meaning an the
basis of assoctatton. In the action of remembering there 15 the con-
tribution of both apperception and assouation  Ideas and concepts
develop on the basis of association and the action of remembering
takes place on this basis When any special fact or concept necds (:\
be remembered, then both association and apperception are helptul
in its selection. It will be appropriate to say that 1f there 1 no eo-
operation of association and appereeption in the action of remember-
ing the many thoughts will Lome (n a single memoty and 1t wil -~

! hard to deaide as to which 1dea 15 necded

Itis Flcar that Wundt studied mental processis on 2 M s
logical basis but he also made it cear that the actions of - -
body do not depend upon cach ather 19 5uch an cxtent that -~
not be any consideration of them separatels  Wundt mye e
that mind and body are distinct but <tll they are 1 g o
ted with cach other  In other words nund ng RRISIPEY
cach other.  But Wundt hus not canited why sy - -
relation between them o

ERNN
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In psychology too Wundt has Jaid stress on cxperimental
psychology. For his cxperiments he chose only those subjects on
which much information was not available. In addition to visual
and auditory sensations, Wundt is also credited with the experimental
s udy of other sense organs. He also expzrimented to determine the
time for physical reactions. He also found out the time taken for
the related reaction when the appropriate stimulus occurs.  In this
way psycho-physics was strengthened by the cxperiments of Wundt.
He also studied association and appereeption.

VWundt's greatest contribution to psychology lies in the method
of the study of psychology. In fact Wundt started cxperimental
psychology. Even before Wundt psychologists had writien from
time to time on the scientific study of psychology but it was Wundt
who applicd this in practice.  He found out many facts by experi-
ments in the lahoratory. 1t must also bz remembered that Wundt
established the world's first psychological laboratory.

Q. 4. Write a note on the contribution of Herman Von
Helmholtz in Experimental Psychology.
(Azra 1963, 19 4, 1958, Baroda 1959
After Waondt, the name of Helmholtz is mout notabls in the
development of expenimental psychology,  As s obvious from his
nume. Helmholtz was a German, born in 1821 ut Potsdam. a place
near Berlin, s fatber vas o teecher of linguistics and philosophy
and Helmhots's early cducation was under his puidance, But he was
never a brfhant <tedent. May be the cause for this was that from
chilldhood his heaith was not satisfactory.  Thus he could not lead
a more actiene Dife though he had great interest in pames.,
Helmholty waw interested in sclence, espzeially
Hence he started studying physics and very soon
abke bnowlsdee inat. .

in physics.
arquired consider-
In those days it was not suffizicnt to study
«r‘;m:: for inelithood, Henoe Helmholty alon had to etady mcdicinf.:.
A e age of 21 b2 published an articts '

‘ on mediine in which he
wuid that the cells of gaagatin were

attuched one by one to different
veinn. Delore thes there had not been any wdx on this subject
Hemee thes cubiet and fact wasvwelomed i ¢ :medical field, From

Biore, Helmbolts™s enreer alnried.
3»7\ paltp e endy . v e .y .

B H ] n.'z W :‘ enbsted 1n the army He was appointed as o

surrzat. During Be ety there bz petformed mo

suprriments and mads mtence ondy af energy, |

R Fah L B e -y
evy anthe contzroation of enerpy,  In

oy piycholngicnd
fc abo wrote an
thin ¢say he decaribed the
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importance of encrgy and that how necessary was its consers atron.
Psychologists had not yet paid any attention to this subjeet.

Helmholtz was interested in experimentat psychology. Ihs
most important work in psychology was the Principles of Piysiologs-
cal Optics . He wrote a book on physiological optics which had
three parts scparately published tn 1856, 1860 and 1866 respectively,
These three parts were on physiologteal optics but physics has been
used as the basts in the first part, physiological dynamics in the
sccond and psychology in the third,

1. Young-Helmholtz Principle of Colour Vision—Helmholtz
conducted an cxperimental examination of Thomas Young's principle
of colour vision and found it to be defective.  He amended thus
prinerple, which came to be known as the Young-Helmholtz principle
of colour vision  Before we understand this principle we must know
about Young's principle  In brief, Young's principle was that in
fundamental form there are three colour sensations.  They are Red,
Green and Violet respectively, In their different mixtures were
seven colours. as Yellow 1s formed but miung Red and Green,
Orange from Violet while Red and Blue are formed by Green and
Violet.  The seventh colour is white hight which 1s formed by the
mixture of the three primary colour scnsations  Helmholtz amended
this principle.  According to him the three main colours are Red
Green and Blue  While defining these three colours, he conceiv-
cd of three cones of retina which are known as R Con, G. Con,
and B, Con. The nerves of these arc related to the Red, Green and
Blue colours  When these cones are stimulated separately then the
seneations of red, green and blue colours respectively occur  When
the cones of red and green colours are equally stimulated by the
Light waves then yellow colour is scen  When the three cones are
cqually cxcited by the light waves then dividuals have colourkess
scnsatton  This is the theory of Helmholtz,

In cniticism of this theory it can be said that there is no clear
definition of colour-bhindness in 1t. It has been scen by experr-
ments that those persons who are blind to red and green colours
can sec yellow colour, 1t 1s not possible to explain this phenomenon
by the principle of Helmholtz.  Sull the importancs of Young-Heim-
holtz principle cannot be questioned  Cnough Iight has been thrown
by it on phystological colour optics and the interest of other scientists
has been directed towards this subject.

2. Auditory Sensation—Helmholtz also studied auditory s:n-



18 Experimental Psychology

sations ard maintained that there are thousands of nerves in the inner

mcmbra'w of the ears. Their number is between 1§ and 24 thousand.
The nerves of the membrane of the ear can be compared with any
strit g—:ﬂ musical instrument. By the agitation of one specific wire
of an instrument a special kind of sound is produced. The same
vork is done by the nerves of the ear membranc. These also
resonate sound into the ear.

This fact has also been criticized. It has been proved that the
nerves of the ear membrane do not have the capacity to resonate
sound.

3. Unconscions Inference—Helmholtz has said while defining
vnconscious that for direct knowledge an unconscious inference is
most necessary.  Every person indulges in unconscious inference,
and this action is natural. It is often seen that when a person sees

a colour then he forms an unconscious inference ahout the opposite
colour,

In addition to it the development of unconscious inference
depends on experience. By and by when cxperience increases in a
person. his capacity for unconscious inference also improves. The
action of uncontcious inference is similar to conscious inference. But
while unconsciously inferring, a person does not know that he is

doing so.

4. Direct Enowledze—Helmholtz has also  defined direct

knowledge.  According to him direct knowledge is related with the

stimulas and the <pecific sense organ. It is alco related with the
pre-conception of man and his unconscious inference. While
defining the characteristics and  qualities of things Helmholtz has
written that they help in gaining direct knowledge. No person can

change the cuam) or charecteristic of an article.  These are un-
Lhungeable,

In addiion to this, Helmholtz alco studjed temperature and

said :h'=t it can be measured. Helmholtz has accepted the relation-

stup botwesn prycholory und human phasiology and has defined
mental Pf(),.i&\.\ on this bawus.  In fact Helmholtz contributed
creatly to the developmemt of experimental psychology and did

<
muc!

much lzbour i this respect.

Q.5 Write a note on the contribution of Cattel to Exprimental
Perchnlovy, (dnra iv4h, 1953)
fo American pescholagy

4 the name of J, MeKeen Catte] i mos {
impostent. Cattelwas born in Edtan in LehG. He had his early
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education at the Lofact College, His father was also the president
there, Later Cattelwent to Europe for higher cducation. Tor
three years (1883-1886) he remained a student of Leipzig Unnersity
where he cams in contsct with the famous German psychologst
Wundt, Cattel Iearnt the experimental method of psychology from
Wendt
I'rom Germany Cattel went to Brtain and took admission in
Cambridge University.  Here he had the honour of becoming a stu-
dent of Galton.  Later on he was appointed as a lecturer there. He
stablished a psychol flab y here.  He seturncd to America
2 years later and was appointed as a Jecturer of psychology at
Columbus Unnversity.  Here too he established a Jabosatory.

Tl the first world war he worked in this post but during war
he resigned from this job. Cattel wasa believer in peace and
hence opposed war.  When he expressed his opposition agamst war
then differences occured between him and the university officials and
due to this he resigned  From this it isclear that Cattel was a
determined and fearless person, He strictly adhered to his principles,

A noteworthy thing about Cattel was that he remained a pupil
of three pronecring psyshologists of Lurope, Britain and Amenica—
In Curope under Wundt, in Bratain under Galton and 1n Amersca
under Stanley Hall  While working with Wundt he obtaincd his
doctorate. He studied experimental psychology and designed surtable
apparatus for experiments. From Galton he learnt the usc of statrs-
ties 10 psychology and here too he designed some apparatus
Contribution to I'sychology

Cattel's field was cxperimental psychology. Hence tn psychology
he always stressed the experimental aspect. He did experiments con-
cerming reactton and worked i the field of measurement of
direct knowledge  He used an apparatus called tachitoscope for
this purpose  He found out the fact on studying the direct know-
ledge of childeen that 1 the beginning it 1s unified but later on 9t
£an be analyscd an eategopes It was learnt from his cxpeniments
that separate letters should not be used whle teaching language to
chutdren but they should be taught complete words

Cattel designed many necessary mental tests to measure wmdng
adual differcaces  In fact he wanted to measure mental abihties. He
Iso wanted to Anow what mental ability tay at the root of the work
done by man.
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Henee Cattel experimented on individual differences.  He also
experimented on reaction time, association, direct knowledge and
psycho-physics cte.  He also used statistics in the experimcents on
reaction time.  Thus conclusions relating to rcaction time can be
definitely found by this method. 1n 1887 he published a description
of experiments concerning association and two years later pub-
Jished an essay on free association.  [mportant suggestions on lang-
uage teaching also resulted from Cattel's experiments related to read-
ing.  As has been written carlier Caftel studied direct knowliedge of
children and sugeested about their language teaching that they should
be taught not by letters but by complgzlc words.

He published an essay in 1890 on individual differences.  In
this he emphasized the need for mental experiments to measure indi-
vidua! differences. 1t is noteworthy in this respect that Cattel used,
for the first time the word Mental Test in psychology. In this
gssay Cattel deseribed many mental eaperiments which are used
every vear to determine the mental fevel of college students,  Cattel
included the power of muscles, intensity of speed. pain, absosbing
power, visian and visual intensity, weight discrimination, reaction
time, memory cle. in his meatal experiments.  Since determination
of mental level depends an measutement henee anly those mental
cxperiments should be chosen which can be casily measured.

In addition to mental experiments Cattel developed many new
fields in psychology.  He had (he ability (o organise. He published
his writings from time to time in a mwagazine called Psyehological
Redew. Cattel is abso credited with arsanging for the publication
of Paycholagical Monograph and Psychological Index.,

Cattel edited many reference books among which the famous
boolis were - “Scientists of America” and “Leaders in Education™
He also pubbished a Dircctory  of American scientists and scholars.
In additon hie publishied a monthiy magazine concerning science,

In 1896 Cattel was clected  President of an association called
the American Assowation for the Advancemient of Science. Later
o 1926 he became the Chairmaa of the Ninth International
{:.ss.jt:{mh\g?‘cnl Ft\ﬂprcx». tn 1931' he organised  the American
Prychological Corporation.  The main aim of this oreanisation wis
o mg.;misc sanous psychological experiments and cven today this
oraneation is dowg ueetud and imporiant work, -

. )Sn the endl o can be said that Cattel has made important con-
teibutionts to experimental psychology. He studied individual differ
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ences on an cyperimental basis and accepted the importance of
mental tests in this subject  He established psychological laborato-
ries.  He studied dircet knowledge of children on the basis of
cxperiments and presented important facts

Cattel was a pood editor,  He contrituted to the develop-
ment of psychology by editing many books and magazines. He
had a great personality, s hehaviour with hus fricnds and pupils
was yery cordial and he was fearless and resolute in his principles.
He fearlessly and openly entiosed those whom he wanted to,

In the history of modern psychology hess known as a poneer.
He did work of considerable importance for the development of
psychology  He died 1n 1944
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, Hence Cattel experimented on individual differences. Ie also
cxperimented on reaction time, association, dircct knowledge and
psycho-physics cte.  He also used statistics in the experiments on
reaction time.  Thus conclusions relating (o reaction time can be
definitely found by this method. In 1887 he published a description
of experiments concerning association and two years later pub-
lished an essay on free association. Important suggestions on lang-
uage teaching also resulted from Cattel’s experiments related to rcad-
ing. As has been written carlier Cattel studicd direet knowledge of
children and suggested about their language teaching that they should
be taught not by letters but by compfctc words.

i
He published an cssay in 1890 on individual differences.  In

this he emphasized the need for mental experiments to measure indi-
vidual differences. It is noteworthy in this respect that Cattel used,
for the first time the word Mental Test in psychology. In this
essay Cattel deseribed many mental experiments which arc used
every year to determine the mental level of college students.  Cattel
included the power of muscles, intensily of speed, pain, absorbing
power, vision and visual intensity, weight discrimination, reaction
time, memory cte. in his mental experiments.  Since determination
of mental Jevel depends on measurement hence only those mental
experiments should be chosen which can be casily measured,

In addition to mental experiments Cattel developed many new
ficlds in psychology. He had the ability to organise. He published
his writings from time to time in a magazine called Psychological
Rf'vicw. Cattel is also credited with arranging for the publication
of Psychological Monograph and Psychological Index.

Cattel edited many reference books among which the famous
books were—-**Scientists of America” and ““Leaders in Education.”
He also published a Directory of American scientists and s‘chol’\r.‘;
In addition he published a monthly magazine concerning sé:icnc& N

In 1896 Cattel was clected President of an association called
the ./\mcrican Association for the Advancement of Scicnce. l‘:ucr
0)17 in l92§ he became the Chairman of the Ninth Inlcrnutidonal
l)s}:cihnlog}cul Congrcs:.s. In 1931 he organised the American
Isychologlcal C(_)rporatmn. The main aim of this organisation was
to org'um?c \:unous psychological experiments and cven today this
organisation is doing uselul and important work, ‘

_ _ln the end, it can be said that Cattel has made important con-
tributions to experimental psychology. He studied individu;:l diITc':‘-
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ences on an experimental basis and accepted the smportance of
mental tests in this subject  He established psychatogical laborato-
ries  He studied direct hnowledpe of children on the basis of
expeniments and presented important facts

Cattel was a good editor.  He contrtuted to the develop-
ment of psycholopy by editing many books and magazines. e
had a great personality.  His behaviour with s friends and pupils
wasvery corial and he was fearless and resolute in his princples.
He fearlessly and openly enticised those whom he wanted to.

In the history of mndcm ps)chnlogy heis known as a pioneer.
He did work of \f r for the develor af
psschalopy  He died n 1944
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Hence Cattel experimented on ind‘ividual‘diﬂ'crenccs. He also
cxperimented on reaction time, associa_t-iox}, d.l[‘CCt knowl.edge and
psycho-physics etc. He also used statistics 1n the_ expcsxmcnts on
reaction time. Thus conclusions relating to rcgctlon time can be
definitely found by this method. In 1§87 he published a description
of experiments concerning association and two years later pub-
lished an essay on free association. lmportant suggestions on lang-
uage tcaching also resulted from Cattel’s expe‘rirlnel.lts related to read-
ing. As has been written earlier. Cattel studied .dlI’CCt knowledge of
children and suggested about their ]anguage teaching that they should
be taught not by letters but by compglete words.

Hc published an essay in 1890 on individual differences.  In
this he emphasized the need for mental experiments to measure indi-
vidual differences. It is noteworthy in this respect that Cattel used,
for the first time the word Mental Test in psychology. In this
gssay Cattel described many mental experiments which arc used
every year to determine the mental levél of college students.  Cattel
included the power of muscles, intensity of speed, pain, absorbing
powci', vision and visual intensity, weight discrimination, reaction
time, memory ctc. in his mental experiments.  Since determination
of mental level depends on measurement hence only those mental
experiments should be chosen which can be easily measured.

In addition to mental experiments Cattel developed many new
fields in psychology. He had the ability to organise. He published
his writings from time to time in a magazine called Psychological
Review. Catlel is also credited with arranging for the publication
of Psychological Monograph and Psychological Index.

Cattel cdited many reference books among which the famous
books were—*“Scientists of America” and “‘Leaders in Education.”
He also published a Dirsectory of American scientists and scholars.
In addition he published a monthly magazine concerning science,

In 1896 Cattel was clected President of an association called
the American Association for the Advancement of Science.  Later
onin 1926 he became the Chairman of the Ninth International
Psychological Congress. In 1931 he organiscd the American
Psychological Corporation. The main aim of this organisation was
to organise various psychological experiments and even today this
organisation is doing uscful and important work.

In the end, it can be said that Cattel has made important con-
tributions to experimental psychology. He studied individual differ-
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ences on an cxperimental baus and acc:prcd the i xmpnnantc of
mental tests in this subject He blished psych

res  He studied direet knowledpe of children nn the basis of
expetiments and presented important facts.

Cattel was a good eduor.  He contributed to the develope
ment of psychology by editing many books and magazines. He
had a great persomahty  His hehaviour with lus friends and pupily
was very cordial and he was fearless and resolute in his principles.
He fearlessly and openly criticised those whom ke wanted to

In the history of modern psychology he1s known as a pioncer.
He did work of constderable tmportance for the development of
psychalogy  He died in 1944
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Psycho-Physical Methods

Q. 6. What do you mean by Psychophysical Methods ? Dis-

cuss its impertance in experimental psychology. (Gorakhpur 1962)
Or .
Describe ‘Method of Limits’ or ‘Method of right and wrong
cases’ and give examples. o (Gorahhpur 1964)
r

Write short note on—‘Psycho- physical Methods’.
(Goraklpur 1961)
Discuss with example, the method of average error in psycho-

physical measurement. (Nagpur 1968)
Discuss the method of Average Error ? (Bombay 1965)
Describe the procedure of the method of average crror. Indicate

the characteristic features of this method. (Poona 1963)

Among the methods used in experimental psychology, psycho-
physical methods are the most quantitative methods. They are

specially used in psycho-physics. The chief of these methods are
given below : -

(1) Methods of Limits :—This method has been specially nsed
in studying sensory threshold. Different environments are controlled
first of all in this method. After that the person experimented
upon is made to sit in an easy position and a wooden screen is
placed between the experimenter and the person experimented upon.
Absolute threshold and differential threshold are found out through
this mcthod;) Their methods are given below :

(a) Measurement of absolute threshold—To understand abso-
lute threshold, we have to suppose that we want to know absolute
threshold relating to cutancous sensation. Now the person, experi-
mented upon, is made to sit in a suitable position as described
above and then the experimenter will instruct him like this—“Your
skin will he touched at such a place with such a kind of thing. If
you feel the touch, say ‘Yes® and ‘No’ if you donot feel it”. After
issuing these instructions, the experimenter will touch the specified
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part of the body with a specified thing which he may surcly feel
Now he gradually goes on decreasing the force of stimuius to a
degree where the stimulus is no more felt. After this stagz is
reached, the experiments arc stopped. In this way, after evpers-
menting from ncreased (o decreased stimulus, the experiment s
restarted with decreased stimufus which 1s agan gradually increased
unless it s clearly felt. Thus we get at two hinds of sensations—
from increased to decreased and gradually from decreased to snerea-
sed.  In both the kinds of these stimuli, we reach such a transition
point where a change of stimuli is clearly felt. This shows the
average threshold of both the transition points  In this way, abso-
lute threshold is the average of the descending and ascending series.
Bath the kinds of scries, descending and ascending, arc taken so
that the result of the experiment may be rebable and factual.  The
average of the threshold of both the Rinds of chains shows the
absolute threshold.

(b) Differential threshold :—Two kinds of stmuli are needed
to find out differential threshold which s also Anown as D.L.~-stan-
dard and vanable stimuli  In this also, descending and  ascending
chains arc gone through  [n this the person experimented vpon
talks the difference between the two stimult after comparing—sarni-
able and standard  Weber widely cmployed this method 1n fus
experiments.

{2) Mocthod of right and wrrong cases .—~The modern name of
this method 1s Method of constant stimuh, In thuis, the number of
rustakes duc to habituation or expectation, 1s very small and there-
forc it has a greater ficality ~ Absolute threshold and diffe-
rential threshold are known through this mclho_D Thear methods
are given below

{a) To find out absolute threshold —For this, some ficed
stimuli are repeatedly presented before the person experimented
upon randomly and he has gine judgement about them  For exam-
ple, suppose you find, with the help of acsthesiometer, the mini-
mum distance between the two pomts, which provides sensation of
both the pomts to the person under experiment  Now you will
instruct him fike this, **A sensation will be given to your shinat
such and such place. you will say ‘onc” when you feel one pomnt
and ‘two’ when you feel two points ™ Now, by gnng some prac-
tical trials, the hughest and the lowest imuts of sensation are found
out. When 1t 15 found out. the distance of the highest hmit is
reduced a httle and the stimub s aimlessly presented  before the
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Psycho-Physical Methods

Q. 6. What do yon mean by Psychophysical Methods 7 Dis-

cuss its impertance in experimental psychology. (Gorakhpur 1962)
Or :
Describe ‘“Method of Limits’ or ‘Method of right and wrong
cases’ and give examples, o (Garal hipur 1964)
r

Write short note on—*Psycho-physical Methods'.
(Gorakhipur 1961)
Discuss with example, the method of average ecrror in psycho-

physical measurement. (Nagpur 1968)
Discuss the method of Average Error ? {Bombay 1965)
Describe the procedure of the method of average error. Indicate

the characteristic features of this method. (Poona 1963)

Among the methods used in experimental psychology, psycho-
physical methods are the most quantitative methods. They are

specially used in psycho-physics. The chief of thesc methods are
given below @

(1) Methods of Limits :—~This method has been specially used
in studying sensory threshold. Different environments are controlled
first of all in this method. After that the person experimented
upon is made to sit in an easy position and a wooden screen is
placed between the experimenter and the person experimented upon.
Absolute threshold and differential threshold are found out through
this mcthod_.) Their methods are given below :

(a) Moeasurement of absolute threshold—To understand abso-
lute thresbold, we have to suppose that we want to know absolute
threshold relating to cutancous sensation, Now the person, experi-
mented upon, is made to sit in a suitable position as described
above and then the experimenter will instruct him like this—“Your
skin will he touched at such a place with such a kind of thing. If
you feel the touch, say “Yes” and ‘No’ if you donot feel it”. After
issuing these instructions, the experimenter will touch the specified
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part of the body with a specified thing which he may suecly feel,
Now he gradually goes on decreasing the force of stimulus o a
degree where the stimulus is no more felt, After this stags is
reached, the cxperiments arc stopped. In this way, after experi-
menting from increased (o decreased stimulus, the ecxperiment is
restarted with decreased stimulus which 1s anain gradually increased
unless 1t 15 clearly felt.  Thus we get at two hinds of sensations—
from increased to decreased and gradually from decreased to increa-
sed. In both the Kinds of these stimult, we reach such a transition
point where a change of stimuli is clearly felt. This shows the
average threshold of both the transition peints.  In this way, abso-
lute threshold 1s the average of the descending and ascending scries,
Both the kinds of series, descending and ascending, arc taken so
that the result of the experiment may be rehable and fuctual,  The
average of the threshold of both the kinds of chains shows the
absolute threshold.

(b) Differential threshold :—Two hinds of stimuli are needed
to find out differential threshold which 1s also known as D.L.—stan-
dard and varable sumuli  In ths also, descending and ascending
chamns are gone through  In this the person experimented vpon
1alks the difference between the two stimuls after comparing—san-
able and standard. Weber widely employed this method 1n his
experiments.

(2) Mecthod of right and wrong eases i—~The modern name of
this method 1s Mecthod of constant sumuli  In this, the number of
mustakes due to habituation or expectatron, s sery small and there-
fore it has a greater saentificality  Absolute threshold and duffe-
rential threshold are hnown through this mclhO_D Therr methods
are given below

(a) To find out absolute threshold —Forthis some fivd
stimul are repeatedly presented before the person cxpenmentid
upon randomly and he has give judgement about them T or cxam-
ple, suppose you find, with the heip of ucsthewometer the muni
mum distance between the two pornts, which provides «enrsition of
both the pots to the person undes experiment  Now sou will
instruct him bhe this, “A sensation will be piven to vour shin ot
such and such place, you will say ‘ene” when you feel one pomt
and *two’ when you feel o pornts © Now by givine wome e
tical tnals, the hughest and the lowest ftmuts of scasition are found
out., When 1t 1s found out, the distanmce of the hi hest bt is
reduced a hittle and the sumubas Zimlessly prosentad eforc the
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person _ezperimented upon.  Evesy time the skin of the person
experimented upon s touched at two points with acsthc‘:uor‘nc'tm:.
In reaction when the pereon experimented upon says ‘two’; 1tis
regarded 10 be correct, but when he says ‘one’, it is incorrect, MNow,
the correct and incorrect reactions are enlisted and absolute thres-
hold is found out with their help. Sensation of this absolute thres-
hold is felt in 59 percent attempts of the person experimented upon,

(b) ‘To find out differential threshold «—1ive the msthod of
fimits, otandard variable stimuli are presented  before the person
under experiment to find out differential threshold in the method
of conslant <imuli as well, and every time he is asked whether
the variable stimulus js bigger than, smaller than or equal to the
standard stimulus.  Stimuli are repeated in an iircgular form.  The
person under exzperiment is instructed, “Two lines at a time will
be presented before you, you will fook at them and tell which of
them is bigger and which is smaller,”  Now in 75 pereent attempts,
the threshold declared as big will be regarded big and threshold
declared as small, in the same number of attempts, will be regarded
small,  The differential threshold will be found out by dividing the
total of the highest and the Jowest threshold by two,

(3) Method of mean or average error :—Vhereas in the
method of Timits as well as in the method of constant dtimuli, the
experimenter brings about a change in controlled stimulus, this
change, in the method of mean cerror, depends on the subject.  The
subject, after his obwrvation of the standard stimulus, gradually
increases and decreaves the variable stimulus, In this process, he
sometimes over-estimates and sometimes under-estimates the stan-
dard stimulus.  Due to this, the variable stimulus, invtead of being
cqual to the standard stimulus, sometimes becomes bigger than and
at other times wmaller than the standard stimulus, The subject,
after making different attempts, finds out the mean error by taking
out the average of the errors of evaluation.) For example, suppose
there js o ctandard line measuring 40 milimeter and the subject has
to draw a line cqual to it; its error, in different trials will be noted
in the method given beloyy,

Triel No. Riﬂx’;l)l side Left side  Trial No.

Right side  Left side
| 42 6 43 37
2 42 3% 7 37 39
3 44 36 % 39 41
4 3z 44 9 42 43
5 36 4] 19 4] 42
201 201

192 992
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Average on the left side -4—?-[% =40 2 milimetre

Average on the right sid:=§l§‘:—=38 4 milunetze.

Average of the total evaluation ‘!(Q;}ﬁﬁ =393 sulimetre,

. Mean Error=40-39 3=0 7 milimetre.

Tt is clear from the above result that a line of 40 milimetre in
length will. on 507 or morc occasions, appear to the subjet to
be dilferent from the lne of 4047 mulimetre. This has beea
found out through the methad of mean error used n taking out
threshold.  Before beginning the above experiment, the subject
will be instructed in thus way, “Draw another simple line equal to
the given simple line through your own presumption and donot
use any scale in doing so,”  The subject will draw this lne at one
tine to the right and at another time to the kN of the standard
Iine.  When the number of trials in drawing Iines to the right is
equal to the number of trials 1 drawing lines to the left, space
errors are escaped.  In the same way, the subject is given stimujus
at one yme much greater than the standard stimulus and much less
at another Gme 10 order to reduce the errors of habituation.

Errors of Psychophysica) Methods

Although psycho-physwcal methods are considered 1o be very

p mcthods 1n psychology, yet they are not

found to be all correct. The errors occur due to the diffescnce

between the actual measurement of the stimulus and its crvaluation

by the subjct  As a matter of fact, this very difference 1s the error,
The main errors of the psycho physical method are given below.

(1} Accidental errors —Accidental errors, as s clear from
their name, are those efrors which occur due fo chance or 1o some
unknown reasons. The experimentier. the subxct or any person
nside the laboratory may causc such errors. For example, the
experimenter’s observation may be crroncous or they may be due
to the experimenter’s mental and physical condstion being unfavour-
able for the experiment.  Such errors are possible in all experi-
ments. An attempt ts therefore made to reduce them as far as
posuble or atleast thewr effects are traced so that they may he
borne in mind at the time of evaluating the resuits of an
experiment.
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(2) Constant errors—Constant crrors, as is clear from their
name are those errors which occur constantly. These errors are
such as cannot be avoided cven if their causes are known. For
example, out of the two cqual stimuli, the subject takes one to be
bigger or smaller than the other. The main forms of constant
crrors are given below @

(a) Time errors—When two stimuli, instead of being presented
at one and the same time, arc presented one after the other, it is
natural for the subject to err in cvaluating them. In the same way,
time error occurs due to the difference of time in presenting two
stimuli. For example, if a second line is presented a few seconds
after the presentation of the first simple line, there is every possibility
of an crror on the part of the subject in evaluating it,

(b) Space errors—When two stimuli are presented, one on
the right or the left side of the other, there is a possibility of an
crror in evaluating them. The crror is called space error due to a
change of space. To avoid this error, thé¢ changing stimulus is
sometimes presented on the right side of the standard stimulus and

sometimes on the left side, although it does not remove the error
completely.

{c} Variable errors—Variable crrors keep changing with the
subject in particular and depend on the condition of the subject.
For cxa_mplc, crrors gradually decrease with the increase of habi-
tuation in evajuation. On the other hand, when the subject is tired
of doing the same kind of work continuously for some time, it may
a}so causc an error in cvaluation. This effect of habitua’tion and
,presom.cncss can bc stopped to some extent by decreasing or
increasing the working method, but it cannot be stopped completely
because the alternating errors depend on the particular subject to
a great extent. One subject becomes habituated in a short time
and the other may take a long time. One may get tired very soon

and t!lc other may take some more time to get tired. A similar
working method, therefore, cannot be decided in all cases

- 'If{]spitc of the above errors, the psycho-physical methods arc”
scientific. As a matter of fact, it is through the knowledge of these

- can i i

ay that the credit of placin i
! S ¢ g experiment
in the position of pure science goes to the psycil)lologi:alamzst{l‘gzi?ogy
, ' .
(r). 7. '\‘\ hat do you mean by 2 sample ? Discuss the techni
ques of drawing a sample from the population o 1960, 198

(Agra 1964, 1962)
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Investipation in statistics 1s done through census or sample.
In census, knowledge about all the units of the eatire arex is
obtained and no unit can be left out. Such a study is made on
the basis of all the units. But in sampling technique, some unite
are picked up as samples out of the whole field of imestigation and
information about these very units iz gathered for study. For
example, the number of people in a city is 10,250 and their annual
ncome is to be studied, information about the income of 10,250
persons will be pathered for study, whereas, in sampling, a study
will be made by selecting 250 or 300 persons as a sample and by
gathering details about their income,  Since sampling sases time,
Jabour and moncy, the results of this very technique are, therefore,
applicd to the entite area i most of the investigations, [t is,
therefore, necessary that the sample sclected should be such as to
represent the whole population.

Techniques of Sampling

The following are the main techniques of Sampling 2

(1) Dehberate Samphing.

{2) Random Sampling

(3) Mixed Sampling

(1) Deliberate Sampling :—In  this fechnique, Some units
from within the population are sclected according to the desire of
the investigator. He selects the umts which, in his opinion.
represent the whole por t This techni of hing is
very simple, but it may include personal bias of the imestigator,
To reach a conclusion based on hts own ideas, he can sclect such
units as arc sutted to his own conclusion  This technique is
appropriate for such areas where alf the umts are nearly similar.

(2) Random pling —This technique of ling 15 beter
than Deliberate sampling because the personal bias of the myestie
gator does not work in this techmque  There s fult probability of
all units beng included 1n sampling and the umits for sampling are
on the basis of chance or at random

The fol) hnrques are emploged an sclecting Random
Sampling,

(2) Lottery method .~In this mcthod, lots of all the waifs
of population are made and drawn by an impartial pesson or child,

{b) By rotating the drum .—In thss, lots or tablets bearing
the number of unuts are cast 1 a drum and rotated 20d the lots are
then drawn one by one by some impartial person
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(c) By systematic arrangement :—In this mecthod, all the
units are divided into numerical, gecographical or caste gradation
and sample units are selected on that basis.

Lottery method is the simplest of all the three mcthods given
above and is mostly applied.

(3) Mixed Sampling :—In this method, the population is
first divided into various parts according to its different specialities
and after that the units arc selected on the basis of Random
sampling. In this way, this method includes both the methods,
Deliberate Sampling and Random Sampling.  This method is
therefore called Mixed Sampling.  This method is suitable where
there are data of different qualities in population and which are not
classified.
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Measurement in Psychology :
Classification, Measures of Central
Tendency, Dispersion, Correlation &
Graphic Representation

Q 8 \Yhatisstotisties 7 What are its uscs and lmitations
in psychology ?
What is Statistics ?

Statistics play an mmportant role in the present age.  Statistics
are extensnely used in practcally every fcld of knowledge such as
psychology, geography, cte, § include
collection of facts relating to 1ny field of enquiry iaa systematre
manner and their analysis and interpretation.

The word ‘statntics’ is originated from a latin term “status’
which mcans statc  In the old times, rumerical records were used
to be kept in respact of the divisions of the state, their respective
population, birtherate, sncome etc The word “statistics” was used
for the first ime by a German mathematician Gottfried Achenwall
n 1749,

‘The term *statistics’ is used to comey two dilferent meanings
In plural use, statistics mean some systematic collection of numen-
cal data about some partcelar topic.  And «n the singular use, 1t
means the science of statistics  In the general practice, statistics s
used to mean the scrence of statisties and data or statistreal data ts
used for the numerical vanables
Definition

1. Stanstical data—In the words of Horace Secnist, statistecs
are “agpregates of fucts, affected to a marked cxtent by mumphcxly
of causes, numerically exf ol { or
toa reasonable standard of accuracy, collected 1 a systematic
manner for a predetermined purpose and placed in relation to cach
other™.

2. Science of statistics—The science of statistics can be
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defined in this way. “‘Statistics may be defined as the collection,
presentation, analysis and interpretation of numerical data.” .This
definition of statistics includes all important methods of statistics,
and thus is a very comprehensive definition of statistics.

Statistics in the Field of Psychology

Statistical methods are very widely used in the field of
psychology. The following are the main usages of statistics in
psychology—

1. To measure intelligence—In the absence of statistics, it
is very difficult to keep a knowledge of the intelligence of millions of
students of a country. Statistical methods are used to measure and
record the intelligence, memory, taste, thinking, etc., of students
and such data when analysed’ generally render very useful con-
clusions. ‘

2. To construct intelligence tests—Statistics help in the
construction of intelligence tests. These intelligence tests are based
on the analysis of the past records of the intelligence of the students,
and the importance of intelligence test in the field of educ
hardly be exaggerated.

3. To keep records of the educational institutions—-In all
the cducational institutions records are generally kept in respect
of examination results, income and expenditure, number of students
etc. Statistical methods are put into use in the keeping of such
records.

4. Predictions—By analysing the past examination results,
successful predictions can be made in respect of the future results.
Limitations of statistics

Dcs.pitc. it§ u'nivcrsality.in application, the science of statistics
has certain limitations. It is incorrect to assume that statistics
produces z%lways accurate and rigid conclusions, but if it jg used by
an expert in an unbiased and scientific way, the results produced
are generally accurate and useful, The following are the main limj-
tations of statistics.

(1) Statistics is a science of n
does not study qualitative data.

(2) Statistical methods cannot be applied to individual items.

(3) Statistical laws are truec on an average only.

(4) If the conclusions of statistical analysis are drawn without
the proper context, they may mis-lead.

(5) The science of statistics is not
Only specialists can use it successfully.

ation can

umerical values and as such, it

as simple as it appears.



Measurement In Psychology 3t

Q.9. What factors should be keptin mind In declding the
sizc of class interyal and the units of class-foterval. (Agra 1955)
CLASSIFICATION
Meaning and Object
Statistrcal data hase 10 be dwided in homogencous groups for the
purposes of analysis and interpretation because unless and until
itis properly classified 1t cannot be understood. “Classificatron 1s
the process of arranging things (cither actually or rationally) mn
groups or classes according to their resemblances and  affinities, and
gives expression to the unity of attributes that may subsist amongst
a diversity of individuals,™
The main obyects of classification arc as follows—
() To simphfy statistical data,
(1) To distinguish between similnty and dissimilarity.
(ur) To make statistical data comparable.
{iv} To make a basis for tabulation,
Mcthods of Classification
1. Qualitatne—Facts which cannot be rcprcscnltd in figures
are known as attributes  Luteracy, Religion, Bhindness, ete. are
the examples of such attnbutes  When these attnibutes are classi-
fied into different groups, the classification ss called as classification
according to attributes
2. Quantntarne—Classification of numerical data is called
as quantitative classification or clissification according to class-
mtersals,  The following are the main steps :n the  classification of
quantitatne data—
{1) Class himuss—Each class has tho hmuts upper and lower
Figures falling within these two himats are classified in the class
() Magnuude——The dafference between the upper hmst
and the lower it o called as magniiude of the classinterval Lor
cxample, if the upper hmit of a class 1y 10 and the lower one i 5,
the magnitude 1s 10-S=5
() Class frequency —Variables falling i a dassanteesal are
Lnown as <lass frequency
Construction of Classes
The Gest step @ the comleuchion of dasses s fo detornune
the number of classes 1t should be noithar more nor much Jusy
and should be based upon the OHtad momo. ' utoms of the y
After finalising the number of clissthe o naditude g
decded  The magadude of th i nafe o epend ot
1. Connor, Stateti « 1 i
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of the data and the number of classes. The formula for the ascer-
tainment of magnitude is— )
Largest value —smallest value
Number of classes

If, for example, the heights of 30 students are . to be classified
into two classes and the maximum height is 58” and the minimum
46", the magnitude will be—

5.§..:.5_6=12 =2"
6 6

In this way, the classes will be 46 —48, 48 —50 and so on.

It should be noted in this connection that the magnitude of
all classes should be equal and as far as possible the class limits of
cach class should be in round figures.

After deciding the number of classes to be constructed and
their magnitude, cach variable is classified in its relating class.
Generally, tally sheets are prepared for this purpose. The method
of tally sheets is simple and scientific.

Example—Classify the following items into 20 classes—

1, 14, 18, 22, 29, 30, 9, 14, 18, 25, 29, 33, 10, 15, 20, 25, 29,
35 11, 16, 20, 25, 29, 39, 14, 18, 20, 27, 30 and 49. '

Solution. The largest item=49
The smallest item= 1
§9—1 48

oo Magnitudc = —i——=r=4.8 or 5

Class interval Tallics Frequency

0-5

5-10

10-15
15-20
20.25 pt
25-30 1
30-35 11
35-40 13
40-45
45-50 1

—_ O N W Ay h R

Variables whose values are just 5 or 10 can be cldssiﬁcd either
in 0-5 and 10-15 groups or in 5-10 and 15-20 groups respectively
But generally such values are classified in the next higher class zmci
as such the item whose value is 5 will be classified in 5-10 class.

Q. 10. What do you mean by measures of central tendency ?
Distinguish between mean, median and mode. (Agra 1963, 1962).
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(4} It 1s capable of further algebric treatment
Median

1€ the items of a senes are arranped in ascending or descending
order of magnitude, the item which Jall int the nuddle of 1t is called
Median. In the words of Connor, “The median s the value of the
sariable which disades the group into two equal pauts, onc part
comprising all values greater, and other all values Jess than the
median.™

While calculating median, first of all the items should be
arranged in either ascending or d d order of i
Then the following formula should be applied —

"Is(r!i_)l)lh ;

item
Where 57 stands for Median, and » stands for number of items
Lxample Caleulate Medtan from the following items—

25,15, 23,40, 27, 25, 23, 25, 20,
Solution A g items in Jing order of !
Serat ho Seze of irems
t 15
2 20
3 n
4 n
< 25
6 23
7 25
g 27
9 40
9+t
JI=( "r ,~)lh tem=size nf(‘w )”‘ rtem

=Size of Sth temm25

In the series of dass-itersals, the following are the steps for
the cakeulation of median—

(1} [rest of afl ¢he frequencics are cumulated.

{2} By using the formula {n 2th stem, median chss as

located

(3} Lastly, the followsne formula s applied

=1+ ~; {m—c}

Where Vf stands for median 1 for lower imit of the median
class, { for magnuade of class-intersal £ for frequency of median-
class, m for median number and ¢ for cumulative frequency of group
preceding the median group

2 Statntics an Theoty and Pracine o Y
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Zn 425 405 1Ky
ot S s 425 K

In a series of class-intervals, the formula for the caleulation
of mean js—-

Zmf
(lf:‘—.—'lr‘

(Where ‘@ stands for mean, 2 ayf for the product of frequencics
multiplicd by the mid-points of respective class-intervals, and n for
number of items i. ¢., {ofal frequency).

Iusteation—Caleulate the mean value of the following data—

Marks Students
1020 1
20-30 2
30-40 3
40.50 5
50.60 7
6070 12
70-80 16
’ 80-90 10
90-100 q
Solution e
Class-interval Mid-paint Freqtieney Mid-point = Frequency
) (m) (f) (mf)
10-20 15 1 15
20:30 25 2 50
30.40 15 3 105
40.50 A5 5 225
50.60 55 7 ags
60-70 65 12 780
70-80 75 16 1200
80-90 H5 10 850
90-100 95 4 380
160 xmf- 3990
Zmf
n
299
60

=66"5 marks
Properties of mean-—(1)  The total of the deviations of the
varinbles from the mean is equal to zero.
(2)  Combined mean of two or more scrics can be calculated.
Merits of mean—(1)  The value of mean is always definite.
(2} Itis casy to caleulate and simple to understand.
(3) 1t is based on all the observations of a series.
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(4) It is capable of further algebric treatment.
Median

IF the ttems of a series are asranged jn ascending or descending
order of magnttude, the item which falh in the middls of it is called
Median.  In the words of Connor, “The medin is the value of the
svariable which divides the group into two cqual parts, onc part
comprising all valies greater, and other all values less than the
median,™?

While caleulating median, first of all the items should be
arranped in either ascending or descending order of magmtude.
Then the follosing formula should be applied—

n+1\th
v~ {5)

Where M stands for Median, and  stands for number of items.
Example  Cakulate Median from the following ftems—
25,15, 23, 40, 27, 25, 23, 25, 20

Solution  Arranging items 1n ascendsng order of magnrtude

item

Sernt No Stze of tiems
1 s
2 20
1 n
4 23
< 28
3 s
. 2
] 27
o 40

u.,( nt '-)nh stem=re of (24 )Ih em

=Si17¢ of Sth item=25
In the series of class-intersals, the fotlowing are the steps for
the calculation of median—
(1) Tirst of all the frequencies are cumulated
(2) By using the formula (7 Dth rtem, median class 18
Tocated.
(3)  Lastly, the folowing formula s apphed
A AT

Where 3 stands for median | for lower it of the median
class, / for magmitude of classaintensal, / for (requency  of median-
class, m for median number and ¢ for cumulative frequency of group
preceding the median group
2 Satstics in Theory apd Pravine p o2
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E.\perimelzm/ Lsyelip)
Example. Calculage Median—.
Tarks F}cquency
0—19 8
10—2p 30
2030 40
30—q9 12
40—50 10
Sqution » e —
‘ EJI:'{s;s'-?t;t\c*r;va‘l o Frcqucncy Cunnm;c.\prequcncy
) (/) — (di)‘\n_-\»\w
ST 8 8
1o-2¢9 30 38
20-39 40
3040

78
12 90
40-59 10

100
\g\\\\\v\
S M\&Q\N\

—
) . n .
/lfthze of (? )th Itemn

=8ize ol‘(%)\o)th item
=Size of 50¢h item
The 50th item falls in 20-3¢p 8roup, Theref‘ore. 20-30 Is
medjan &roup,
M=y i n—c)<29 . 5%) (533
=20 }é’xlz:?s Markg
Meritg of Medjap
It js easy to Calcujate and Simp]Je to understand.
(2) Its Value jg rigid)y defincd.
(3) “Ven if the v Xtreme itemg are not known, 1t can
caIculated £l mber of items ; noy
(4) Can p locatey Y by ing Yec Some timeg.
(5) Lcan po Caleylg; raphically.
Mog,
M “t valya he Varjapje Which oceurg most fre.
quently in zstnbution.’ OF ex; 4 Serjeg f 3,56 10
» 0,15 , > the vap leg as o ed mo f‘rcquently4
t:mcs\l Cnee jg ¢ mode he se
In 4y ordip; Y serjeg of ndjviqgy, Vation » the figure
‘hich Occurg the WXimum ti Is ¢ led a
°ries, (he Size who frcqucncy highegt
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in g series of clas-intersab, the localion of the mode s a bit
compheated,  The followng are the steps to caleulate the value of
mode,

() Faest of all, modakgroup i to be located.  The class
anterval having heghast frequency 1s caliad as the modal-
group and it cun be located, (i most of the cases, merely
by inspection.

() The following formula {s vsed—

2= P
= L
Where = stands for Mode, 1 for lower it of modal-group, /;
for the frequency of madal-group, f, for the frequency of the proup
precedmg the modabgroup, f; for the frequency of the group just
after the modal group and § for the magnitude of modal-group.
Example. Caleulate Mode from the following—

Classiniersalsy Frequeny

St 10
10-14 12

Js 0 16
s "
2w 10
015 %

s 40 i
40-3% s

4540 1
Saolution,  Group 15-20 has the Iighest frequency, e, 16
Thercfore, 1t 1y the modal group

. N Se
=ty A ¥

2
nlftzl.n «I=1s . % x3

=|S$+334=1"3

AMerits of mode—(1) It s very cdsy to cakulute

{2} It can be lovated by graphie method sho

(3) Itcan represent series of best beeause 1t o the value of
that sanable which ovcurs lor the maximom Umes an that
sertes
For the determunation of mode, 1t 1s notessentual to
know the values of all the ttemy of a seney 1M the point
of masimum «oneentration s known, mode van be deter-
mined.

Somctimes, there arc more thas eone mode in ascnes. If
there are two of fore pointy round which values of a series concen-

=18

“
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the points of concentration. In
rmine the valee of mode. For

10, 5, 6, 8 and 7, there are
=z yimes each. So which of these
:ntative mode. In such cases
. tri- modal or multi-modal, the follow-
to Cetermine the value of mode. This
reintionship of mode with median and

Z=33~2a
s for Mode, M for Median and ‘a’ for Mean.

xac 13*: on thc same prmcxple the series can be
¢, eight, ten or hundred parts and the values

ol then Hems are :p ctively known as Quartiles, Quintiles, Octiles,
Dv‘—)lvd d“: P"Ch ::6

The calculztion of these partition values is done by the same
rrossfure with which the value of Median is determined. In this

. n+17. .
izt Nuarisd: of O,=the value of [ ' 1-_‘1th item

n+1)
4

{(n+1)
5

3rd Quarisle or J),=the value of [ ]th item.

jut Omntile or Quy=the value of[ ]th item.

2rd Deoilz or D.=the value of [ﬁ%y]th item.

69({6.(})_” ]th item,

in the case of a series of class-intervals, first of all the fre-
quency 3o cumulated and then the groups are located in which
Quartiles, Deziles, ete.. are included by the following formulae,

Ist Quartile or O, =size of [ ]th item,

6914 Percentile or Po,=the value of[

4

3rd Quartile o¢ @, =siz¢ of {321) ]th item.

3rd Dezcile or Da=size of [ %ﬂ]th iteny,

72nd Percentile or Po,=size of { 72(n) ]th itenl.
100
and the Jike.



Measuremeny In Psychology

These 1tems are then Jocated 1n the respectne class-inten:
and the following type of formulae are used—
i
Qe lgme)i D=l (=)
i
Gmitd @ma)s Pami (Famee)
and the Iike,
Example, Calculate st and Jrd quartiles, Ist quintile, 3
deaike and 65th percentile from the following scries—

Classunrers al 1 requency

60 1

60.70 "

0.0 3

$0.90 el

Y0-100 12

Solution
Classsinterval Frequency Cumulative frequency

5040 n n
=70 17 2
70-40 » 0
£0-90 8 3]
%100 2 o0

fst Quartile or 0y =size of ( ;—') 1h value or size o!(lg-(-))lh e
£225th stem which Les an (60-70) class
TGty @)
10
=604 7 (2511

60+ "UT%”H =68 24

3ed Quattile or Q,=s1ze of [ 3;"'th em
=s1z¢ of I—;“—'th Hem
e=s1ze of 75th ttem which lics tn (50-90) class

7 @0

_ao»ri—gus—wz

S =l

w0410, Pmss 36
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1st Quintile or Qn,=sizc of( }th item

— i (10 ) -
= $iZ¢ of\ 5 th item

=size of 20th item which lies is (60-70) class

Ony==1 4.-—’~ (g —¢)

J

10
—-60-%——1—,5 (20—11)

{9
=60+'0
==0(5'29
3rd Decile or Dy=sizc o('[ 1(0>]th item

o [3.0100 )} .
=sizc of [ o th item

=size of 30th item which falls in {70-80) class

Dy= H—-} (dy—c)

=70+ }2( 0-28)

a70+lﬂx2

=70"62

65 (n)
100

1 65(100) .
100 ]th item

=gize of 65th itemy which falls in (80-90) class

Po =1+ = (Pg;—c)

65th Percentile  or Py ==size of [ ]th itein

=size of ‘_

f
=80+ -(65 60)
eng 1OX5
=804 3 =81'78

Q. 11.  Write short note on Measures of Dispersion.
MEASURES OF DISPERSION
Dispersion is the average of the second order. It refers to the
variability in the size of item. Dispersion is the variation of the
variables of a series from its average. The main function of
dispersion is to know the difference between various variables of a
scrics and its average. The reliability of an average depends, to an
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E.\‘/)er/'menm/ L3y chology
.. . n
Ist Quintjle or Q/z,:slzc of (

5 ) th item
=S8iz¢ of /100 th item
(5
=Size of 20th item whic

N lies jg (60-70) class
Ony=1 J,-TI ((//11~c)
:604—;3 (20*11)
10x9
=00+
. =6529
3rd Decile or pn,

3==Size of 31#0”) th item
=§ize of [ ? %O\O) th item
=size of 30t

tem wy
Dy= ‘f‘TI (dhy—c

tich fyjs in (70-8
)

0) class
1o ,
:70-{—5 (30—26)

=704 N’T’jé 70°62
or p

=i 65 (n) .
65==§jz¢ Of[ 100 [thiten
S 65(]0()) .
=S12e of 100 th iem

1item W

65th Pereen tile

=size of 65t} hich Lalls in (80~90) class
Py =14 fi (Pos—c)

0 10
=80 ¢ 2 (65\60)

~804- 10 x5

28 =878
Q 11 y rite gho note o Measyrog of Dersion
MEASY ES o D SPERS]

Dispcmiou Is the dverage or the Secony order, referg ¢ the
\riabilyy, in the Size of item, Dispcr.sion Is th ariatiop of the
riables of & sericg from S Derage. The 1ain ﬂmction of
Persion js ¢, know the di!I‘ercnce bety Cen varioy Variableg o a
ics an its Aerage. he rcIiability fan averag epends
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extent, upon the dispersion of the senies,  If the disperston 1s less i
degree, the average 1s more representatse of the series and vice
versa,
Measures of dispersion
The following are the main measeres of dipersion—

{I) Range,

{2) Quarhle deviatron.

(3) Mean deviztion.,

{4) Standard deviation.

1. Range—Range is the simplest measure of dispersion
Precisely, it s the difference between the highest value and the
lowest value of the serties  For example, a group consists of the
following variables—11, 12, 15, 19, 23, 13, 17, 20, 21, and 8, the
range of thus series will be—

Highest value—~Smallest value

or 23~-8=15

But range 1s not a popular measure of dispersion as it gives
only a general idea of the scatter of the group and not an accurate
estimate, However, 1t 1s very casy to deternune and simple to
understaad.

2. Quartile deviarion—Quartile deviation 35 one-hall of the
difference between the third quartile and the first quartde of a
sertes  Gencrally, 1t 15 called as Semr-mter Quartile Range. The
fallowing 1s the formula for 1ts caleulation—

0.0= QJ_;_QJ

Where (. D stands for Quartile Deviation
Qs for Third Quartile
and @, for Furst Quartile
Example. Caiculate the senmnter Quartile Range of the following—
Class-interval 6~7 7-8 8-9 9-10 [0-H 11-12 12-13
4 20 42 54 46 18 6

Frequency Cumulatne frequency

N «r)

14 13

20 34

42 76

54 130

46 116

18 194
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(n ]
Q,==size ol (—Z )th item

=size of (%20>th item
=gize of 50th item which is in (8—9) group

O,=1+ “}' (g1 —¢)

1
=8 12 {50~34)

1x16
42

0 =size of 3 (

=8+ =838

2—\ th item
7)

=size of 3 (2—%9)111 item

=size of 150th item which is in (10— 11) group.
i
Q=1+ ‘J}‘ {gs—¢)

1
=10+45(150~130)

1x20_ ...
~—10+-—6‘Z =1044

_0.—0
Q. D.==1=1

1044838
- 2

3. Mean deviation—In statistics, this measure of dispersion
is quitc important. Mecan deviation of a series is the average of
the deviations of various items from either mcan, mode or median.
In calculation of the deviations of various items from a measure of
central tendency, algebric signs (+ or —) are totally ignord. The

following are the different formulac for the calculation of mean
deviation —

=103

() =2d
n
Where 3 stands for Mean Deviation
X sum of deviations from Mean
and 2 for total items

. a\:’(!n
{ii) 3= ;
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Where  Zudn stands for sum of deviations from Median
and n for total number of items

(ird) §=S=

Wheie Xz stands for sum of deviattons from mode

and n for total number of item.

In theseries of class-intervaly also the above formulae are
apphed but the deviations are ltiphed with  their
frequencies,

Example Calculate the mean deviation of the series from
arthmetic mean and Medan,

Class-interval 0-10 1020 20-30  30-40  40-50
Frequency 5 7 20 8 5
Solution—
Class- M- ) Comulative  Devrati Deviat
interval  pornt  FTCUUENSY  gegquency from mean  from median
) () (6] «f) ) (fva) (dny (dmrf)
0-10 5 s 5 202 1000 205 1025
10-20 15 7 12 102 n4 105 135
20-30 25 0 32 2 40 s 100
3040 35 8 40 98 785 95 760
40.50 45 H 45 198 990 195_915
n-45 Tned5T IjA=3>338 jdm
==3595
Anthmetic mean=25 2
Median =255
i
Mean deviation from mcan=€’/~
3538
5 T8
Zfidm
Mean deviation from median= =

=79

In the same way, Mean deviation can be caleutated from mode
also.

’ 4 Standard deviation—This 1s the most important measure
of disperston  Standard deviation s the square root of the arth-
metic average of the squares of deviations measured from the value
of mean of the series  The most important difference between mean
devi and dacd di 1s that algebric signs (+,—) are
not ignored 1n the calculation of standard deviation, and hence, 1t
is more accurate and justilied measure of dispersion
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lition of the i'oIIowing
figurcs—

Solution—

Itemg Dc\mnons from Mean Dy, Hiong Squared

(d) (d2)

4 ~75 5625

6 ~55 3025

9 ~-25 026

10 ~-1-5 225

15 +35 12-25

25 +13-5 I82 25

N=@

Slandard dcwatton ( )

\«/(269 5

=17(48 "25)
=69
In (e Sericy  of cluss~inte

rvals, the
licd—

=6 ( :"f:’i')

7

lbllowing formyy, Is

E \.unplc C: aleuly e the Standyrg dcviulion from the 11)1/0\\':’:1;y

Cl.u.s‘-mlcl val

l\lcqucncy
S-6s k
(RS 75 O

7 5 -~ q\‘ 5 |)

Ay Al VARY l}

Y5 g0 N N
s 1] A 5
1s 125
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Solution—

Class- Deviatons  Deviationd Squared
interval Mid point Fraquency from mean squared up  deviations

® ‘ + x frequency
) ey @ (feat)
§5—65 6 3 % -3 9 27
65~75 7 6 42 -2 4 2
75—~ 85 8 9 7 ~1 ] 9
85-95 9 13 n7 0 0 [
95105 10 8 & +1 1 3
us—tt3 1 5 55 +2 4 20
H5-125 12 4 a5 43 g 5
43 432
=Zmf
Arithmetic mean:é‘"i"f
432
“ag =0
Standard deviation ==A/(Ef‘fj
n
=J(%)
48
=V258=16
Q 12 What is correlation ?  Haw is it calculated ?
CORRELATION

Statistical methods are used to measure and compare intell-
gence, memory, income, height and weight ete 1a the field of educa-
tion. It s avery common cxpertence that when data pertaining to
some field of enquiry arc arranged n a systematic manner, there
appears to be a type of relattonshtp between the different groups
of data. Thus relattonshep 1s called as correlation  For example, 1f
figures regarding the height and weght of students are collected,
and then arranced 1n appropriate groups, 1t can be found out that
with an increase in herght, the weight also ncreases  Thus there 1s
correlation between these two serres of statistical data.  The degree
i correlation 15 expressed mn figures ranging from 0to +§ and
Oto —1

Correlation 15 of two types  Positne and Negatne

1 Posune correlation—1 the weight of a student increases
in proportion to mercase mn hus herght, the relation between thes
sncsease of werght and height is called as posiuse correlation It
ranges from Oto +1 If 1t1s O, then there s no relati
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And when it is -1, then there is perfect positive correlation. But
ifthe degree of correlation is -5 or 458 etc., it is known as
partial positive correlation.

2. Negative correlation—1t is just the opposite of positive
correlation. If the weight of a student does not increase in propor-
tion to increase in his height, or in other words, if the weight of a
student decreases with an increase in height, then it is said to be
Negative correlation. It also ranges from 0to —1, —1 is Perfect
Negative Correlation.

It should be noted in this conncction that correlation can
never exceed -1 or —1.

Correlation is very important in the sphere of education
because it is the tool by which two or morc series of facts can be
compared and important and vital conclusions can be drawn.

CALCULATION OF CORRELATION

There are several methods to calculate correlation, but

Karl Pearson's formula is by far the best, it is

= Zxy
11X by X by
where r stands for correlation, & xy

n for number of variables, b, for standard deviation of
Ist serics and b, for standard deviation of 2nd serics.
Example. Calculate the coeflicient of correlation of the height
of fathers and sons of the following series,
Height of father 65" 66" 67° 67" 68" 69" 707 71"
Height of son 67" 68" 65" 68" 727 727 69" 71
Solution

Heght Deviations Deviations Height Deviations Deviations

of futher from mean squared ofson from mean squitred
() () (+%) (ny) ry 0% (xxp)
65 -3 9 07 —2 4 +0
60 2 4 68 -1 1 42
67 H i 05 —4 16 l 4
67 1 1 08 —1 1 +1
o8 0 0 72 +3 9 0
oY : 2 i 72 43 9 +3
70 2 4 69 0 0 0
72 i 4 16 7t 42 4 +8&

544 ;2;

n~—8 S n=_8 ‘2)”—' 44 2.\}';22-
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Arithmetic mean my= S’Z‘i‘ =687,
Arithmetic mean nfr.n,=§—-§5- =69".
Standard deviation of m,=A/€—s: =J3—:-=2'12
Standard deviation of py= '/:‘-‘nl’ ;:A/i? =234,

Correlation

Shert cut methed

Co-eflicient of correlation can be calculated by a shert cut
method also. Under this method the arithmetic mean and the
standard deviations of the two methods are not to be calculated.
But deviations arc taken from an assumed mean and the following

formula is used
I.’xy——(z’i;@:}')

R S T 1Y) )
) -2)

where r stands for the coefficrent of correlation.

Zxp stands for the sum of deviations from mean of the
products of deviation from the assumed averages

Xy stands for the sum of deviations from mean of x serses
Xy stands for the sum of deviations from mean of y series
n  stands for the total number of items

Zx? stands for the sum of squares of deviations of x sertes
Zy* stands for the sum of squares of deviations of y series.
FExample. Calcufate the co-efficient of correlation of the
following—
Series A Series B

50 292

164 2%0

172 260

182 23

166 266

170 254

178 20

192 %0

186 200
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Solution
jati Deviations
Deviations ; o
Serics from Deviations  Series from I)cvxat'no?iq
. A Assumed  squared B Agsumed  squared
averape average N B
S e . .:; CoT s T .-;.“””‘.m N (}!‘l) (_\‘)')
(v) (a?) 6y
160 18 324 202 438 1444 ~—684
164 —14 196 280 426 616 -—36i
172 — 0 : 36 260 4 6 36 —_— 3(;
182 4 4 HE "234 —20 400 8
166 —92 144 266 412 144 -wa(l)
170 — 8 64 254 QO 0
$78 0 0 230 24 576 0
192 414 196 190 ---04 4096 -~ 0
186 - 8 04 200 —54 2916 ~896
—.32 1040 —R0 10288 —2310
n-9 bRy Bt -9 Ay L Xy
XK Oy
2X) ( z':-“;l‘ )_ )
U mn g e e e e scsimass s b e
n X)* o &)
JL(3e-122) -2
n n
—32% 80
~231 0~( 328 )
— 9
: S roass )]
- =110 — v
J1(r0s0- 5 (roass -5
— ~ -_2310-»284'4
V101040 ~113-8)(10288=711°1)]
_ 25944 ,
29754 = 87

Spearman’s formula—Spearman was the first in the ficld of
cducation who measured the extent of correlation by the method
of “Rank Differences™.  The formula is as following—

6Zd*
T =)
Where r stands for cocflicient of correlation, Zd? for the total

of the squares of the differences of corresponding ranks and 1 for
the number of items.

The foltowing are the steps to be followed under this method—
(1) Find out the rank of each jtem of the serics beginning
from cither highest or the lowest value.

(2) Find out the difference between the ranks of the two
Serics.
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(3) Square up the differences.
{4) Apply the following formula—
r=1— "(n‘ 7
Note—If there ase two or morc items in the series having the
same value, then their ranks will be the ‘average rank” of those ranks
which they would have got.

Example English Mathematics
o0 10
I 50 6
c £ 8
b 40 8
E 60 ki
F 30 4
G a5 5
H 50 7
Solution
Student Enghsh Mathematics Rt R d dr
60 i 15 1 5 ‘28
n 30 6 4 6 -2 400
C 50 8 4 23 15 228
D a0 8 6 25 35 1228
E 60 7 15 45 -3 9w
r 30 4 8 8 0 [}
G EL] s 7 7 0 o
H 50 7 4 45 —5 2s
2800
-_—
1 ST
[T
o1 6x28 108
8(8' -n BX63
=1 —5?4 e=l-3=7

Q 13 Write short note on—Graphic representasion of data
Graphic Representation of Data

Statistical data can be presented by way of graphs also  In
cducation, this graphic representatron of data is quite popular
because the graphs aré casy to understand and present to appro-
ximate figure of the data. Graphs can be constructed by the follow-
g methods—
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1. Construction of a Histogram—As is clear by the name,
a histogram is constructed in the form of rectangles and when
plotted on a graph paper, takes shape of a bar diagram. A histo-
gram is constructed in this way. First of all x axis and y axis are
plotted on the graph paper. X axis represents the sizes of the class-
interval and v axis represents frequencies.

Points are marked on the

. . . @t
basis of class-intervals and their 2 6
respective frequencies on  both the §12»

axis. These points are connected
and thus rectangles are constructed
for each class-interval and its frequ-
ency. All these rectangles form a

oo

CUMMULATIVE FREQ
H

histogram. L
2. Construction of a frequency 2] 0o 20 30 40 50
polygon—I n a frequency poly- SCORES

gon, the points arc not converted into rectangles, but a curve is
drawn by connecting all these points. The curved figure is called a
frequency polygon.

3. Construction of a cumulative frequency curve—While
constructing a'cuml.llatlvc frequency curve, the frequency of the
given distribution is cumulated. Then ‘X" axis and ‘p axis arc
plotted on the graph. Cumulative frequencies are plotted on the
axis and sizes arc marked on the x axis. The points when connected
form the shape of a cumulative frequency curve or an ogive curve.

20 —
8}
16

Y AXIS —FREQUENCIES
5

10 20 3o 40 50 60
A AXIS- SCORES

Cumulative fi
) : requency cury
of medj Y eur

o}

. ¢ isvery use ]
an and other partition valuss. Y useful to locate the values
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Nervous System

Q. 14 Show the relations between Psychology and Physiology.
PSYCHOLOGY AND PHYSIOLOGY

Psychology 15 the positive science of behaviour, Physiology
studies the physical activities and structure. Itis the science of
physical body It studies the respiration, circulation of blood,
glandular activities and muscular activities etc Al these influence
behaviour in some way or the other. There is a saymg, “Healthy
mind in a healthy body ™ Hence psychology and physiclogy are
closely related. Some sort of correlation can be observed between
mental states and physecal Ne s and psych are
closely related and the appearance of one gencrally leads to that
of other. It has been very well proved from psychological expert-
ments that mental processes have a far reaching effect on physical
activities

On the basis of this close relation of the mental behaviour
and physcal states, some scholars have conceived psychology as a
branch of physiology. Mind, according to them, 1s only a function
of the brain. A ding to this view, 1s the result of
certain activities of the physical body But this view has been
proved to be false both from logical and factual points of view
The study of the physical processes helps in the understanding of
mental behaviour, but this should not lead to the identification of
both, Hence psychology 1s not a branch of physiology

The ficlds of psychology and physiology are separate and
different  The field of phystology Ites n physical actvities while
that of ps)'chology hes in mcnml activities and behaviour  The

hology and p logy are also different  Phy-

snology sludlcs thc dnTucnt physncal activitics separately  Psycho-
logy studies the reaction of the whole physical organism towards
the external stimulus.

Due to the close relation of the physical and  mental activities,
a separate branch of psychology known as physiological psycho-
fogy has been established for the psychological study of the physical
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processes.  According to Hoffding, “Physiological psychology is
based upon the close connection of mental life with organic life
in gencral.”  Physiological psychology studies the physical activities
connected with mental processes.  Init, the sensc organs, nervous
system, organism, brain, muscles, blood circulation and respi-
ration etc., are studied. All these also form the subject matter
of physiology. But whereas in physiology these are separately
studicd, physiological psychology studies them as part of the beha-
viour of the wholc organism.

Physiology studies endocrinc glands. Physiological psycho-
logy discovers their psychological influences. This scarch has
revealed much valuable information which huas disclosed the causes
of various physical and psychological processes.

A special branch of physiological psychology is known as
Psycho-physics.  In it the different physical activities are quantita-
tively studied. For example, Psycho-physics has discovered through
experiments on the stimuli of different sense organs how much diffe-
rence there should be between two stimuli so that the difference may
be observed.  The famous law known as Weber-Fechner Law points
out the quantity of least noticeable difference in the stimuli of diffe-
rent sensc organs,

From the above discussion it is clear that though psychology
and physiology are independent, yet they are closely related.

Q. 15. Describe in broad outline the nervous system consi-

dered as a stimulus—response mechanism. (Poona 1960)
Describe the stimulus response mechanism. XHow docs it help
in explaining human hehaviour ? (Mysore 1962)

Ans,  Response Mechanism is that system which helps the
organism to adjust itsclf to the environment and controls its acti-
vitics. Thus it is due to response mechanism that one finds selec-
tion, adjustment, combination ctc., in human  behaviour. The
response mechanism in animals is divided into the following parts :

1. Receptars—Cells of the eyes, nose, cars, tongue and skin
cle,, arc receptors. They receive the sensations.  Human  behavi-
our begins through the receptors, It is only after the receptors
have reecived the sensation that the response in the organism begins.,

2. Effectors—Effectors include muscles and glands., They

make the actual response possible.
3. Nervous system—Nervous system controls  the TeHponse.
It join~ the receptors and motor-organs.
Human orpanism is affected by the environment. The sun
14
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heat, cold etc, affect our body. The body responds to external
stimul.  This response changes the external emironment. When
something pinches, the pinched one feels a sensation. The sensation
is reccived by the nervous system through which the receptors and
motor organs are connected and the muscles of the hand re-act
immediately so that the pinching object 1s removed. Thus the
receptors feceive stimult from the environment and the motor
organs change the environment by response. The human organism
has innumerable receptor-cells, In the eye alone there are lakhs
of cells.  Simularly, the receptor organs e, g, muscles etc., have in-
numerable muscles-fibres.  The nerves connect the receptors and
the muscles and thus make response possible  These nenves carry
the message from the receptors to the muscles, This communication
fias a speed of 75 Yds., a seccond  This response takes a very small
portion of a sccond.  In times of emergency it becomes even more
tapid,
NERVOUS SYSTEM

Nerve 1s the most important part of response  mechanism, It
Jjotns the receptors and the effectors  The nervous system is divided
nto two parts (1) Central nervous system and (2} Autonomic
nervous system  n the human organism there is a2 whole net work
of nerves and this net work preseats the structure of the nervous

system.
CENTRAL NLRVOUS SYSTEM

The central nemvous system 1s an important  part of the res-
ponse mechamism  The central nervous system 1 divided into two
parts . {i) The Spimal cord and (2) The Bram

The spwnal cord is situated n the back bone  Itis a white
matter having a form as that of a rope  Its upper part 1s made of
white matter wlnle the inner part s that of grey matter  The
spinal cord has two types of nenes (1) Sensory or afferent and
{2) Motor or cfferent. These nerves join the receptor and the
motor organ The scnsory nenes carry the muscles from the
receptor to the centre of the nervous system  The motor nenves
carry the message from the nervous system to the muscles.  This
coming and going of the messages 1s through the grey matter of
the spinal cord The grey matter forms 50", of the spinal cord
and the rest 18 covered by the white matter  The path ways of
spinal cord are situated just beneath the shan. Its mddle part has
cell bodies and the nerse path-ways are m us penpheral portion.
In the white matter there are tracts up-side and down-side  In the
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grey matter there are associative nerves.

The spinal cord controls the' reflex aciton. In the reflex-
action the sensory nerves carry the sensation to the brain and from
the brain the motor nerves carry the message to the muscles.  This
reaction is so rapid that it takes almost no time. Besides controlling
the reflex action, the spinal cord also joins the external organs with
the brain. In it 31 pairs of nerves come from out side. Every pair
has a scnsory and amotor nerve. These nerves join the spinal
cord with the external parts of the body. Thus the cxternal parts
viz., hands, feet cte, are governed by the spinal cord. It controls
all the learned activities like writing, reading, cyeling, typing, walk-
ing, running and talking ctc. The brain has not to interfere in
all these activities.

BRAIN

Besides the spinal cord, there is yet another important part
of the central nervous system called  the brain. The brain is
divided into the following three parts :—

(1) Cerebrum, (2) Cerebellum and (3) Mid brain or Medulia
oblongata or Brain Stem,

The cerebrum is bigger than the cerebellum or brain stem.
Hence it is known as cercbrum or big brain. It is extended from

the cye brows upto the centre of the skull.  Thus
(1) Cerchrum it is the foremost part of the skull. It is also

the driest part of the brain. In it the arrange-
ment of the white and the grey matter is opposile to  that of the
spinal cord. Hsupper partis made up of grey matter while the
inner is made of white matter.  As it has been said carlier, in the
spinal cord the upper part is made of white matter while the inner
part is madce of grey matter. The upper part of grey matter in the
. cerebrum is known as the cortex. Near it there are groups of
. ““wcrvc cells which form the sensory area and motor area of the
i _in. The white matter forms the nerve-fibres.  The grey matter

rms the nerve cells.

In cercbrum there are two hemispheres, separated by a fissure.
These hemispheres are called the right hemisphere and the left
hemisphere,  The right hemisphere is mostly connected with the
left part of the body. The left hemisphere is mostly connected with
the right part of it. Thus there is a cross relation between the
hemispheres of the cerebrum and the parts of the body. On the
surface of the cerebrum there are small convolutions or gyres.
These convolutions are scparated by fissures. These fissures arc
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dccp in the matfer of the cerebrum. But they do not divide the
brain, because under the surface its various parts are linked with
cach other. There isa fissure in the centre of cerchrum which is
known as the central sulcus, It s also called fissure of Rolando.
Besides this there is a fissure jn the cercbrum vertically. It js called
the fissure of Siivious or Lateral Sulcus,

The big parts of the corcbrum are known as lobes, The lobes
arc infer-contnected.  The cerebrum is divided into four lobes, These
lobes are as folfows ¢

1 Frontal Lobe—Frontal lobc is extended from the fissure
of lateral sulcus to the fissure of central sulcus.

2 Farietal Lobe—Panctal lobe 1s extended from the fissure
of central sulcus to the hind part of the head.

3. Occipital Lobe—This lobe 1s in the hind part of the head.

4. Temporal Lobe—Temporal lobe 1s the portion beneath the
brain,

These lobes of the bram are lnked by sensory projection
fibres. These fibses enter from one lobe to another.

The second part of the braia ts the brain  stem or medulla
oblongata 1t s through this part that sensations sent to the spmal

cord reach the brain and the responses from the
{2) Mid Brain bran reach the lower part of the spinal cord

The work of the spmal cord has already been
described earlier

The cerebellum s the third part of the bram. Itis situated
1n the portion behmnd cerebrum. Jios divided into two Jobes. Inside

these lobes there are white nerve fibres which are
(3) Cerebellum covered by athin layer of the grey celts  There

are some fissures in this part which are deeper
than those of the cerebrum. The cerebrum controls the Kinaes-
thetic movements and co-ordinates the musclar activities,

Q 16 Write a short note on—Autonomous Nervous System.

(Agra 1955, Lucknow 1957, Bombay 1958)

Attonomic Nervous System 1s an important  part of the
nervous system n the human orgamsm  Itis known as autono-
mic nervous system, because it 1s mdependent of the central pervous
system tn ats action. There 1s no interference 1 ns activiies
from the central nervous system  For example, i the cmotional
state there are many changes in the body which are governed
by autonomic nervous system and 1n which the central nervous
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system takes no part. But this does not mean that the autonomic
nervous system has no relation with the central nervous system.
As a matter of fact the spinal cord which is the important part
of the central nervous system has also an important role in the
autonomic nervous system. Hence it can be said to be autonomous
only in the scnse that it controls and governs all those activities in
which the brain has nothing to do. The activities of this system
cannot be checked even with cfforts, It goes on acting indepen-
dently.

The main function of the autonomic nervous system is the
adjustment between the activities of the different parts of the body.
Many of its nerves beginning from the brain and the spinal cord
reach the stomach and nerves carrying blood. These nerves contrel
the activitics of the internal and external muscles. It is the
autonomic nrvous system which controls the activity of the glands,
the stomach and the bloed vessels. Tt is the systiem which controls
the activity of the different parts of the body, c. g., lungs, heart,
liver, splcen, rectum, sweat glands ctc. Thus as a matter of fact this
is a motor nervous system., Many of the ganglia of its nerves, cells
and also the synapses are situated outside the central nervous system
and central nervous system takes no part in their activitics.

The left part of the autonomic nervous system is divided into
three parts as follows :

(1) Cranial (2) Thoraco Lumber and (3) Sacrel., The
thoraco lumber is the part from the brain stem to sacrel. The
rcason to call it thoraco Jumber is that the nerves of this part reach
the thorax, beginning from the spinal-cord. Below thoraco lumber
‘and in the lowest part of the spinal cord, is the sacrel.

The autonomic nerves and the different parts of the body are
connected up to eyes, salivary glands, mucous membrane. blood
vessels, heart, liver. stomach, pancreas, intestines, adrenals kidneys
bladder, colon, rectum and genital areas. Besides thcs’c are als‘o.
cx‘tcndcd upto sweat glands and cutancous vessels,  The ganglia (1!‘1(]
spinal cord are linked by those nerve fibres which reach lhcvaanuli'l
from ‘ the spinal cord. In a ganglia there are 22 syn'npg:"tlhkcli‘c
gm?ghon. The sympathetic ganglion are on the upper surface of the
white matter, known as myline. The axon fibres beginning fro
the ganglia return again to the nerves of the spinal cord. : "

The auto'nomic nervous system is divided into two parts :
(1) Sympathetic nervous system and  (2) Para-sympathctié"’-‘zwrvoué
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system.  The acuvities of both these parts are opposite to each
other.
Sympathetic Nervous System

The sympathetic nervous system prepares the body for emer-
gency. It saves the body in the time of emergency. It also works
In ecmotional states.  Due to sts activity the retina of the eye acts at
the time of emergency and the blood vessels of the stomach send
more blood to the muscles, and bram instead of sending blood (o the
stomach.  As a result of this the digestion stops and so also hunger.
The muscles and the brain begin to work rapidly as the intestines
stop working and the gastric glands stop giving secrettons  The
heart beats with a speed since it has to pump blood rapidly. The
adrenal glands execrate adrenahin.  As a result of adrenabin the
blood sugar 15 sncrcased in the blood resulting into tncrease of
strength it man  Lxcitement results in the destructton of many cells
and the rate of resprration 1s increased. The water metabolism
drops down resulting sn dryness 1in throat and mouth. Al these
activitics can be seen at the tume of quarrel or fighting, anger or
fear  In the emouonal state, the galvanic response capacity also
becomes less
Para-sympathetic Nervous system

Another part of the autonomic nerves 1s para sympathetic
nervous system. St as the ink with cramal and sacref  The main
work of y hetic system 15 anabol 1t includes the
concentration of the energy of the body and  strengthening of the
different parts of the body by this concentration  As the activity
of the sympathctic nervous system decteases the speed of the heart
beat 15 lessened and the blood pressure also becomes less  The
activity of the salivary glands increases which helps i digestion,
resulting 1n increase i the weight of body  The pupils of the eyes
contract resulting into relaxation of the eyes  The para-sympathetic
nervous system controls the activity of the sacrel division. Tt keeps
the blodder. the colon and the rectum  healthy and helps in execra-
ting the different kinds of uscless and porsonons matter from the
body.

The sympathetic and para-sympathetic nervous system differ
from each other as explained below “—

(1) Jn the sympathetic nervous system the ganghon are m the
spinal card near those internal organs of the body, which they
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excite. But in the para-sympathetic nervous system the gangalion
are not in the spinal cord but ncar bodily organs.

{2) In the sympathetic nervous system the whaole systcm'works
together, but in the para-sympathetic nervous system the different
pairs arc independent.

But this docs not mean that the sympathetic and the para-
sympathetic nervous systems are absolutely opposite to each othet
and they arc not related. As a matter of fact they co-operate
inspite of these distinctions. According to Morgan these systems
do not work independent of cach other but co-operate in different
proportion according to different situations, e. g., il the organism
has to struggle with the cnvironment, the sympathetic system works
more and the para-sympathetic system is less active. In the adjust-
ment with environment the parasympathetic system has to work
more while the sympathetic system works less. Thus due to the
co-operation of the sympathetic and parasympathetic systems, there
is a balance in the body in both the states of work and rest.

Q. 17. Describe briefly the function of the endocrine glands,
(Goraklipur 1960, 61, Agra 1954)

Ans. Ductless glands, as is clear from the name, send their
sccretion directly in the blood without the help of ducts. Their
sccretion is known as hormones. It has a very far reaching influ-
ence on the body and personality. The main ductless glands are
pincal, thyroid, adrenal and sex glands.  Besides these the parathy-
roid, thymus and other glands also exert an important influence on
the physical processes. The contribution of the main ductless gland

in the response mechanism and personality of man will be clear
from their description.

(1) Pineal Gland—Pincal gland is known as master gland,
because it controls other glands. Its posterior lobe scretes such
hormones which keep the water metabolism and blood pressure of
the body in balance. The hormones of the frontal lobes keep the

thyroid, sex and external glands etc., under control and make for
their development and efficiency.

(2} Thyroid Gland—The hormones secreted from the thyroid
gland are known as thyroxine. Thyroxine continues the chemical
processes in the body like metabolism and oxidation. Its increase

increases the speed of metabolism.  Its decrease decreases the speed
of metabolism and less oxygen is used,
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(3)  Adrenal Glands—Adrenal gland has two parts,  The
external part is known as cortex whils the internal part is known
as medulla. The cortex secretes cortin  The medulla secretes the
hormones known as andrenin. These hormones are very powerful
Even the presence of the small quantities of them in the blood
results n fast heart beat, high blood presssure, postpancment of
the actwity of st h and i broadening of the air paths,
discharge of sugar from lier, absence of fatigue in the muscles,
profuse sweating, cxpansion of the pupil of the eyc etc. These
changes can be scen in the emotional state of the organism which
organises its power to face an emergency.

Cortin has far reaching influence on muscles and sexual func-
tions. It 1s due to this that the body uses sodium, potassium and
sugar. It keeps the body fit and hence it is absclutely necessary for
the body. Inits absence a disease known as Addison’s disease,
develops n the body The symptoms of this disease are weakness
lack of interest n sexual functions, slow metabolism, Jack of sleep,
blackening of the skin, lack of the capacity to bear heat and cold
ete. Al these symptoms disappear by giving cortin 1o the body.
The increase in cortsa results in excessive development of the manly
qualttes. Its excessin the female leads to the disappearance of
rounded contours, the voice becomes harsh and  hares are observed
on the face.

(4) Sex Glamds—Sex glands create primary sense organs,
female ovary, male testes, ovum and supermetozoon  Beudes these
the scx glands also create some internal hormones.  Of these some
are present in both male and female  In the males these hormones
Iead to the manly qualtties while 1n the female they develop feminine
qualities. It 1s due to therr influence that the sex organs develop at
the stage of puberty  Again 1t 1s due to these that the sexual charac-
tenstics of males and females such as the development of mammary
glands in the female und beard and moustaches in males occurs  In
their absence these sexual charactenistics do not develop and both
males and females remam neutral  The hormones of the sexual
glinds ar: present in childhood, and develop when one reaches
adolescence  They control the femalz activities connected with
reproduction such as menstrual cycle, pregnancy etc

The above mentioned importarce of the ductless glinds 1n
response mechantsm and personality has been discovered through
vanious methods  The ph remove some  p gland
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types—Axons and Dzndrites. Axon is one and alone whtle dendrites
are many. Axons are several fect Jong. The dendrites extend ke
the small branches of a tree.  The avon 15 covered by an insulating
substance. The axons of the sensory nerves are sensory whike axons
of the motor nerves are motor. A motor axon extends from the
brain or spmal cord to the muscle or gland. The sensory axon
extends from the nerve cells to the brain  Thus these axons connect
the receptors and the nerve centres
Synapse

The connection between the two eells 1s knows as synapse.
In this synapse an axon of a nerve finishes in fine branches and
thesc fine branches get connected with the dendrites of some other
nerves.  Thus a synapse 1s formed, when the axons of a nerve get
connected with the dendrites of another netve, and a sensation 1s
carried from one o another. The avon carres the sensation and
the dendrites recetve 1t Thus the message 1s communicated from
the axon of a nerve fo the dendrite of another nerve.  This message
is in the form of nerve 1mpuise which 1s like an electro-cherical
current found i the nenve  The force of the reaction of any
muscle depend on the toal number of these clectro-chemical
current per second Asat increases and decreases the reaction of
the muscies also increases and decreases simuitancously.

There are two parts of the central nesvous system : (A} Spinal
cord and (B) Brain.
The Spinal Cord

The spinal cord 1s situated 1n the back bone of the human
structure, It s a white soft substanca lke a rope  Tts upper
surface is made up of white matter and s thick. There are two
types of nerves i the spinal cord (1} sensory or afferent nerves
and (2) motor or cfferent nerves  These nerves connect the recep-
tors and the nerve centres  The sensory nerves carry the sensation
from the receplor to the nerve centre.  The motor nerves carry
the message from the nerve centre (o the muscde The coming and
gomng of the sensation and messages is through the grey substance
of the spinal cord 507 of the spinal cord is made of grey substance
and the rest of the white substance  The pathways of the spnal
cord are situated just below the shin In their centres are the cell
bodies and the pathways are in the peripheral portion.  1a the grey
white matter there are tracts copung up and down  In the grey
matter there are associatne nerves
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into these fissures because under the surface of the brain various
parts are connected with each other. In the cerebrum there is a
fissure in the centre which is known as central sufeus. It is ako
known as fissure of Rojando  Besides this, there is also a fissure
situated horizontally. This fissure is known as fissure of silvious
or lateral suleus,

The big portions of the cerebrum are known as lobes.  These
fobes are connected with the other. Thus the cercbrum 13 divided
into four parts, given below :—

(1) Frontal, (2) Parietal Lobe; (3) Occipital Lobe; and
(4) Temporal Lobe.

All these four parts of the bram are connccted by sensory
projection fibres. These fibres enter onc lobe from another.

These different parts of the cerebrum are connected with
different types of sensation.  For exampls, the frontal lobe is con-
nected with thinking  In complex thinking, it is this frontal lobe
of cerebeum which works. In the ceotral part on the ore stde of
the central suleus there 1s a motor area. This is situated in the
frontal Jobe In the paretal lobe there 1s a somaesthetiC area
where the sensations from ths skin and muscles are received. In
the upper part of the temporal lobe there 1s auditory arca where
the sensationsof hearing are recened, In the back part of the
bram 1n the parietal lobe there s the visual area where the sensa-
tions of seeing are received.  Near the lateral sulcus there are areas
of taste and smell,

Q. 19. What do you understand by reflex action ? Disting-
uish it from voluntary action, (Agra 1961)
What is Reflex ?

Reflex actions arz ualearoed respoases which happen
quickly and by themsches  In Woodworth's words, “A reflex 1s a
direct muscular or glandular response to a sensory stimulas, an
involuntary and unlearned response.  Unlike the simple reaction it
does not depend upon the subjct’s being prepared or set. The
reflex docs not peed a Ready sigeal™  Whenever somcething
approaches the cyes, the eyelids blink. When something tickles the
nose, a snecze 15 wmevitable, The muscles of the hand or foot
immediately react 1f the corresponding organ 1s pricked by a needle
All these are reflex actrons  They do not hasve to be learnt because
they happen by themselves  Generally, they cannot be stapped
cven with effort. The iadividual s not even conscious of thzse
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activitics when they are taking place. These activitics are ducto
external stimuli.  They take place far too fast to be noticed.  When
anything is taken near the cye, it takes approximately "03 seconds
for the blinking action to be performed, If a person sits with the
Jower part of his legs freely suspended, then when tendon below
the bent knee is pressed the tendon knee jerk happens in 03 second.
But this docs not mean that all reflex actions take place faster than
common reactions. For example, the pupil takes onc or two
scconds to contract, when a strong light focusses on the eyes.
Eesides the external stimuli, the reflex actions are also activated by
internal stimuli. The contraction and expansion of the stomach
and intestines and the veins, the colouring of the skin while
blushing ctc. are alf reflex actions of the muscles. The flow of
saliva in the mouth on perceiving something edible, the flowing. of
tears if a grit lands in the eye are reflex actions related to glands.
Snatching the hand if it gets burnt, coughing, sneezing clc, are
external reflex actions.

Kinds of Reflexes @

Generally there are two types of reflexes :

1. Plysiological Reflexes—This classification includes those
reflexes of which the individual is not conscious, c. g., the dilation
and shrinking of the pupils of the eyes,  If strong light is focussed
upon the eyes, it naturally contracts and it expands when the light is

insufficient,  The individual is unconscious of this activity on the
part of the cyes,

Uses of the Reflex :

2. Sensation Reflex—As opposed to the physiological reflexes,

a person is quile conscious of the activity in a sensation reflex
Coughing duc to an irritated throat, sneczing because of a tickled
nose, watering of the cycs duc to the alighting of a grit in them are
all activities of which the person has full knowledge.

Though undcsired, uncontrolled and unacquired the reflex
action is useful for the body of which it is a natural reaction. Tt
protects the various parts of the hody from external objects as blink-
ing ol the cye protects it from the approaching fingure.  The reflex
satisfies needs of the individual and many activitics are carried out
which are necessary for the body.  For example, the sucking of the
mitk from the mother’s breast 15 a reflex action of the child because
he does not have to fearn the acuvity of sucking,
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The importance of reflex activity 1n a human being’s hife is also
evident by the fact that all the reflexes do not take place simultan-
eously and appear at differcnt stages in the person's development.
As the person’s nervous system matures, different reflexes appear
at different times. The reflexes of sneezing and coughing make
their appearance very quickly after bisth but the reflex of blinking
takes some 11 weeks after buthto appear. Sex reflexes appear
after the age of ten, The activity of reproduction develops naturally
because of this. As these reflexes take place without disturbing the
attention of the mdividual, he can look to otker things at the trme
these reflexes are happening  The nceds of the new born baby arc
fulfilled by these reflexes while he does mot learn to satify them,

In brief the peculianties of the reflex are
TPeculiarities of Reflex

1. All the reflexes donot appear at the same time but at
different stages in the development of the organism.

2. Reflexes are uscful far the body.

3. It is dificult to control the reflexes as most of them are
unconscious.

4. Reflexes arc immediate

5. Only one reflex corresponds to one stimulus e, g, blinking
the eyes 1s due to strong light.

6. These reflexes are not learnt but innate.

7. Reflexes are simple and Iimited to a partecular area. Therr
reaction to an excitement 15 1n some particular part of the body,
DifTerence between Voluntary and Reflex Actions

The specialities of the reflex actions mentioned above make
apparent the differences between them and voluntary actions,
Fundamentally, they are as follows .

1. Reflexes arc uncontrolled while the voluntary actions are
under full control It 15 easier to stop runnine than to stop the
eye blinking,

2. When compated to veluntary, the refley act:ons are imme-
diate, because they do not need contemplation or deciston Voluntary
actions may take place a long time alter the stumulus

3 Only onereflex results from one stumulus but there may
be many voluntary actions as a result ot the strmulus. Brjr it
will only cause a blinking of the eyes but almost any oth \
Itke trembling, runnung fallhing mav ensue

4, While the reflex actions are mnate and ,una
voluntary actrons [the runnme. walking ete , are learnwt
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5. Reflexes are simple but the voluntary actions may be
complex.  The reflexes arc limited while the whole body may
partake of a voluntary activity.

0. 20. What do you understand by cerebral localisation ?
£xplain. (Osmania 1963)

Phrenology :

Ans. The study of the localisation of brain functions has its
own story in the history of psychology. The problem of localisation
is whether different arcas of the brain activate different functions or
not. This discussion was started in 1800 by the theory of phrenology
advanced by the famous anatomist Gall. Gall tried to relate the
external clevations in the skull to mental specialitics or peculiari-
tics, He said that these clevations indicated mental peculiarities.
According to the theory of phrenology, mental faculties arc situated
behind the forchead in the forefront of the brain. Thus middle
brain constitutes the residence of the cthical qualities while the rear
end is for the animal tendencics. The sex instinct is in the medulla
oblongata while the quality of faith finds itself in the stem.
Experiments of Ilourens :

In 1825 or therabouts, Flourens concluded from his experi-
ments that the cerebrum worked as a unit. Thus he refuted the
localisation of the various functions in the brain and challenged,
against the theory of phrenology, that the cerebrum works as a
whole. Thus, some onc hundred year from today it was believed
that onc part of cerebrum could not be distinguished from another.
The cerchrum is a collection of many parts which can perform many
activitics but cach part of which is capable of performing every one
of those activities.

Proofs of Localisation :

This theory advocated by Flourens was credited till 1860.
After this, Paul Broca showed that when a particular area of the
cortex was injured, a difficulty in speech was expericnced,  After
Broca’s experiments, Frish and Hitzing found that clectrical s

tion in specific parts of the cortex caused motion in v
of the body.

nsa-

‘ . ( arious parts
These experiments high lighted the theory of localisa-

tion for the second time. The cxpert physiologists supported the
notion }x:causc they found substantial difference in the structure of
the various parts of the brain.  Surgeons also supported the theor

of localisation because they wanted to explain the different physiolo):
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gical changes caused by injury to differnt parts of the brain. Thus fifty
years ago, the theory of different centres for different activities, in the
brain of course, was being supported and these centres were being
further subdivided. Psychiatrists were establishing relation between
specific mental ilinesses and the conditions of specific parts of the
brain,

Current Situation :

But now the emphasis laid in favour of localisation is losing
its strength. Some localisation of function and structure in the
cortex is shill believed but great care is taken before a certain area
is pronounced as the centre of a spectfic type of activity. The
cerebrum js popularly believed to be an adjustor part It is
understood that its function 1s not to perform diversified and un-
related activities but to dn'ecr the creature to mould its behaviour in

with the Many experiments have
definitely proved that information of different hinds of changes
reaches different areas of the cortex, The existence of somaesthetic
area, premotor area, auditory area and visual area and different
centres has been indicated by expensmental administration of
electrical sensations to varrous parts of the brain  Thus, this kind
of cortical localisation 1s no longer in doubt.

The boundaries of different activities however, cannot be
decided by having them centred in the cortex. For example we
accept one somaesthetic or sensation area but m 1916. Dusser de
Barenne showed at Oxford that inspite of the localisation of a
sensation area, 1t extends over a large area of the cortex and its bound-
ties are not established. From this it s concluded, that though the
area of recef and p of may be locahised, the
Jocalisation of arcas for converting sensation signals into sensations
is not possible. The direct paths of the entrance of visual sensations
to the cortex of the brain can also be determined but they cannot
be accepted to be completely unrelated to the areas surrounding
them. The signals recerved 1n the motor area do not comvey any
thing and any knowledge s due to shock or mury  In faet
the ficst otterants at locabisation were made 1n the dircction of the
motor area, but as the experiment at Oxford proved. there 1s a lot
of scope 1n this direction  Nothing deflnite can be sard whether
the area for the asstmilation of mformation from different organs
of the body is definite or not  Nothing definite can be said about
the location of mental function or the Limits of ther arcas and
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centres. Further rescarch in the future may make it possible to
say something with authority upon the subject.

Methods for the Study of Localisation

Many methods are employed for the discovery of localisation
of different activities in the brain. The major methods arc as
follows :—

1. Method of Electrical Stimulation—The cxposcd part of
the cortex is subject to weak clectrical stimulation and the resulting
motion in the body serves the purpose of establishing the relation
of the specific activity to a specific area in the brain.  The method
of the study of localisation is the most famous.

2. Pathological Method—The disturbed activitics and be-
haviour of a discased person are noted following which the person
is cured by the surgical or otherwise removal of the discased part
of the brain. The cffects are again obscrved.

3. Method of Extirpation—Some part of the brain is removed
and the cffects on the behaviour and physiological activitics are
observed. The area which is extracted is taken to be the centre of
those activities or functions which ecither become absent or are
affected in any way. These experiments are usually carried out on
animals,

4.  Fibre Tracing Aethod—This method traces the fibre which
connects the cortex to the lower centres and finds the relation of the
various parts of the body to some specific arcas in the cortex.
Though the mcthod is satisfactory the tracing of fibres is no casy

task,

When the above methods succeed in focalising a particular
activity in the brain, the research is credited and accepted in the
absence of any evidence to the contrary. These methods are emplo-
yed in the location of functional arcas in the brain.

Localisation of Combining Areas

Besides these functional areas there are two sizable combining
arcas, one of which is situated in the midst of many scnsation areas
in the parietal, temporal and occipital lobes, while the other is

found in the motor arca and in front of the frontal lobes. The
}.{n.owicdgc of the localisation of these arcas originates from any
injury to the brain. The result of these injurics~is manifested in
the form of Aphasia, Agnosia and Apraxia, and thev are th‘c ones
to establish the localisation. Thus it will be in kc;:ping with thiz

subject to make a brief description of them,
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1. Aphasia~In this illncss, speech and language cannot be
uscd or used with difficulty. A connected and meaningful, compre-
hensible sentence cannot be spoken and nesther can the meaning
of such a sentence be undersood. The cause of this difficulty is
not paralysis but rather injury to the area surrounding the auditary
area,

There are two kinds of aphasia—speech aphasia and motor
aphasia. In the latter kinds, the difficulty hes in emutting or ejecting
words from the mouth und the difliculty, too, takes various forms.
Some ratients can pronounce scparale words but not sentences,
cven when written,  Other patient’s capabilities cxtend to the pro-
nouncration of stmple words Lke yes and no only. The lower
motor area 15 usually 1nyured

2. Agrosia—The ability of perception is undermined in
agnosia. The person hears and sees all right but he cannot utilise
the sensory data 1n the form of specific, concrete signals. In visual
agnosit, the result of mury to the ocaipital lobe, the person loses
his ability to recogmse and distingumish colour and  form. He
cannot recogmse sounds  IF the anjury 1s Just behind the somaesthe-
tic area, the paticnt cannot recognise an object placed on his hand
and ncither can he, on the other hand, metaphorically speaking,
make any guesses about its weight

3 Apraxia—The abilty of work or effort 15 adversely affected.
An apraxia patient cannot hght a cigar and smoke it.  He can
perform singular activities but the relating of many activities is
beyond his t G Ny, the ay of apraxia 1s the
cansequence of injury to an ared n the vicimty of the motor area.

Inteligent  behaviour 1s  absent i aphasia, agnosia and
apraxia. Symbols and skilled efforts are of great smportance in inte-
hgent behaviour and skilled efforts or motor activities depend on
specilic areas of the cortex which, 1f injured loses the combination
of these pasts  The loss of this combination and the loss of intel-
Igent behaviour n the indwvidual both are determined by the extent
of the injury.

Type of combination in the brain

The work of combration int ¢hie braa 1s effected in tho ways—

1. Intcrnal Combmarion—1n this, the stimult are many while
the sctnaty 15 solitary  Thes combination finds expression in the
unitary cesponse to an object For ewample, when we see a film,
a stream of vanoas smuli falls on the retina with the result that
we see an undnvided scene,  Similacly, though the notse enters the
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ear in a succession of sounds it is heard as music in the combined
form. Thus, in internal combination there is a type of coilective
activily which nccessitates specific nervous behaviour.  Possibly,
the area for the collective internal combination js the adjustor arca
of the posterior end, focated in the midst of various sensation arcas.

2. External Combination—Many results arc caused by a
unitary antecedent.  For example you have to get up from the
chair, go to the door, turn the key in the lock, remove the bolt etc.,
in order to open the door. A distribution mechanism is needed for
this, It is formed by the branches of an axon and the stimulating
of many ncrve cells by these branches.  The arca for the distributive
external combination is quite possibly the front part of the brain,
Localisation of combining Activity

Undisputed evidence has not been found on the subject of the
brain taking past in these combining functions. In fact, a Iarge
part of the brain takes part in these combining functions a fact men-
tioned once before.  Thus it is difficult to Jocalise it, There arc
many activitics like learning or memorising of which the whole
corfex partakes. In an cxperiment it was scen that a monkey
forgot all learned actions when the frontal lobes were removed
from the brain, but Jearnt it when taught again. Many experiments
along these same lincs made it apparent that different parts of the
cerebrum assist in the Jearning of an action. Thus the diminution
in the ability of learning depends upon the percentage of the cortex
removed.  The  difficulty in learning and the disturbance or

disorganisation of  activity depends upon the corresponding
damage to the cortex,

Conclusion :

The above treatise on the localisation of brain functions
makes it clear that the localisation of the areas of various functions
is accepted now a days. But the boundarics of these arcas arc as
yet undefined and nothing can be said definitely about them. No
indisputable statement can be made on the subject of localisation of
the combining areas. Many activitics arc incapable of being localised
because of their dependence on the whole cortex,  The truth of the
matter is that this problem of localisation is stilf in the experimental
stage and more experiments must be carried out before any authori-
tative statements can be issued. Future experimentation will be
the basis on which any conclusions will be founded. But till then,

it cun be hclicvgd that there are specific areas for dissimilar activities
whose boundaries arc not demarcated.

[



Individual Differences

Q.21. Whatdo you w by indisi iff ?
Discuss in detail

Meamng of mdividual differences :

According fo Skinner, “Today we thiok of individual diffe-
tences as including any measurable aspect of the total personality.”
From this definitron of individual differences st is evident that it
comprehends every aspect of the human personality, albeit all aspects
that arc 1t some manner measurable.  Aspects of this nature can
be many such as vanabihty, conformity, difference in
the rate of lzarning and d mutual relationship between
the vanious ¢k of the lity, etc. In this manner,
various individuals exhibit dnﬂ'ucnces of physical and mental deve-
lopment, nature, ratc of learning, ability, specific abilities, interest
and personality, etc
Types of indnidual differences

(1) Average intelligence—The following brief description
may scrve to make individual differences a stmple concept that can
casily be grasped Individuals are scen differing 1n considerable
measure in respect of their general intelligence. It 1s not possible
to send children with an intelligence quotient of below 50 to schools
Chuldren with a higher intelligence quotient go to school. Children
with mtelligence quoticnts between 50 and 70 can leacn only the
simplest tasks, Even the small schools trouble children whose
intelligence quotient varies between 70 and 80 Children between
75and 90 1 Q are considered morons. and they have considerable
dificulty in progressing, along with the other children, 1 their
learning. Generally, 40 to 60 percent of the children in school have
1. Q s varying betwezn 95 and 105, being the children with average
intelligence who form the basts for the formulation of the syltabus
and curriculum as well as the method of teaching, Children who
are cither above or below thes fevel of intelligence require special
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educational methods and conditions. Childrcn' with int-cl?xgcncc
quoticnts varying between 115 and 120 are consxd?rcd bnlhant.or
intelligent. The following facts have come to light concerning
individual differences of intelligence in children — .

(a) However good and beneficial the cnvxro.umc'nt and the
method of education, the moron invarialy reaches his highest lcvel
of learning before the average or the intelligent child. ‘

(b) In favourable circumstances the average Fhl[d generally
gives a good account of himself in his academic pursu.xts. ) .

{c) If the circumstances are favourable, the intelligent child
shows great alacrity in the process of learning. ’

(d) Adverse circumstances have the worst cffect on all chil-
dren, and their learning activitics are hindered, . _

(2) Special abilities—During the junior and senior hlgh
school as well as the college stage, the individual's (iiffcrcnf:cs in
respect of special abilities, in - addition to the general intelligence,
arc also important since special professions and specialised fields of
vocation all nced certain specific abilitics,  Abilities of this kind
are concerned with mental personality or motor ability,

(3) Differences of Background—In school, the differences that
the children exhibit are the outcome of their ditferent families and
their communitics. Attitudes towards education and authority differ
in cach family, culture and class. Some of these attitudes arc
favourable while others are unfavourable to cducation. In eitier
condition the difference of attitudes results in differences among
children.  Besides these attitudes, the child’s emotional, social,
aesthetic and moral development is influenced by his family and the
neighbourhood.  Hence differences of background are also manifest
in individual differences.

(4) Alaerity in learning—Difference in the quickness or alacrity
in learning 1s visible not only in children of different ages but also
among children in the same age group.  This difference is dependent
upon their maturity and educational background. Differences in the
alacrity of learning result in benefits aceruing from formal education.

(55 Mental age —~Children of differing ages as well as children
of the sume age show differences in theiwr respective mental ages.
Generally speaking, alf students studying n the same class differ
according to their mental ages. It has been observed that in the age
of 6, differences in mental age range up to S years.  Mental age and
cducation are fntimately refated.  The child's fevel of education is
determined according to his mental age.
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(6) Motor ability—The individual's movements of the hand
and feet and other physical abilitics arc secn to be very individual,
as they do not resemble another’s to any great extent. Till the
individual attains adulthood, his manual dextenity, rate of muscular
movement and resistance to fatigue develops continually. In this
mannet, the same individual in different ages and different indivi-
duals 1n the same age group manifest considerable diffetences in
manual dexterity.

{7 Sex diferences—Makniemer and Terman discovered the
following differences between men and women, on the basts of some
studies—

{(2) Women have greater skill in memory while men have
greater motor abihity.

(b} Female bandwriting is superior while men excel in
mathematical logic.

{c) Women show greater skill 1n making sensory distinctions
of taste, touch, smell, etc., while men show grealer reaction and
consciousness of size-weight ilfusion. )

{d) Possessing greater hngustic abifity women are superior
to men in Janguages, sinnittudes, word  butlding, compositions, and
use of Jong sentences, cte.  On the other hand, men are superior in
physics and chemistry

(e) Women are better than men s mirror drawing  Faulls
of speech etc, tn men were found to be three trmes of such faults i
women,

(f) Women are more susceptible to suggestion while there
are three times as many colour blind men as there are women

{g) Young grrls take interest in stores of love, farry tales,
stoties of the school and home and day-dreamung, and show
various levels in their play On the other hand, boys take
interest in stories of bravery, science, war and scouting, storics of
games and sports, scouts stones and games of occupation and
skall,

8. Racial differences—Many scientific studies have ndicated
the preseace of varous Arnds of differences betneen ndwviduals of
different races, although d of are a normal
factor 1n causing these differences  Karl Brigham has composed a
It on the basts of dilferences m levels of telligence among people

* who have migrated to United States from other countries.
On the basis of these average differences between the races,
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the mental age of a particular individual of a dcfinite race cannot
be calculated since this difference is based on environment.

9. Nationality—Many studics have led to the conclusion
that individuals of different nations differ in respect of nature,
physical and mental differences, interest and personality, ctc.
Such a difference is anly natural since their cultural and geographic
environment is distinctive,

10. Y.conomic situation—Economic differences arc  scen
causing differcnces in the children’s interests, tendencics and
character, elc.

11. Differences relating to learning—In respect of Ilearning,
children manifest such differences as past expericnce and  learning,
ability in the usc of various kinds of apparatus, ratc of learning,
interest in learning, clc.

12. Difference in respeet  of  devclopment—Difference  in
development is in evidence not only in individuals of different age
groups but also between individuals of the same age.

13. Difference of inferests—As has been pointed out, the
difference in scx leads to a difference in  interests, Similarly,
factors such as family background, level of development, differences
of nationality and race, cle., cause difference of interests.

14, Personality—DifTerences in respect of personality have
led psychologists to much study, and on the busis of this study
individuals  have been classified into many groups. Jung, for
example, hay divided individuals into three groups—(a) Introvert,
(b} Extrovert, and (c) Ambivert  This is the psychological
classification of people.  Stephenson has divided human beings
into two categorics—preservator and non preservator,  In this
diviston. prople of the first group are very senittive and susceplible
to experiznce while prople of the sccond proup are not influenced
by it to quite that extent,  Cattel has put people into the Surgent
and the Surgeless or Non surgent classes. The former fs similar
tn Jung®s extrovert wiule the surgelew resembles hs introvert indivi-
dual. Tcrm:m has put people into 9 clas.es according to their
lf:'-'d fwfxntellsgf:n:c~(:z) Guemus, fhy Near Genn, () Very superior
intellipence, (d) Superior,  fe) Aserave,  (f, Buchward (g} Feeble-
minded, thy Dull, i) 1diot C )

Thorndite hoe diopde . ;
Thorndike has draded propls into four calcgories on the

basis of thinbhinr—{xi Abtroae , .
H ;).' { f A!al‘fl;;fn: ((.} -“\U‘A{fl.{.{ lh!n‘_trx,’ (h) ’dcuuonal thiﬂkcrs,
(e) Oinjzet thinkiers, (dj thinkers 1n vhom sensory experience s
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predormnant. Thesc names indicate the peculiarities o[l: thinking
in these individuals.

From the viewpoint of nature, personality has becn divided
into three classes—(a) thought dominant, (b) emotion dominant,
{c} action dominant.

Concerning these classifications of the human personality, it
should be remembered that although one specific person may exhi-
bit the main broad characteristics of one class of personality, he
cannot be said to belong to only that class of personality as the
differences between various personalities are so subtle and minute
that it is not scientificially feasible to divide them into classes.



Sensations and Weber-Fechner Function

Q. 22. What is the naturc of sensation 7 What are its attri-
butes ? (Bombay 1959, Karnatak 65, 63,
What is sensation 7 Ilustrate its types, corresponding receptor
organs and stimulus objects. {Baroda 1964)
State fully the various characteristics of sensation.  State also
what you understand by local sign. {Delhi 1957)

Ans. Scnsation is the first response of the organism to the
stimuli. Its nature is clear from the following points :

1. Comparatively passive state-—Sensations are not voluntary
in the sense that we cannot produce them at will.  They do not
depend on our choice.  They are, on the other hand. forced upon
us by the environment. The sense organs passively recerve sensation.
Thus sensation is a comparatively passive state of consciousness,
This is amply clear by its comparison with perception.

2. Partly subjective and partly objective Scensations form a
part of individual's personal experience.  Thus they are subjective
to that extent. On the other hand. they are also objective as they
arc answered by an external sumulus.  Thus sensation is partly
subjective and partly objective,

3. Distinction of Quality -Sensations differ quality, For
example a semsation of sound differs from a sensation of colour in
quality.  Different sensations Gditfer m quality,

. .4 Dlj(lilu‘tfwl of Quannity - Sensations <ler i yuantity regar-
ding intensity, duration and exteamity  An oaample of the diffe-
rence in quantity duc to inteasty s the ditferenee between the loud
sound of thuader and the sott sound of wiy fwer Duration depends
on the persistanice of the stimuls  As the peraatinee differs o the
duration and with 3t the quantity of the wisation, I:\lcnsi.ty i.e
voluminousness depends upon the it surface attended AS’
the affected surface moreaves wo oo the eatensity thereby m ll\:inﬁ a
difference in the quantity of duferent scnsdhuns.’ B
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5. Relatnity—Hoflding points out to relativity among sensa-
tions. A sensation is relative in three senses  Firstly, it is relative
to other scnsations is so far as its arousal depends on its contrast
with other semsations. Secondly, as Weber’s experiments have
amply demonstrated, the quality of the sensation is also relative ta
other sensations  For example if one handles ice first and then
water, vater will appear more hot than 1t does normally. Thirdly,
the sncrease and decrease 1n sensation duc to cocresponding increase
and decrease 1n stimuli 15 alo relative to foregoing sensation. Thus
Hoffding has nehtly said, “From the moment of its first coming
into being, the existence and properties of a sensation are deters
mined by its relatron to other scnsatiors™.

6. Distincticn in fraits~D (ferert sensations hase different
traits. For evarple tte organie, spatial and motor sensations have
arfferent charzeteristics distinguiching them from cach other.

7. Special sc are distir hable i
are Jocahized in the external world  They can be easily distinguished
from each other
Attributes of Sensations

Sensations have different attributes  The man attributes have
been classified into :

S 1
Special

. 1. Quahty
2 Intensity
3. Duration
4. Lxtensity

5 Local sign

1. Qualty —Sensations Jiffer 1n quality  Each sensation has
its own quabty  Sensations recersed through dufferent sense organs
differ in quality  Again, sensations recened through the same sense
orpan alo differ in quality.  Different types of cofour snd taste
exemplify this fuct.
X 2. Intensity—Different semsations have vot Jifferent degree
‘of strength or mtensity  The ntensity of @ sensation depends
upon (1) the obxctne strength of the sumulus, fbr the mental
state of the mndividual

3. Duratron—The duration of 1 sensation depends on the
continty of the stimulus or of ws effunt A this vartes with diffe-
rent sensations their dorafion also varics

4. Evensin—Extensity meaning voluminousaess or spread-
outness of sensation s a spatial charactenstic  As thus 10creases
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2. Sensations whose location Is undetermined—The position of
some sensations cannot be determined, The position of comfort and
restlessness are spread over the entire body and no particular part
of the body can be assigned to them.

3. Sensations whose Jocation is vague—Apart from the orga-
nic sensations, mentioned above, there are some more scnsations
about whosc focation we have a vague notion. We have a hazy idea
of the general location of some sensations, like hunger, thirst, pzin,
though we do not know the cxact location minutely.

Orpanic sensations are of considerable importance due to the
role which they play in the Affective and Motivational aspects of
hfe. Hunger and thirst make us restive and compel us to search
Tor food and water.

Spectal Sensations

It has already been mentioned before that the special sensa-
tions are those which are caused by the specific sense organs eyes,
nose, cars, tongue and skin  These special sensations can be clearly
distinguished from onc another. They originate from external
stimuli Like the waves of ether, to mention only one.

Differences hetween organic and specfal sensations

There are the following differences between orgamic and
specral sensations @

1. The source of specral sensations 1s external stimuli while

“the source of organic sensations s internal.

2. There are speaific organs for special sensations while there
is no such provision for the organic sensations,

3. The specral sensations pive knowledpe of the outside
world, which the organi¢ sensations do not.

4, The spectal seasations can be recollected  with case, but
the organic sensations cannot be retained eastly

5. The special sensations can be distinguished clearly from
cach other. This 1s not the case with organic sensations.

6. It 15 possible to locate the special sensations whik, in
most caszs, the Jocation of orpanic sensations 1s not possible

7. Special sensations  are comparatively more intense 1n
qualty and quantity than the organic and motor sensations. The
five specral sensations may have many internal sub-divisions.

The cxp upan the difle betneen orpamc and
special sensations makes obvious the distinctive characteristics of
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the later. The five special sensations are the following i—

1. Visual sensations—Visual sensations, which are stimulated
by light waves are experienced through the medium of the cyes.
They are of two types—(i) Sensations of Brightness, (ii) Scnsations
of colour, of which the following four are primary—red, yellow,
green and blue.  Colour blind people do not feel these sensations.

2. Auditory sensations—These are received through the ears,
They are the reactions of the car to the vibrations in the air.
Usually, the Jocal symbol is absent in auditory sensations in which
the power of discrimination is high. These sensations arc impor-
tant from the cmotional view point.

3. Taste sensations—It is the tongue which acquires these
sensations.  There are many papillac in the tongue.  Mostly, there
are taste pores in these papillac.  There are bag-like structures
called taste buds helow taste pores, and they contain 10 or 12 taste
cells.  These taste cells arc also the taste receptors.  The sensation
of taste passes through the tase pores and reaches the taste bud,
whence the sensation is transferred to the brain.  The result is the
experience of taste.  The central portion of the tongue cannot
receive sensations of different tastes,  The tip of the tongue acquires
the sweet taste, the rear the bitter taste, the cdges the sour taste,
while the saline taste is spread uniformly all over the tongue,

4. Olfuctory sensarions—Receptor cells for the olfactory sen-
sations are located in the nose at its apex. Asonly a part of the
breath reaches them, it is necessary to draw a deeper breath in
order to smell the odour.  The odour carrying air, which is drawn
in, activates these cells by touching them.  The seasation is carried
to the brain and odour is perceived.

3. Tacwal sensations—The skin contains the receivers of
somacsthetic sensations,  There are (wo types of sensation, in-
cluded in somacsthetic  sansations— cutancous and kinacsthetic.
Cutaneous sensations include the sensations of pressure, warmth,
cold and pain.  There are different areas for these scnsations,
interspersed with insensitive arcas.  The other type of scnsations,
Linacsthetic sensations, are felt in muscles, bones and various
nervous joints and their covering membrane.  These are related
to the receivers.  There are four types of cutancous sensations viz,
pressure, warmth, cold and pain.  They are different from each
other and they have different arcas of the body assigned to them,
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Kinaesthetic sensation.

As is obvious from their name, these are the sensations related
to motion, Tension, contraction, pullmg ctc., are examples of
motor scnsations, They atc caused by the muscles, tendons
and joints. The nerves embedded in these give the sensations of
motion when the muscles contract or the joints move. The brain
receives information of these sensations through the sensory nerves
whose fore parts are in the muscles, tendons and joints. The motor
sensations put pressure upon the skin.

Kinds of Motor Sensations :

1. Sensations of Pc Such a jon is d when
the arms are held motionless 1 a fully extended position.

2. Sensatwon of froe Marement—If the atms are moved in
all the directions, then the aristng sensations arc those of free
movement

3 S

atjons of Impedded M These can be esperi-
enced by lifting some heavy weight,
Importance of Motor Sensations .

Motor sensations arc a means of the knowledge of the primary
qualitics of ahijects e.g , their pasition, distance, direction, weight,
cte. These take place lly and generally pass
by unnoticed,  They become conspicuous by their absence, if such
a contingency is created by some defect in the body.

Q 24. Describe the structure of the eye and explain how colour
vision arises  (Afadras 1962, Poona 1966, Kornatak 1965; Rovishanker 1965)
Visual Receptor ©

The physical sensations of Iight from the environment
are collected by the visual recciver cclls Jocated in the eyes The
eyes are connected to the Dicncephalon which 1s 1 torn, related
through the occipital Iobes to the cerchral cortex.

Structure of the eye .

Obsenved from the outside, there appears to be an eye ball
each eye, There is an external covening whose fibres are rather
tough and white. Tt iscalled the selerotic coat It protects the
inteenal parts of the eye and preserves sts shape. The foremost
part of this coat is iransparent and ss called the Cornea. Befow
thesc there 1s another coat, called the Choroid coat. It s more
of a nctwork of blood capillaries than anything eise  In the gap
between the external covening and the lens. there s a coloured
musc'e called the Iris  This assimilates the Iight failing upon the
lens. The lens s the transparent cornca.
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the later. The five special sensations are the following t—

1. Visual sensations—Visual sensations, which are stimulated
by light waves arc cxperienced through the medium of the eyes.
They arc of two types—(i) Sensations of Brightness, (i) Scnsations
of colour, of which the following four are primary—red, yellow,
green and blue, Colour blind people do not feel these sensations.

2. Anditory sensations—These are received through the cars.
They are the reactions of the car to the vibrations in the air.
Usually, the local symbol is absent in auditory scnsations in which
the power of discrimination is high. These sensations arc impor-
tant from the cmotional view point,

3. Taste sensations—It is the tonguc which acquires these
sensations. There arc many papillac in the tongue. Mostly, there
arc taste pores in these papillac.  There are bag-like structures
called taste buds below taste pores, and they contain 10 or 12 taste
cells.  These taste cells are also the taste receptors, The scnsation
.of tastc passes through the tase pores and reaches the taste bud,
whence the sensation is transferred to the brain.  The result is the
expericnce of taste.  The central portion of the tongue cannot
reccive sensations of different tastes.  The tip of the tongue acquires
the sweet taste, the rear the bitfer taste, the edges the sour taste,
while the saline taste is spread uniformly all over the tongue,

4. Olfactory sensations—Receptor cells for the olfactory sen-
sations arc located in the nose at its apex. As only a part of the
breath reaches them, it is nccessary to draw a deeper breath in
order to smell the odour.  The odour carrying air, which is drawn
in, activates these cells by touching them. The sensation is carried
to the brain and odour is perceived.

5. Tactual sensations—The skin contains the receivers of
somacsthetic sensations.  There are two types of sensation, in-
cluded 1in  somacsthetic  sansations--cutancous and kinaesthetic.
Cutancous sensations include the scnsations of pressure, warmth,
cold and pain.  There are different arcas for these sensations,
interspersed with insensitive arcas.  The other typc of scnsations,
kinaesthetic <ensations, arc felt in muscles, bones and various
nervous joints and their covering membrane.  These are related
to the receivers,  There arce four types of cutancous sensations 1=,
pressure, warmth, cold and pain.  They are different from each
other and they have different arcas of the body assigned to them.
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Kinacsthetic sensation.

As is obvious from their name, these are the sensations related
to motion.  Tension, contraction, pulling cte., arc examples of
motor sensations, They are cavsed by the muscles, fendons
and joints. The nerves embedded in these give the sensations of
motien when the muscles contract or the jolnts mose. The brain
receives information of these sensations through the sensory nerves
whose fore parts are in the muscles, tendons and joints  The motor
sensations put pressure upon the skin.

Kinds of Motor Sensations :

FANR of Position—~Such a ion is d when
the arms are held motionless tn a fully extended position.

2. Sensation of free Moyeneni—If the arms are mosed in
all the directions, then the ansing sensations are those of free
movement.

3. Sensations of Impedded Movement—These can be experi-
enced by Wfting some heavy weight.

Impertance of Motor Scosations .

Motor sensations are a means of the knowledee of the primary
qualities of objects e.g , their position, distance, direction, weght,
ete. These take place ically and generally pass
by unnoticed.  They become conspicuous by ther absence, of such
a contingency is created by some defect in the body.

Q 24, Describe the structure of the eye 2nd explain how colayr
vislan arises,  (Afadras 1962, Poona 1956, Karnatal 1965, Raishank er 1965}
Visual Receptor :

The physical sensations of hght from the environment
are collected by the visual recener cells located 1o the eyes The
eyes are connected to the Dicnecphalon which 15 m turn, related
through the occipital Tobes to the cerebral cortex
Steucture of the eye -

Observed from the outside, there appears to be an cye ball an
each eye. There 1s an external covering whoss fibres are sather
tough and white, It is called the sclerotic coat  ft proteets the
internal parts of the eye and precenes s shape  The foremost
part of this coat ss teanspareat and is calied the Cornea.  Below
these there 1s another coat, called the Chorord cvat. It 1s more
of a network of blood capdlarics than amyttung clse. In the gap
between the external coverng and the kas. there i a coloured
musc'e called the Ins. This assinulates the hight fallng upon the
lens. The lens is the transparent cornea
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CORNEA

CILIARY MUSCLE

U
LoAe? W

Eye.
The ciliary muscle accommodates the sccond lens, which is behind
the retina.  The eye focusses objects at various distance with the
help of the ciliary muscles. The retina is a thin membrane stretched
over the central part of the eye. It contains the sensory cclls which
are connected to the brain by means of the nerves. The space
between the cornea and the lens and the retina is filled with a fluid
which helps to keep the eye healthy.  There are seven layers in the
retina which contain various types of cells,  They are linked
to the Optic Nerve.  The sensation of vision is cansed by the light
falling on the retina, On the retina there is a spot called the
Fovea which is identical with the Iris. The vision is clearest when
the light falls on the spot. This place where the optic nerves meet
the eye is known as the Blind Spot.

Though the object is visible here its shape is distorted. The
given diagram illustrates the various parts described above.

Visual Receptor cells :

Having understood the structure of the eye, it will be casy to
understand the visual receptor cells.  This understanding  will
bring with it a knowledge of the process of sccing. The retina has
two types of sense cells : Cones and Rods.

1. Cones: These, located in the yellow and blue arcas ex-
clusively, number something like 70,00,000, in the cntire rctina.
They arc concentrated near the Fovea, As the distance from the
Fovea increases they grow less and become out numbered by the
Rods.  These cones arc indispensable for colour vision and a
rerson becomes colour blind if either they, or their sensory nerves
sensitivity decreases with the intensity of light,
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CORNEA

CILIARY MUSCLE
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Eye.
The ciliary muscle accommodates the second Iens, which is behind
the retina.  The eye focusses objects at various distance with the
help of the ciliary muscles. The retina is a thin membrane stretched
over the central part of the eye. It contains the sensory cells which
arc conneccted to the brain by means of the nerves. The space
between the cornea and the Iens and the retina is filled with a fluid
which helps to keep the eye healthy. There are scven layers in the
retina which contain various types of cells.  They are linked
to the Optic Nerve. The sensation of vision is caused by the light
falling on the retina, On the retina there is a spot called the
Fovea which is identical with the Iris. The vision is clearcst when
the light falls on the spot.  This place where the optic nerves meet
the cye is known as the Blind Spot.

Though the object is visible here its shape is distorted. The
given diagram illustrates the various parts described above.

Visual Receptor cells :

Having understood the structure of the cye, it will be easy to
understand the visual receptor cells.  This understanding  will
bring with it a knowledge of the process of sceing, The retina has
two types of sense cells : Cones and Rods.

1. Cones: These, located in the yellow and blue arcas cx-
clusively, number something like 70,00,000, in the entire retina.
They are concentrated near the Fovea, As the distance from the
Fovea increases they grow fess and become out numbered by the
Rods. These cones are indispensable for colour vision and a
person becomes colour blind if cither they, or their sensory nerves
sensitivity decreases with the intensity of light.
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2. Rods: These sense cells assist in vision when the Iight is
drm because their sensitivity increases with the decrease in the
intensity of fight. Being colourless, they work when the cones
do not and that is when object is colourless. The change over to
rod vision due to the fall in light intensity 15 called Purkinges
Pheromenon,

How do we sce 7

In seeing, hght reaches the eye with the help of clectro-
magnetic wases. The sensation of hght depends upon the wave
length, purity and amphtude of the wave. The purity of the waves
affects the saturation, the Iength affects the hue and the amphtude
affects the brightness of the visual sensation  All the parts of the
retina do not absorb colours and the areas which do absorb colours
are divided in*o different parts for the dillerent colours.

The eyc ball 1s rotated 1n the socket by six muscles. There
1s an adjustment between the motion of the eyes. The retina
adjusts the light while the distance of the object is compensated for
by the motion of the cye ball. Thus, these two scparate adjust-
ments make it posstble for us to see obycts at varying distances.

Q 25 Make a disgram showing the tympanic membrane, the
ossicles, the semicircular canals and the cochelea In the apparatus of
the ear and name the particular functions of each of lh(eu- parts

Gorak hpur 1962)

Give an account of Auditory sensations and their stimuli, How

can we locate the source of sound ? (Punjab 1965)
Describe the atiributes of anditory experfence  Shew how they

are di dent on stimulus ch istic (Poona 1963)

Aus  Theear ;s a mechameal receptor of sensations which
are of a mechanical nature  The car with which we hear has three
parts *—

1. Eveernal Ear: This includes all that we can see from the
outside, even the opening  The thin membrane, the eardrum separa~
tes the external ear from the muddic car

2. Midlle Far  There are three small bones m the ar
ossicles, which are called the Hammer, Anvil and Stireup, respects
vely, so termed because of their shape and function.  The hammer
and anvil work hke a hammer and anwi) respectnely, while the
part known as the strrup 1s shaped hke a stirrup. The middle car
1s hinked with the throat through the Eustachran tube.

3. Iamcr Lar: The taner car located in the Lar Cawty
has three parts ¢ Vestibule, Cochlea and semictreular canals The
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The ciliary muscle
the retind.

help of the ciliary muscles- Th

over the central part of the eye¢- 1t contains the sensor

arc conncctcd 10 the brain bY means of the nerves. The spacc
between the cornca and the lens and the retina 18 filled with 8 fluid
which helps t0 jeep the €€ healthy- There arc seven layers in the
retind which contain various types of cells. They arc finked
to the Optic Nerve. The censation of vision is caused by the light
falling On the retind. On the rctina there is a spot called the
Fovea which 15 identical with the Yris. The vision 15 clearest when
the light falls on the spot. This place where the optic nerves mect
the cye 1S known as the Blind Spot-

given diagram jltustrates the various parts described above:
visual Receptor cells -

undcrsmnd the visual receptor cells. This undcrstanding will
bring withita knowledge of the process of sceing. The retind has
{wo types of sense cells :  Cones and Rods.

person becomes colour blind if either they, OF their sensory nerves
censitivity decreases with the intensity of light.
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2. Rods: These sense cells assist in vision when the tight is

dim because their sensitivity increases with the decrease in the
intensity of hght. Being colourless, they work when the cones
do not and that is when obgect is colourless. The change over to
rod vision due to th:fall in light intensity is called Purkioge-
Phenomenon.

How do we see 7

In secing, hght reaches the ey with the help of electro-
magnetic waves. The sensation of light depends upon the wave
fength, purity and amphtude of the wave. The purity of the waves
affects the saturation, the fength afTects the hue and the amplitude
affects the brightness of the visual sensation  All the parts of the
retina do not absorb colours and the areas which do absorb colours
are divided in*o different parts for the dufferent colours,

The cye ball is rotated in the socket by six muscles. There
is an adjustment between the motion of the eyes. The retina
adjusts the Jight while the distance of the obsect is compensated for
by the motion of the eye ball. Thus, these two separate adjust-
ments make 1t possible for us to sce obpects at varying distances.

Q 25 Make a diagram showing the tympanic membrane, the
ossitles, the semicircular canals and the cochelea In the apparatus of

the ear and name the particular functions of cach of these parts
(Goruk Fpur 1962}

Give an account of Auditory sensations and their stimell, How

can we locate the soarce of sound ? (Punjab 1968)
Describe the attributes of auditory experience  Show how they
are dependent on stimulus istic {FPoona 1983)
Ans  Theearisa hanical receptor of i which
are of a mechanical nature  The ear with which we hear has three
parts ;—

1. Lxternaf Ear: Ths ncludes ali that we can see from the
outside, even the opentng  The thin membrane, the cardrum scpara-
tes the external ear from the middle ear

2 Middle Lar+ There arc three smail bones in the Far
ossicles, which arc called the Hammer, Anvil and Strrup, respectr
vely, so termed because of their shape and function. The hammer
and anwvif work ftke a hammrer and anvid fespectnedy, 8 hele the
part known as the stierup s shaped hke a surrup, The middic ear
1s linked with the throat through the Eustachian tube

3. Jamer Ear: The mner ear located m the Far Cawmity
has three parts 1 Vestibule, Cochlea and semicircular canab. The
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distinguish colours  This effect of the eyes is known as colour
blhiadness, and a person suffering from it s calied colour bfind.
A person may either be born colour blind or he may develop it later
on,

Types of Colour blindacss

Commonly, colour blindness is of three types

1o Red green colour blindness.  As a result of the disease the
sufferer is incapable of sceing either the red or green colours.
Statistical details show that there is only one woman patient ina
thousand while the percentage in the males is 55 to 4. This type
of colour blindness is innate.

2. Blue-ycllow colour blindness ¢ This disease is comparatively
rarer, It is generally belicved to develop in lfc rather than
hereditary as it 15 not seen at birth, though, nothing definite can be
said about it at this stage.

3. Total colour blinduess : As is obvious from its very name,
the individual is sensitive to sepsations of any colour at all. He
sees things in whites, blacks on dull greys.  This is rod vision, free
from the scnsations of any of the colours of the rainbow,

Q. 27. Whatls Weber-Fechner faw 7 Does it hold good for
all ranges of stimuli ? {Kothapur 1963, Poona 1955)

Distinguish between absolute and differential threshold. Explain
and {lustrate Weber's Iaw in this connection, (Ravishankor 1925)

Describe in detail the procedure followed in the method of
constant stimuli for obtajaing differential limen. {(Buroda 1965)
Importance of Weber

Expenimental method has the credit of bringing psychology to
the scientific level It 1s expenimental psychology which s the solid
foundation for psychological principles. In the development of
experimental psycholopy L.H. Weber of Germany can be accepted
as the founder  Weber was interested marnly in the physical struc-
ture of sense organs  Hedid detailed experiments on the sensatrons
of eyes, nose, cars and skin Many scientists of Germany and other
countries have cxperimented widely 1n these fields but Weber for the
fiest time found out new facts by the experimental method and from
them arcised at psychologreal conclustons  Tull hus death in 1820,
Weber 4 p of physiology at Letpzig Unnersity in
Germany,  His exy and pub gave great
ment to rescarch work in the fields of medicine, soology and phy-
siology. Tl now physiology 1s @ part of medicne
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EXPERIMENTS BY WEBER

From the view of the history of psychology, the most impor-
tant contribution of Weber is the principle which fater on tecame
famous as the Weber-Fechner Law,  Before diccussing this faw it
will be appropriate to survey Weber's cxperiments on different
sensations.

To know the cffect of temperature on the skin Weber perform-
ed a simple experiment,  He examined, by successively putting his
hand in cold and hot water that the sensations of temperature de-
pend not on the temperature of objects but on the temperaiure of
the skin. The temperature of skin increases by putting the hand
in hot water and contequently we fecl hot.  We feel cold by pulting
the hand in cold water due to the decrease in temperature of the
skin and not due to the coldness of water.  This principle also
supports the simple cxpericnce that the skin of a - person feels Jess
warmth or cold swhen he beecomes used to winter or summer, By
bathing in cold water in winter we fee] fess cold.  Here we have to
feep in mind that the more intense this experience of the  temperi-
ture of the skin, the greater will be the experience of heat or cold,

For example by coming to a warm place from « cold one, we
feed more heat. On the other hand if temperature is chianped very
slowly then probably cold or warmth will not be fult beause skin
gradually acchmatizes with the temperature and becomes used to it
Experiments Concerning Smcll

Weber tnied to find out about sensations relfated to smell and
whether gas or hquid has more effect on st To see this he dropped
a 107 solution of eadicologne on the outer membrane inside the
nose and by shaking the head established contact between niembrane
and solution, By the contact of liquid and membrane he expericnced
no smell. From this he concludud that the hquid is not 2 powerful
stunulus for the samsations of smell.

Weber also eaperimented on sensations reluted to hearing, He
expermented by bringing two  alerm clochs near his cars and then
by bringuing both the clocks near one of his ears,  He found that
when the elochs are brought rear the cars then the sensutions are
not cqual while when both are brought near one ezr then both teem
to be sound a1 the same time,

Lxperiments Concerning Vising

Weber also experimented on sensations refated 10 wisinn, He

wanted 1o we the difference between two lines that should exist 50
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that it' is seen.  Whife experimenting on ths he saw thata 101 mm.
Tong line scems to be longer than a line 100 m.m. long witn great
dnmculfy and a line 51 m m. long seemy Tonger than a line 50 Smm.
long with great difficulty.  Weber saw by his other experiments that
when two lines are very close to each other then both seem to be the
same, \thn the difference between them increases then they scem
to be different Jines. Weber found out the minimum difference
between the two lines that should exist so that they may be seen fo
be different from each other,
Experiments on Doublencss

In relatton to cutancous scnsations Weber did rescarch work
on the P of doubl; He kept 2 pass on the skin at
vanous distances so that there may be difference between the two
points of the compass touching the skin. The precaution was taken
that eyes were not used  Now 1t had to be found without the use of
cyes that what difference between the two points should etist so that
they may be scen to be two, It was seen in these experiments that in
the early stsges clear difference between the two points was not
percerved by the subject but gradually when the difference between
the two points was increased then a time came when they could be
perceived as two different points of the sensation.  From this Weber
reached the that to blish the ion of doub
of the points & definte threshold had to be crossed. It must be
hept in mind that even before Weber the 1dea of limen was 1n use in
the measurcment of scnsations but Weber for the first time used this
idea in an orgapised form, By performing another experiment on
tactile sensattops Weber saw that the difference between thetwo
poimts required for perception of doubleness are not similar at
various points of the body For cxample, very httle difference ss
needed for the sensatton of doubleness on the fingers and the ip
of the tongue. The difference gradually increases on the Iips, palms,
whists and shoulders.  Weber found out difference in vasious
petsons in the experiments refated to the shin, Tor the sensation of
Joubleness different dilferences 1o the ponts of the compass were
required for different ndividuals.  OF the difference with which the

of doubk occurs in one individual, there is ho sepsa-

tion of doubleness with that difference i other persons  Deereasc
of increase of difference among pomnts js nceded due o ndrvidial
difference.  To define thes fact of 1ndisdual difference Weber pre-
sented the theory of sensatson cycle, According to this different
persons have different In these cycles Annht
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that in comparison to sensations of the muscle difference in yvisual
sensation can be recognised inspite of factorral differences.

On the basis of experiments, Weber concened of the minimum
recogmsable difference which exists in the case of different sensations
This difference came to be known as LN.D. or Just Noticeable Duff-
crence  In the language of experiment it 1s Anown as Difference
Limen (DL} Here the objection was raised that how many times
a difference should be recognised to be called DL It was decided
in this respect that 1t should happen 75 times out of 100, Weber
also saw that DL was always a fraction of the stationary thing out of
those compared and 1s always stationary. F'or example the werght
of 30 ounce is stationary and by comparing it with a werght of 3t
ounce, 1 ounce DL 1s found This DL is I/30 of the stationary
substance.  Now cven if 30 1s made 60 then too DL will remain 1/30
of the 'y sub or the sub gnised should be
3% 60=2 ounce more than the other, By experumenting on sit-
cases Weber saw that to be recognized surtcases weighing 31 pounds
in companison to 30, 62 pounds :n comparison to 60 and 93 pounds
in comparison to 90 pounds should be used  In this it was scen
that for the difference to be recognizable tt should be 1, 2 and 3 Ibs
for werghts of 30, 60 and 90 fbs.

From this 1t 1s clear that 1n every condition DL 1s the same
fraction of the standard.

From this conclusion Weber formed the Jaw that ‘The merease
in any given stimulus which is correctly percenved 1 75 per cent of
the trals 1s a constant fraction of the size of the sumulus® In the
examples of swit-cases the constant fraction of the standard 11 every
case remained 1/30  In this way tn 75 per cent expeniments in suit-
cases of 30, 60 and 90 pounds the correctly recognised 1ncrease was
1,2 and 3 respectively

In various fields, Weber tried to find support for hus own
theory in the expeniments of other scientssts  For example, Weber
mentioned Delezenne's experiments related to hearing 1n support of
his own ideas, though his view was wrong

Many scientists enticized Weber's theory and it was refused
Iater on, but his importance 1 the history of psychology cannot be
determined by the cofrectness or wrongness of his theory  Weber
appeared 1n Germany at a time when German scientists had been
busy 1n various kinds of cxperiments since the 1ast century.  French
findings were beng welcomed m the beganning of 19th Century sn
the German universitics At this time associationism predominated
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in Fncland.  Though Hamillon experimented with the problems of
attention, they hal no effcet on the majority of the scientists. A
gencration before the age of Weber Bouguer in France had experi-
mented with the sensitivity of eyes towards light.  But no special
results came out of it. When this was the state of experimental
science in other countries, ot that time Weber established experimien-
tal psychology on a firm fooling in Germany, The thing to be noted
in Weber's cxperiments is that hie tricd to express in Quantitative
words the law of the sensations of different sense orpans,  He saw
his problems from the experimental point of view. He tried to find
out a universal law on the basis of various laws.  This expzrimental
view point is the peculiarity of Weber. By his experiments many
physiologists were inspired to start work in their laboratories on
psychology problems. It was the problem presentented by him on
which scientists Helmholtz, Fechner and Lotze performed useful
experiments. Weber not only presented problems but himsclf experi-
mented to solve them and the most important thing s that he led
the path to organiced study.

In the history of psychology, Weber's importance lies in this
that he tried to gauge the reactions of man towards the outer world.,
From his time to the present the sphere of measurement in the field
of psychology has gone on increasing.  As the sphere poes on
increasing  psychology becomes more scienufic. Nowadays in
Psychometry from small sensations and feehings to comphcated
social tendencies all are measured. It need not be said that Weber
established this system of measurement by his experiments, Gardener
Murphy has wnitten correctly about Weber and his theory that
“Important as tus law was to become as a hypothests of soluminous
reccarch, Webor's greatest sipmificance lies rather i hus conception
of an expenmental approach to psychological question, and m the
stimulation of research throuph which vltimately o vast variety of
prablems other than thes have been merively wtudsed™.

Q.28 Writeshort note on the following -Fechner as a psycho-

physicist tKunpur JU5%)
“Fechner in distinction from Weber was an esentmaking man.”
Comment, tharpur 1959

Often Fechner's pame is tahen along wath Weber,  But it will,
be wrong o thinh that in the hetery of Psychology there is 0o
fnderendent mapotinee of PFechner. One man branch of mychology
v peychoephnsiz. In paychophysans the refations betwesn physical
atimult and mentshucbons are realistieslly studied,  In 1579 when
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the famous German psychologist Wundt established the first psycho-
logical laboratory at Leipzig, the foundation of psycho-physics was
Jaid but the credit should go to Fechner for encouraging Wundt and
other contemporaries to experiment with various psycho-physical
problems. In the words of Gardener Murphy, “Indeed, Fechner's
long and carcful research did much to give Wundt and his contem-
porarics the plan of experimental psychology.” Before the establish
ment of Wundt's laboratory, Fechner published in 1860, his famous
book “Elemente der Psychophysik®.  Before this book was published,
Fechner had wnitten a scientific article on mental measurement in
1858. In thes article Fechner had given the definition of psycho-
physics and determined its sphere.  According to Fechner, psycho-
physics was a scrence studying the relations of interdepennence
between the nund and the body, as well at the functional relations,
Scnsations, perception, fechngs, actions, attention elc. come in its
sphere.  According to Fechner ions can be most full;
measured. In this way accordmng to him sensations 1s formed by
various sensatronr units and standardization of these untts can be
done, The standardization would be none on the basis of their
refattonship with the simufus  Fechner differentiated between nner
psychoph and outer psychophy 1n which a comparison bet-
ween physiological responses and mternal feehings 1s made  On the
other side in internal psychophysics the hip of subject
feeling with physical feelings can be measured, for example the rela-
tion between the sensattons and mental changes can be studied.

Fechner expenimented for years with Weber's law and found
that when a uniform increase is effected in the stimulus, then there
is a similar sncreasc in the sensations resulung from them. This
wncrease does not occur i a stmple 7ateo but 1s i comparison to the
wncrease 1n the exatement  Hence relation betwern excitement and
sensation 1s shown by a curve. [tis scenthat this cune always
bends down in the graph of strmuli and sensation

On the basis of the above finding Fechner discovered a law
that the sensations are n a ratio of the Log of the stimulus respon-
sible for them. If semsation 1s shown by S, stmulus by R and
constant as C then Fechner's law can be expressed by thes that
S=Clog R This equation 1s known as Weber-Fechner's law.  In
1t both sensation and  stimulus are changeable. only C 15 constant
This law 15 the amended form of Weber's lan,  Hence it 1s famous
in the name of both Weber and Fechner.
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But there is great difference in the hypothesis of Weber and
Fechiner though they reached agreement over a law., Weber was
only interested in the just recopnisable difference which on other side
Fechner's aim was to mathematically define the relation between
physical and spiritual world,  Still Fechner developed Weber's
method of just recognisable difference by experiments for many
years. Fechner experimented on the sensations of eye ond tempera-
ture. e created experiments  similar to Weber's in which two
stimuli arc presented and one of these is increased or decreased to
reach a barely recopnisable difference among the two. Herea
difference between the viewpoints of Weber and Fechner is note-
worthy. Fechner has stressed in this experimenting on proceeding
from both ends and found out the average of the just recognisable
differences found out by the increase and decrease.  Fechner. in
addition to his experiments on the sensation of temperature and
vision also experimented on sensation of lifting weights and skin
sensations.

In the weight lifting experiments Fechiner comparcd the weights
over 67000 times.  In this case he experimented with the method of
right and wrong cases.  The method had been originally started by
Vierordt, In the mecthod of right and wrong cases the stimulus
remain constant and decisions are changed.  In this way by taking
any particular difference which can be generally equally recognisable
butl whose bzing recognised is not absolute, and correct, incorrect
and doubtful decisions are taken. Then necessary difference is found
out to give pereentage to correct casces in the basis of the theory of
probubility.  In this way the aim of this method s to find that
stimulus by which correct decisions in a definite ratio are provided.

Feehner found out the method of average error for experiment-
ing on the measurement of sensations related to skin and vision He
developed this method with the cooperation of Volkmann  This
method had been in use in palmistry,  This method is based on the
belief !‘h:x(. the errors of observation and decision are also dependent
on variabigy fmd quantity of stimulus as much as upon the internal
and c\lern:}{ cs‘rcumsz:mccs In this method a stimulus is left cons-
fnm‘ :zqei “f‘".‘ its help a variable stimulus 55 adjusted according to
intrinsic szmxf:!m.y. The stimulus adjusted by the observer is the
cr.mr shmu(ua.. The mican vatue of the Wifferenze of given stimuli
will be (!v!clz"::_x:ncal by the subject’s error of obvervation in the con-
trofled comditions. Far examply in the experiment of lifting weights,
the subjests take up a particular weight and try to form another
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weight similar to it When he fixes a sccond weight similar o the
first then he weight it to find his own fault, In this way he tries to
give the weights of various quantities and every time finds out his
mistake by weighing the gucssed weight. Now by finding out the
average of the results of the expenments the average ercor can be
found.

. To understand Fechner's experiments it is necessary 10 know
their philosophical background. The aim of Fechner's experiment
is 1o find out the extent to which science mught be helpful in the
study of man i relation with nature. Fechner wanted to experiment
upon the actual methods being used successfully in the natural
sciences in the outside world  His problem was to find some way
so that the soul be visible and seen 1 observable conditions.

Fechner was influenced by the philosophies of Fichte and
Schelling.  The pifosophy of nature in search of a spiritual meaning
in the eents i their natural order influenced Fechner On the other
sude he was a student of medicing and he had deeply studied physics
and chemstry e was also mterested in mechamies and contem-
porary inventrons regarding electnierty  The fact is that Fechner was
an authonitative scholar of physical sciences in his time,

Bemng influenced by both philosophy and science a strange
combinationt of the two was scen n Fechner,  As#s evident mn his
problems, he wanted to find a way to solve s problems without
being tied down to any 1deology In finding a path he adopted many
things from the philosophy of nature but then opposed other things,
He wrote many sarcastic articles on mechamstic science. He saw
that the spistitual legacy was so complicated that 1t could not be
understood by scientific ideas  He opposed the description of bio-
logical sciences by the ideas of mathematics and physics, His view was
that it was an effort to boycott life and mind He found this effort to
be opposed to the nature of biology and psychology.  For himevery
particle of nature was meamngful and due to this it was niot appro-
priate to study i1t by the methods of physics and chemstry because
it apposed all the hfe element of the world

On the other side Fechner felt the necessity for a sure and
correct method in zoology and psycholngy, He saw that obseried
facts in thesc scicnces could not be defined by exsting methods.
Hence whereas on one side he was writing satincal articles under a
psuedonym, he was also doing research tn the field of Physecs 1n fact
by writing satinical articles his aim was not to oppose science but to

. understand jt.  He wanted 1o find g0 aspect of scicnee, and (o find
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a method by which actual knowledge of things both in the human
soul and external world could be gained. He put great labour in his
cffort. He even lost his health.  He was studying after-images by
taking the high stimulus of the solar rays. This caused great pain
in his cyes and for many years he was unable to sce clearly, He
could not read and think properly. He would have definitely fost
his health but he slowly repained with it the help of his wife.

As has been told earlier the main problem for Fechner was to
find out the mutual relations between mental and physical actions.
As a result of thisking and experiment he Jearnt one day that quan-
titative relations exist in the facts of our physical life. In other words
with the increase of stimulus there js no equal increase in sensations,
Instead if a stimulus is taken in geometrical progression, then sensa-
ticns cecurs in arithmelical progression.  For example i a bell is
ringing then the effcct on us by ringing a second bell along with it is
not the same if we add the sound of the first bell to ten hells. 1t
means that the effect of one bell combining with ten bells, is much
less than the effect due toits combining with another bhell. Another
example is that it 4-6 candles are burning then by adding another
candle to them, no great difference in the Jight is seen On the other
hand if asinple candle is burning, a sufficient difference in lighs
accurs by burping another candle. Tt is clear that the effect of sti-
mulus cannot be similar under a)l circumstances, s effect depends
on the existing stimulus.  Or the cffect of stimulus is relative to the
already existing stimulus. 1T the already exicting stimulus is so preat
that no preat difference is seen in it by the addition of new stimulus
then there wiit be no difference in the effect too.

In hiv many cxperiments Fechner saw that with some increace
in o dcfinite ratio in our xensations in the different sensory sensations
a difference in the sensation isseen. In this way, Jike Weber,
Fechner arrived  at the theory of just recopnisable difference, which
has been deweribed earlier,

In thic way by the theory of just recognicable difference Fechner
reached the quantitative relution between the mental and the physi-
cal worlds, A muthematical relation has to be established hetween
[h{:ﬂgv(w(.) worlds by the Weber-Fechner Jaw.  Fechner has described
thiv f:_ndm:z' in his book *Zend avesta’. In this book he has elabora-
ted lw’; p!ul‘:sao;.\hy nf)mmra. Asis evident from its name there is
o mario of Persinn philowaphy and its dualism on Fechner's philoso-
phy ‘r;f' aature.  According 1o Persian philosophy there js the
duslism of pood and bad in human being.. Fechner saw the world
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not in the form of a contradiction between the mental and physical
bl.l! m the form of their combination. The world is natural, but
still a mental definition of jt can be made.

In this way, the problem which Fechner took up scems to be
solved by both expenment and reasoning.  But he was not satisfied
with his fusion and hence be i $. In these
eapes he faid the foundation of experi hetics. He
tried to find out by many things of daily life fike books, windowns,
cards ete., the relatrons that existed in their shapes and which can
termed as beautiful.  Along with artilces of daily Iife he also studied
samples of art.  His cffort was towards establishing some facts about
experunental method in the field of aesthetics.  He was against eva-
leation of beauty by some definite principles.  He wanted to give
2ar experimental basis o aesthetics

Fechner tricd throughout his Ife to combine the screntific
and mystic ideas Nowadays most of the screntists believe this comb
nation to he difficult 1f not impossible though still in every sphere of
seience scientists can be seen ageeeing with Fechner's views. Fechner
saw the whole world (n the form af a living ocganic being.  He saw
Itz and soul in every particle of mature  There is consciousness in
every abject of the world and 1t reacts towards other objects In this
way Fechaer's view of nature 1s totally momstic, Hence Fechner
should not be understood as a parallelist 1n psycho-physien? relations.
He does not differentrate between man's internal experience and the
1eality of the outer world. We experience objects as they are or il a
causal study of the outer world could be made then a simitar study
of the inteenal world can also be made. In this way Fechner stressed
the use of the methods of phystes and mathematics 1n zoofogieal and
Dpsychological experiments  Every science studies fife i different
ways. Everywhere there )5 hfe, conscrousness, souf efc. Dvery
where its different relations can be measured.  Eserywhere it
can be learnt by mathematical methods.  Everywhere st can be
causally or quantatnely defined. There may not be complete
truth in these views of Fechner and even 1f all do not agree with his
view, there 15 no doubt that he encouraged experimental study in the
fieh§ of biology, psychology and aesthetics  In the Mustory of
psychology he shauld be acknowledged as the actual creator of
psycho-physics,

Q. 29. Assess the contribution of ¢ither Muler or Mesmer In
the develop of modern psy Y- {Apra 568 1949)
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Johannes Muller was born in 1801 and was a contemporary of
Fechner.  He was interested in Physiology. In 1833 he was appoint-
cd professor of Physiology in Berlin University.  Muller is known
as a great experimentalist of the 19th century because he performed
many important experiments related to the sensations and propound-
ed many new facts, He made a profound  study physiology in his
period of teaching and threw light on  the various actions of the
body. e published a book ‘Elements of Physiology” on the science
of physical actions which soon became popular. This book was
published in 1833 in the German language and in English in 1838,
In this book many subjects had been defined which were of great
importance from the psychological viewpoint.

Muller was generally interested in the actions related to sensa-
tion and he centered his study on optical scnsation.  Mostly his
experiments were related to the action of the external organs of the
eyes and space pereeption. These facts were influenced by Kant's
principle of space perception.  Kant had accepted the knowledge of
space to be subjective and had said that it was a natural characteris-
tic of the soul.  Berkeley had said about visual space perception
that whatever we see is a sign or symbol which prepares us for
necessary action,  Herbert considered space to be a combination of
some special experiences.  But Muller threw light on the question
that in what way a thing s affected by inspection and how are they
again remembered.  Hesaid that every person has the ability to
know Space but he cannot know definitely its distance shape and
position.  Man knows by his experiences whether o certain thing is
within liis reach or not.

Muller also threw light on reflex action. He said on the
basis of his experiments that the brain and the spinal cord is con-
cerned with all physical actions and reflex action js based on
them.

Muller has propounded a very important principle related to
.cvm:nin‘n which is known as the doctrine of ‘*specific energies’,
Acmrdnlg to this doctrine there s a specinl Lind of cnerpy in the
nerves af the bady, Whea a nerve is connected with a stimulus, then
i 1"“‘!*”}‘34“31*!'“ {)CCHN. For example, sisual nerves only perform
the fupc!mn Of:.‘-;‘cxn?, and awditory nerves that of hearing. Similarly
there s semation of cald by dropping cold water on the skin,
Sensations selated to temperature alvo occur in the same way,

Hence Muller made it clear that the na y

’ ' iture of censation
depzmded en that nerve which comes in contact with the stimulus
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Inthis way he said that the sdea was wrong that the nature of
seasation depends upon the stimulus related tojt. In fact the basis
of sensation is the nerve and the energy in 1t,

Muller also defincd mental actions. He said that a person’s
1mages related to experience are formed on the basis of the neryous
system and then these exist and arc transferred to the memory.
Equalty and co-existence help in association  In fact these are the
diffesent forms of assocration The tndividual has the abulity to himit
association according to his need and in this way brings :n memory
the objects and mages dircetly concerning him I he does not do
so then association related to many things will occur at the same
time and mental work will become confused. In this way, Muller
defined the innted and general aspects of association.

Muiler has writcen about feclngs that sn favourable circum-
stances feelings are created by the ssmilarity of difference of ideas.
In this way the feeling of happitess occurs in man when he is
successful 1t his efforts while a feehng of sorrow 1s duc to falure

Multer has afso accepted body to be the basis of emation. In
a condition of emotton there 1s sensation inside the body.  In other
words, the sensations which occur 1o the body on the basis of nerves
are known as emotions

Muller has also thrown light on will poseer.  Will power 1
related to attention  Wll power can work towards that obyect on
which our attention 1s centred  Here 1t 1s necessary to know the
dilference between voluntary and involuntary actions of a person.
A person can only control those actions which occur according to
tus will  The actions which do not occur according to his wili can-
not be controlled by the mdividual.

1t 1s clear in the above briel description that Muller had said
wihule throwing light on the mutual refation between Physiology and
Psychology, that the basis of psychology was physical. Me gave
great importance to the nervous system and whatever he wrote 1n
this respect 15 the basis of the study of modern ncurology  He
streseed greatly the physiology aspect  The reason for this 1s that
his mam subject was physiology He s among the famous German
psychologists of the 19th Century.
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Q. 30. What is perception 7 What light does study of itlu-
sions throw on perception ? tOsmania 1964)
What is Perception ?

Ans, Perception is the interpretation of the meanings of sen-
sations. In sceing a rosc the various scnsations of colour, smell,
touch cte. are aroused, We are given fo understand by these sensa-
tions that there is an object infront of us. We know from past
cxperience that an object of this nature is a flower or a rose. We
therefore conclude that we are beholding a rose.

Perception is a mental activity which acquaints us with the
situation by piving us direct knowledge of it.  The sensations are
viewed as a whole, in pereeption,  In perception there is not just a
prefunctury acquaintance with the object, there is a knowledge of
it too, whereas, in sensation, the individual does not know the
object.  The sensation of pink colour may have been excited cither
by some paper or some colton wool or any thing else.  The scnsa-
tion of colour alone is not a sufficient proof of the identity of the
object, and it is, consequently, not possible to say on the basis of
the colour scasation that the pink objeet is a rose. The real
meaning of the sensation is understood or revealed in the percep-
tion,  Only then is it known that the sensation originates from the
ros2.  Accordingly, sensation precedes pereeption. Woodworth
cxpresses it in this way, “In general, when we speak of sensation
we are thinking of stimuli and investigating the relationship of the
individual's  expericnces to  various  stimuli  which reach  his
receptors, and when we speak of perception we are thinking of
objects and are investigating how well the individual cxpcric;lccs
correspond with the objective fucts,”

The value of past experience in pereeption,

Sencation is not the only constituent of perception.  Percep-
tion s cawed by recognition based on past ewperiences. The
prroeption of the rose is a recogmtion of it, as such by the pereeiver.
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In this way, perception is an assimilation of recognution and sensa-
tion.  Perception is the understanding of the sensary signs.  This
account should not create the impression that these processes of
sensation and recognition take place step by step, In fact, alf
processes take place at such high speed that there is no knowledge
of thern. It appears that the perception takes place immediately the
flower enters the Jine of vision  As Ward very aptly and truthfully
says, “Pure scnsation is a psychological myth.”  Lsen the presence
of sensation s hnown upon an analysis of the pecreption. The
{

d of the m does not depend
cxelusively upon past experience  Time, environment, mental set,
local indicati and ious traces, all

play an important part in the process.
Perception of Sensation

The di ion between and pereey 1s similar to
the one between a whole and 1s part. Neither of the two 15 possible
without the other S are  the i and raw

matenials of perception.  The perception of the external world
depends upon the sensations of colour, form, sound, taste, smell,
heat, cold, density, amplitude ete  Just as the whole cannot cust
without its parts, in the same way, psrecption s not possible
m the absence of sensations, For example, the perception of the
rose mvolves the experience of the sensations of the colour, smell,
touch etc  To put the same more scicntifically, the analysis of the
perception of the rose yiclds these sensations,  Seasation s a
preschtatine process

The second difference between sensatron and  perception s
that while the former 1s a rudimentary and stmple expenience of fife
the latter 15 the complex of these simple experiences It ancludes a
memory of past experiences (oo For this reason pereeptron has
been termed a “*Presentatine-representatne process * In the oprnron
of Woodworth seasatton 1s the fisst response of the bramn while
perception s the second.  Sensation 1s the first or at kast the first
conscrous fesponse born of the sumul  Perception 1sthe second
response after sensation  and sn more appropriate words it s the
dirzct response to the sensation and only an indirect fesponse to the
physical sumulus  The order of ¢évents 1s sttmulation, responise of
the specific senseorgan and sensory nenve, finst cortical respanse
which is the sensation, and cortical response which 1s the perception
Using the old example, the presence of the rose first sumulates the
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Perceptual Process ot

*A perception s nothing ntore than a scnsation.”  Esvaluate this
statement in the Hght of Gestalt theory. (Ra sshank ar 1946)

Ans. The Gestaltisis opined that perception s not the mere
agprepate of sensations and past cxperences It cannot be elabo-
rately explamned on the basis of past experiences.  The real form of
the object1s to be taken asa whole. In German the word for
form is Gestalton, while in English st 1s Gestalt. This gestalt s \ery
important in perception. A face is beautiful because of the effect
of thus gestalt, This theory on the subject of perception was first
introduced 1n psychology by the gestalt psychologists, In 1912
Wertheimer announced on the basts of his experiments, that the
perceptions by the various sensc orpans, €ycs, nose, ear. tongue elc.
take place as awhole The tunc 1sstung from the harmonium is
very pleasant, but 1f this tunc s analysed into its notes, the tune
vanushes,

According 1o the pestalt theory, pereeption is fived or contro-
lled by the psychological activities 1n the nervous system which
result from the sumulation from physical objects Whatever the
person sces depends to a great eatent upon the sensations from the
percened object,

The orchestra sn film music 1s very attractive, because the
sound of many nstruments 1s incorporated in ot If the basic
constituents of a scent are smefled the odour may be detestable,
in contrast to the delightful smell of the scent sn the form of 2
compound 1n its finished state,

® B [ - % £
I w u L
Fig 3

The flowers illustrated above are nothing strange, because you
fmust have seen them i many books  PBut do you nobiee anything
special about them ?  Of course you do, as you notice that they
are divided into 3 groups of four cach. Obwiously, the physical
posiion and the spatial relation of the obgets influence thewr
preception.  The <patal relatron depends not on the percener but
on the percenved object  These independent sensations which, :n
the field of knowledge, cstablish the spealfic argantations are
Lnown as the constructuctive organs of the process of pereephon.
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Determining Laws of Figure and Background

The Gestalt psychologists did not rest confent with the fans
of isation but they also provided faws, based on expertmental
findings, which determine the figure and background. These laws
are as follows :—

4. The Law of Similariry—This is the first law, Two parts
similar in any way, e.g., colour, figure, extension, efc, have a gen-
dency to become organised.

When we direct our attention to the asterisks in the figure
No. § we sec organised f % of three perpend and five
horizontal lines.  Simiarly, 1f our attention 1s focussed on the
circles we sce an orgamsed figure in the form of four perpendicular
and two horizontal Iines. But, ordinarily we do not sce the square
drawn on the night, and even if we do, it stunds out by ttself a
solitary fignre. It s not orgamised either with the circles or with
the asterishs -

° ° . ° -
o o o o
=] L] - < © °
o o [~ o
0 o 2 ° »
Fig. s

Itisclear from thus descripion that similar parts become
organised and are viewed as wholes

2. The Law of Proumity—The second deternunant law 18 the
Taw of proximuty which states that objects n close proximily i
time and space exhibit a tendency to organise with the result that
they are percenned as wholes

3 The Law of Symmetry—This s the therd law, When
placed m an order or symmetry, the various parts become organrsed
into a whok and they arc then perceived as such. Thus s more
effective than erther similarity or proumity,

4. The Law of Homogenelty—The fourth determinant of
figure and background is the Jaw of homogencity. Two parts of
equal intensity or brightness are casily assimilated 1n a given figure
in one there were two concentnc circles while an the other space
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in tetneen the same cirelon was coloured,  They were, thercfore,
orpanied and pave the appearance of a ring, instead of two circles,

5. Continnity—-Thix too, has an cfieet on oreanisation,  The
v of conrlunsy was enunsiated on the badin of continuity,

. Closure--<Thiv too, when compared to continuity, has an
offict on the oreanisation of parts. Sce the fipure No. 7, On
fient sevine it one obeeraes, atrianples 4 cirelz, a wquare, another
cirele aned @ hexacon. [ the cye is now mosed along the fines of
cach fienee, nothing s hvible, Three hines are of course visible
bt they do not make any anple becars they do not mect. A
careful oheervation, similar to the preceding one, of the teo
circte . the square and the hexapon will reveal that there iv no
fipure in the pictore. The illusion of firuresin the first cae was
cansel by elosnre which did not allow the attention to dwell on
the gaps, »0 that the firurcs appeared orpanited.

e o s P gt
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1. Fapillarity—The orgamsation with which the person is
acquainted is perceived casily and with alacnty, Scemg a famifiar
picture quiz we at once understand its reabity and solution and the
remaming figure forms no obstacle in this 1L this picture quiz 1«
presented to some uninitiated person he will be unable to fathom
its secret  But of the acquainted person is affected by some other
part of the preture, he wall be incapable of tecognising i, notwith-
standing his famthanty.  Therefore, the Gestalt psychologists ge
1t as ther considered opinion that famifianty may or may not
affect perception

2, Moental se1—This s the second central factor. Mental
set has a by no means msigmficant effect upon the organisation
of the sensations.  Qne of the causes of mental set 1s habit. Tor
example, a phrlosophor Icoks at the truths of the unnerse while
trader 1s always involved 1n wordly things, because they both need
this for their differing occupations, Mental set may also be created
by a situation as a person, finds himself exasperated at the slow
speed of a carrage  This s anspite of the fact that)t is the fastest
carnage {1 15 beeawse of his hurry to get to s destimation The
differences sn mental set arc the cause of the vaned perception of
the same thing by different people at the same time or the same
people at different times.

Reinforcing Factors

The Gestaltists beheved ta renfarcing factors, Ecsides the
other two  These include pregnance and good figure  The supple-
menting of the incomplete s a mental tendency, which diserts our
attention from the paps ond presentsa arele  The idea of Good
Fipure 1s explained by the picture 10 the desenption of closure

Factors jn Orzankatlon

I ll‘cmnl Central Rem"-’!tmg
!

i C i )
w ht‘!lc Figure and Famie  Mental  Pregnance Good
fBackground larny T Tigure

i i [
Simifse  Proumiy Homagz-  Symmetn  Continusty Closure
rity neity

Q 33. What are llasions ? Explaia with the belp of examples

Tons cansed Ly various factors
the dllato 4 (Punfab 1943, Agra 1987 1953, Raf 1957)
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Write note on--Genmetrical illusion. (Fasna 1905)

Distinguish between an iflusion and a hallucination,
{(Ramhay 1959)

Ans.  An illusion is & misinterpretation of the correct mean-
ing of a perception, Tt is not a dream becauce the pereeived
object s preeent and it is net imapination because the ohject of
pereeption §s not a creation of the mind of the imdividual. An
illusion is a wrong or falee perception. A stick appears crooked
when held partly under water. This is perception, of course, but
not in Yeeping with the situation of the perecived object as itis HING
fied due to some rentuns,

HALLUCINATION
Difference between IHosion and Hallucination

Hallugination §v desimilar to IHusion, The vision of an
ansin ot o distance in o deort §s o hallucmation. . Some people cee
a phost in the dark, This is another example of a hallucination.
Some people relate stranpes inedents of hallucination e.g., a woman
dreseed inoa white saree came at midmght and <at down on my hed
and che meseaped my feet ete. There are examples of hallucinations.,

There are the followine differences brtween  hallucination and
sion -

1. In llumon, there B2 distinet external stmulos, while in
the eave of hallummatien the external stumuli s often absent, as
cremphificd by the example of the white-robed woman,

2. While dlusion often happens to very ordinary peopls,

halluzination befalls the ot of mentally  afflicated, tired or ntox-
cated prople,

u

3.0 In dlusion the <tmulation g waually external while the
mulsteny an halloomations are i the porean famself, which
mad ey the fatter ab und of subgctive pereeption.

2w

! ~ AE vvaye P
., !!x' privepian { H me sslalinn s IdCﬁllC:tl tnevery

parsen i dhe exer of llgaen 'H:c <tk wn the water appears bent
PO T Thoa sHiger o

Beevery soeeover The sl oo thes 4 primitive orpanmation.

O syt e d ~ s

)M the other Bemd, o oprind condinog different people have

deferent tiper of }::z‘hz“f‘v'w"‘

et s of Tthaso A due e diveraficd noxcation,
[V s SR S P VLR SRR r :

e g s el f nt’M wanalbe %1!': st other people csa
poanty vth s de wt

W an upcammonly mtaxcated condition,
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Distinction between Itluston and fIalluctnation

Ntusioh Haltucination

The stymulus s exphicn, ). The sumulus 11 not clear,
Mappens in a normal condition. 2. Happens ysan abnorna) cond;-
tion.

1
2
‘3" The stimulus 43 extereal,

3. Itisin person himself,
The expecieace 18 wéatcal fac | 4. The expeciences vary ta duffe-
tveryone, in the same nituation. rent people in the ame situa.
ter
Types of Hlusion

A comprehensine elassificatton of illusions is made under two
heads—Personal and General.  The personal Mlusions are those
which difer from 1individual to indiwvidual, In the dark some people
mistake a rope far a snake but a person wnfamilar with a snale
cannot make this mistake, On the contrary he 15 mose bhely to
mistahe a snake for rope, The common (llysions are of a universal
kind and are similar ;n the case of every person. The railnay
trachs appear to meet at a distance which ss an experience common

yd ~N >

rg 8
to all.  Geometnieal sflusions are ssmilar in appearance to eeryone.
A famous cxample of an sflusion, 55 Muller Layer Musion, The
straight Jine 1s divided snto cqual parts at the apex of the
middke angle but the feft part appear longer
Causes of fflusion :

There are many theories which were advanced to explun the
phenomena of iliusions. The following 1s g collection of the causes
secording to the various theories .

L. Confusion: Onc of the major causes of geometrical and
similar Mustons s confusion  Confusion means the wmpunty or
inaccuracy of perceplion of the various parts of a picture.  Often a
beautdul form tends to cause illusion by confustng.  While looking
at a prcture, the person beeomes so engrossed 1 that he docs not
notice the peculianities of the parts o the merits and dementts of
the picture,
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surrounded by circles, B appears smaller than A. Many of the
above mentioned reasons arc at work m this illusion A fooks
bigger in contrast to 1ts surrounding asterisks but B fooks smalfer
due to an unavoidable companison wath its surrounding cireles, so
that, on the whole, B appears smaller than A. B also looks bigger
than A because we tend to obserse the whole preture wath the
result that the ‘tendency towords whales ora perception of good
figures comes mto play. The perception 1s tllusory due to an
imperfect isolation and also duc to eye movement and confuston

oo
. s
0]
- @
e o
O

fig 10

7. Preconception—Thus, too, causes lustons.  If for exam-
ple, a person 1s daily visited at a fixed hour, the person may feel
that he has heard his name pronounced, on a day when the [niend
has not actually put 1 an appeararce

8. Hahirs—Habits also cause illusion as 15 examphified by
the mistakes of the inexpenienced proof readers.

9. Defects of Sense Organs—Defectine sense argans cause
sncorrect perception and consequently an dfusion A person ruan-
inE a temperature finds sugar tasteless

10, Imperfect Isolation—There 15 a posuibility of dm-'puon
duc to imperfect 1solation, an example of which s the SizeWereht
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Inthis preception the ions are changing. The wrestler has
to adapt himself the changing behaviour of his oppenent.
5. Learning by experlence

It is diflicult 1o perceive an object with which one ts totally
unfamiliar. A person who has never scen a kite flying cannot make
anything out of the sensation of a patch of colour in the sky  OF
course, ifthe once sees a kite, he will be able to recognise the
sensation of colour in the sky and identify «t as 2 Lite.

6. Recollection

The above example shows that there was a recolection of past
experience concermng kite and that the assimilations of present
sensations and recollected past expericnces resulted in the perception
of a kite. Recollection 1s, thus, a speciahty as well asa sign of
perception
Ambiguous signs

Perception does not make it mandatory that the complete
object be present  You percenve a friend on hearing his voice. This
is because the sound 1s an ambiguous sign of hus presence.  Moxdly,
objects are seen an the form of signs.

The bell was an ndrcation of food 1n - Pavjov's experiments on
dogs, whilc the reaction was the same as 1 the case of a pereepiion
of food.

Reduced sign

These arc, as thewr title comeys, wncompkeie or reduced inds-
catians of the presence of an objest  The dronmng in theskyisa
reduced sign of the presence of an aeroplane The result 15 an
indirect perception of the approaching or present ajrcraft

Thus bestdes the characterstic mentroned earlier, signs and
indications have their importance i pereeption

Q. 35. Explain visuzl space perception Explain fully the
binocular determinants of perceired distance. #Poora 1965)

Ans  The relatne distance of the different abyects 1s known
through active touch and morvements By actne mosements there
1s a direct perception of the distance  This preception of the
distance 1s constituied by two elements (1) Tactual sepsatton and
) M tar or ] Thus, by extending the
hand or the leg, one has the perception of short dutances  Long
distances are however percened through walleng or runnmg. The
distance s not durectly percened through the vwion  Pereeption







Pereeptual Process 13

pointed out it isonly the material part of the extension whike the
spacc is the formal part. Hence extensity requires space for jts
form. This space perception is not tn-born, but acquired, It is
aequired by leacning the postion, distance and direction of the
hfferent parts of an extended substance

2 Local siga—The second important clement 1n the Fercep-
tiant of space js Jocal signs. It is through these that the Jocal parts
ofa space are distingushed. *“Lozal signs are qualities, which
sary, mdependinz of the nature of stimulus, according to the pature
of stimulus, according as thisor that part of the surface is effected ™
Thus, the same stimulus creates diferent sensations on the dierent
parts of the body, Local signs are not a quatity of the stimulus
ft 13 because no two parts of the body are identically the same.
Hence different parts have different sensations from the same sti-
mulus ¢ g.the sensation of the touch on the check is very much
different from the sensation of the touch on palm.  If one touches
the ttp of onc™s nose, one experiences a different sensatson than if
the bridge of the nose s touched.  Thus sensation of different parts
of the sime hand are different  The sensation on the palmis
different from the eensation on the hand  Agan, dilfercat spots of
the retina have different sensations of the same stimufus  The
difference in sensations casses duference 1a foral signs, by knowing
which the precise posstron of a sensatton can be determined ¢ g,
i apin prcking the back of hand, the lacal sign 18 different from
the pricking of the pin on the palm of the hand By this difference
1n Tocal stgn, the percener can determing whether the pin 1s priching
the back or the palm of the hand  Thus the local signs dufferen-
tate the whole into the parts of which it s composed. because
different parts of the whole come 1n contact with difTerent parts of
the body ot sense organ

3 Movement—Dut the space perception is not possible by
mere differentiation of the parts, sice 3 space i3 a whole and not
merely a sum of parts Hence these parts shoutd be spatstly related,
This s done through actne movements  To gnve an example, when
a thnd man ora man with closed eyes, percenes a table through
touch, he maves hus fingers gradually, from pont to pont 09 the
whole table  Through these subsequent movements the firzers pass
threugh many pomts and hence dfferent local signs. Thus the
moremeats relate the dilfesent pomts on the table and a defimte
arrangement of dufferent parts s established  Along with tactead
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ceporicnce in the movements, there are muscular sensation due
to the mussement of mecles e, The scries of posttions on the
table and the series of muscolar ~emations are expertenced topether
and g they vet closely related,

The space v percetved through extensity, locel sians and
mosement,  In this spatiad pereeption the rele of ows > most
important, 1t supplemwents touch and sometimes even supersedes
it, shouph wpace perecption starts wath touch. A< o matter of fuct
space 1 opereeived throuzh the co-operation of both touch and
vision vnless the per-on 12 blind,
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Q 37, Vikat do you vaderstsad by attentfan 7 Give an noa-
1ysts of Its nature, (DelAl 1965)

Aus  Attention 1s a seloctive process Man Iines 1n an environ-
ment  The sumuli from the enviroament ace always aflecting him.
But thesc stimuli do not affect him equally It is a common place
obsenation that some stimuli affect us more than others. This
shows thit man selects out of enviconmental stimul. This tepden-
cy of selection shows that there 15 a motwattonal process in him
which 1s hnown as attention  This attentron is affected by interest,
attitudes and set It 1s a selectne process which includes motwa-
tion, sct and sclecion The cat will not attend to the mouse, gne
can sec a definste setin it This set ts both physical as well as
rmental. To take an example from human >aings, 1f & stedent s
motivated, he will not attend to the class lecture.  Agaun whike a
professor is delnering a lecture 1n the cluss, there are several other
sounds beinps made (n other rooms and the surroundings. The
student who hears the lecture selects professor’s soice out of the
noisc 11 the surroundings  While a student ss attentesely heaning
the lectute, one can very well note s physizal set which 15 aksa
symbolic of his mental set  Receptor adjustment, postural adjusts
ment, muscle atientron and central nenous adjustments are typical
of badily attitude in attention  Thus an briel, attentron can be
defined as a process which compels the indintdual to select some
particular stumulus according to his interest and attrtude out of the
meulttpheity of stimuhi present in the environment

CONDITIONS OF ATTENTION

As a seleetnne act of the mind, attention depends upon several
conditfons, These comditions may be of two types--Lxternal or
Obyctive and Inteeaal or Subpctne  Eernal or obxeine condi-
tions arc telated with the emrronmeat  In the emvironment or
surrounding of the indnidual there are several sumulr, but he dots
not attend to all of them at the same time, because some sy

Attention and Distraction
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evperience in the movements, there are muscular sencation due
to the masement of muces ete. The enie. of posittons on the
tehle and the sertes of muscular sersations are experienced  together
and s they pet closely related,

The space & porceived throurh extensity, locid sipns and
movement, In this cpatind perception the role of wew v most
mmportant, I suppiements touch and somctimes even supenedes
it, thoupeh apoee pereeption strts with toush. As o matter of fact
space Iv poreshied throush the co-aperation of bhoth touch and
vitinn valess the peroon i blind.
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Q. 37, Vhat do you understand by sttention ?  Give an ana-
Iysls of its nature, (Delhl 1965)

Aus  Attention is a sclective process Man hues in an ensiron-
ment.  The stimuli from the environment are always afTecting him.
But these stimuk do not affect him equally It is 2 common place
observation that some stimuli affect us more than others. This
shows that man selects out of environmental stimull.  This tenden-
cy of sclection shows that there is a motivational process in him
which 1s known as attention.  This attention 1s affected by interest,
attrtudes and set. It js a selective process which includes motiva-
tion, sct and selecion.  The cat will not attend to the mouse, one
can see a definite set init.  This set is both physical as well as
mental.  To take an cxample from human seings, if a student s
motivated, he will not attend to the class lecture,  Again whik a
professor is delivering a lecture in the class, there are several other
sounds beings made in other rooms and the sursoundings. The
student who hears the lecture selects professor’s voixe out of the
notse 1n the surroundings  Whale a student is attentively heanng
the lecture, one can very well note his physical set whieh is also
symbolic of hus mental sct.  Receplor adjustment, postural adjust-
ment, muscle attention and central nervous adjustments are typical
of bodily attitude in attention. Thus in bricf, attentron can be
defined as a process which compels the individual to select some
particular stimulus according to hus interest and attitude out of the
multipheily of stimuli present in the environment

CONDITIONS OF ATTENTION

As a selective act of the mind, attenuion depends upon several
conditions, These conditions may be of two types- External or
Objective and Internal or Subjective,  External or obxctne condt-
tions are related with the environment  In the covironment or
surrounding of the individval there are several sumuli, but he does
not attend to all of them at the same time, because some sumul

Attention and Distraction
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very wide back nd also attracts Thus the aftraction

of an ebjet does nat depend upon 1ts size atone, but afso on its
bachground. To illustrate, 2 big black spot on black face will
not attaract sO much attention as a wvery small black spot on a
white face.

o, Locatlon of the stfmufus: The location of the stimulus
also affects attention. In the sisual stimuh, the most effectne
Jocatton s just in-front of the eyes  The role of different pages in
the newspapars or the mazizine and th: different places on the
same page, is important 1 advertsement  ft has been found by
experiments that adverttsements given on the front page or on the
upper half of any page attract more attention,

5 Contrast of the stlmufus :  The contrast of the stimulus 1s
also an important deterrmnant of attention ¢ g., the presence of a
woman among men and that of a3 man among women definitely
attracts more attention -

6. Change of the stimulus: Attenton cannot be concent-
rated for a long tume on <ome particular 0dject. Hence the change
of the simulus affects atteation  Attention s sustain=d by change
of the sumulus  The advertisars change thar adsertiszments from
time to tume lest they may cease to be attractive.

7. Isolation of the stumulus © A man sitting alone in some
cotner of the park, hotel or club attracts more attention than
others. A student sitting alome at the far corner of the class, is
scen first  Thus solation 1s an important external determinant of
attention This fact ss based upon the reason that the tsolated
indsvidual 1s not mixed with other indniduals and hence secn
scparately in his own background. By expeniments i adiertises
ment tt has been found that only the fact of isolation attracts 3077
more attention  In the British Journal of Fducations! Psychology
of August 1951, D B Berlyne points out the following principles
based upon latest experiments .

{a) In comp with the wuna-changed stimulus the
stmulus changed 1n the near past has more possibility of attracting

attention
b} The clfect of the change goeson diminushiag with the

2ssage of ume
r (c) Whenzver sumu's are changed tozether and in which one

15 Jeft un-changed, the effect of change 1 not pouceable.
{d) Ifchange goes on in the changed stmuh. the process of

attention is rather permancat and strong.
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very wide background also attracts sttention.  Thus the attraction
of an object does not depend npon sts size alone, but also on its
bachground. To illustrate, 3 big black spot on black face wilt
not attaract so much attention as a very small black spoton a
white face,

4. Location of the stimulus: The location of the stimulus
also affects attentton, In the visual stimuli, the most effectine
Jocation 1s just in-front of the cyes  The role of different pages in
the rewspapses or the mazizine and th diferent places on the
same page, is important m adicrtsement [t has been found by
experiments that adverttsements given on the front page or on the
upper half of any page attract more attention.

5. Contrast of the stimulus :  The contrast of the stumulus is
also an important determinant of attention e g, the presence of a
woman ameng men and that of a man among women definttely
altracts more atlention ~

6. Change of the stimulus: Attention cannot be concent-
rated for a long time on some particular object.  Hence the change
of the sttmulus affects attention.  Attentron 15 sustanzd by change
of the sumulus  The advertisers change thewr advertisements from
time to time lest they may cease to be attractive.

7. Isolation of the sumulus ;A man sitting alone 1n some
corner of the park, hotel or club attracts more attention than
others A student suting alone at the far corner of the class, 1s
seen first  Thus 1solation s an important external determinant of
attention, This fact 1s based upon the reason that the wsolated
indindual s not muxed with other indivaduals and hence seen
separately in hus own background By cvpersments in advertise-
ment st has been found that only the fact of 1salation attracts 305,
more attention  In the British Journal of Fducational Psychology
of August 1951, D B. Berlyne pomnts out the following principlcs
based upon latest expenimients .

(a) la companson with the un-changed stimulus  the
stmulus changed 1n the near past has more possibility of altracting

attention.
(h) The effect of the change goes on diminishing with the

passage of ume
(¢} Whensyer sumuli are changed together andin which one

1 left un-changed, the effzct of change 1s not noticeable.
(d) If change goes on 1n the changed stemuls. the process of

attention 15 rather permanent and strong.
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The modes of change also influence the prozess of mtcntion'.
If there is a change absolutely opposite to the present stimulus, it
will definitely attract more attention.  While studying onc does
not hear the sound of the clock or that of clectric fan but if cither
of these suddenly stops, onc cannot fail to attend toit.  Man
becomes used to repular changes and does not pay much attention
to them. But il somc irregular change or any sudden change
oceurs, it at once draws attention.

8. Duration of the stimulus © As a general rule, the stimulus
having more duration, attracts morc attention.  The duration
of the stimulus is an important determinant of the attention  But
sometfimes the smallest flashing  of a movement attracts more
attention than the bigger stumuli, ¢, £, a sudden flash of light for
several scconds will attract more attention in a dark night than a
continually burning lamp.

9. Repetition, of the stimuius © Along with duration. repeti-
tion of the stimulus is also an important deternunant of attention.
It is a commonplace observation that when the teacher has to
attract the attention of students towards a particular  phenomenon,
he repeats it several times.  But sometimes, man ceases to attend
a phenomenon simply because 1t is repeated many times, c gl a
man says some thing about him, we take interest it once or
twice. but if we find that he always repeats the same thng, we
ceiase o pay attention to it

10, Aovement tn the stimulus @ In comparsson with the static,
the moving stimub attract more attention The posttion of
stimulus changes due to movements.  An object fyimp m some
corner Of the room will not attract our attention, but even if there
is some illusion of movement 1n it we cannot help attending o it,
The influence of movement in stimulus 15 widely  used by the
shopkeepers and  businessmen. who  adsertise
clectric hphts.

Internal Determinants of Attention :

through moving

The conditions of attention as deseribed o far are the exter-
nal determinants of attention  They  can aho ke called external
faws (Tf:mcmmn. The presanee of these condiions m the environ-
ment is helpful for attention Besides theee external conditions
st'm‘.c mternal conditions are ateo helpful 1n drawing aucmion’
jlhcac conditions are related motives  As g matter of fact thc;
influence of condittons depends on these internal conditions to a
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sery great extent  The hungry man will attend 10 the form and
stimuls of the food. A man wuth a full belly will not attend to
food, however nice it might appear, fa the advertiement those
democstrating the naked organs of the woman hase the maumum
power of attraction of attention, Those intersted i cinema Jook
to the advertisements of einema at first sight. It 1s §ifficult (o
deseribe all the jaternal conditions helpful in attention. Hence
only the most important will be enumerated here ¢

1. Intcrest: Innate and acquired interests draw the indni-
dual's attention to a particular object.  Doctors, enpinecrs, pro-
fessars, all attend to the obyeet o their own nferests. fien among
the professurs an object attracting the attentton of a professar of
geology need not attract the attention of a professor of phitosophy
as well  Thus the mnvmerable differences in anterests create
innumerable delermmants of attention 1n different men.  The
stimuli infleznzing innate tendencics attrast more attzntion than
those influencing acquired interest.,

2 Baswe Drives The basic drves or instincts of the
mdmidual are abo important in drawing fus attention.  The animal
attends to a particelar stimulus when driven by the basie drives of
hunger, thewr. sex etc. e £, a normal man motnated by sex will
naturally attend to individuat of opposite sex  We all know by
expertence that when hangry we may attend to even a distasteful
object, but while our belly 15 full, we may not attend cven to the
most tasteful food Among the anstincts, the fear has got 2
defintte infivence upon attention Al men who fear snake will
attend to all thags resembling the snake  Like frar, cunosity
also influences attention  We attend to even the smafiest details
of the obgect about whh we have any curiosity

Innate need also 15 very smportant 10 attention The influence
of scxual need 10 attention 1s very much cxpluted in the advertises
ments  Normally the sexual nced 1n human beings can be easily
evohed  Hunger, thurst etc , are felt occastonally and the means ta
sausly them are also readily asaifable, but nesther the sexual need
1s ever fully satisfied nor are the means of satisfung 1t mvatable 1o
all perosns all the time  Henze mot of the adseriserments draw
attention by stumelating the s2tual need 10 human bangs

3. Mental See Mental setas one of the tmost 1modrtant
iternal determenants of attsntion  Vfeatal sct means the tendency
ot atttude of the mind A man wll attend to those obxcly to-
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wards which his mind is set. In the days of examinations, the
mental set of students is generally towards the examination and
hence even the smallest thing concerning the examination = ill attract
their attention.

4, dim: Aim also influences attention, Every man has
some immediate and some ultimate aims e.g , the immediate aim of
the student is to pass the examination while the ultimale aim may
be to get a job to carn living or any thing clse. The man whoseaim
is not to pass the examination will not be concerned with text books
or notes cte., but one who has the aim to pass the examination will
at once attend to them,

5. Meaning ; 1In comparison with meaningless things, mean-
ingful things and talks attract more attention, A man will not
attend to a thing which has no meaning for him. Men do not
fike 10 hear meaningless talk. If some persons are talking in
Tamil, the Punjabi will not like to hear it since for him it has no
meaning,

6. Habit: Habit is also an impottant determinant of atien-
tion. If a man is habituated to rising carly and winding his clock
carly in the morning, he must attend to the clock as soon as he
gets up, It has been rightly pointed out that man learns as to
which object he should attend to and to which he should not, and
thus develops habits of attending and not attending to things.
Thus habit has two aspects in relation to attention. On the one
side man develops a habit of attending to nccessary desirable
things and on the other side he develops the habit of not attending
to unnccessary and undesirable things, Both these kinds of habits
help man in his daily routine.

7. Disposition and Temperament : Both disposition and
temperament are important internal determinants of attention, e.g.,
a man having a religious disposition and rational temperament
will attend to ‘religious matters, while another person having a
sexual disposition and passionate temperament  will attend to
matters concerning sex or crimes ctc.  William James has rightly
pointed out that it is our tendency to take interest in parti::ular
things, a result of our innate disposition and mental development
that determines at to which among the crowed of sensations, should
attract our attention.

8, P"f’ Experience : Pust cxperlence also affects attention,
If we know it by our past cxperience that a particular person is
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sincere fowards us, we shall pay altention to whateser he adices
us. M we know by experience that he is not sincere to vs, we shall
not atlend even 1o his most serious adyices.

9 Emotion: Emotion is also an important determinant of
atteatron. It 152 matter of every day experience that we attend
even to the smallest fault of the person whom we hate while we do
not attend even to the grestest blunder of 2 person whom we fose.
A mothe scldom finds faults with her chuld. The [overs find the
whole world simging and dancng and immerssd 1n romance

10 Sucial Moaties: Socral motives are very important
determmants of attention, In adverticements the human figures
attract more attention than fiures of animals and things  The
reasons is that man 1s gided by his social motines  The news about
altruism, bravery and saving another's hfe by putting oreself in
danger attracts our aftention because we praise these qualities Men
attend to things concerning theic dutits becauss of social motives

Besides the conditions desertbed above, many other factors
wfluence attentton  Heredity, education and traiming have a wide
wafluence on attention  The family, school, club, class and society
of wiich an indnidual 1s a member, do have some infiuence on his
attentron, The phystcal condition, desiee, purpose of the person
concerned also affect hie attentron  Thus all the fuctors affecting
the personality of a man affect his attention as well As a
matter of fact it v difficut to describe all direct and indirect
determmants of attenwon  The description grven kowever, includes
the most important of such factors.

Q 38  Describe the nature of attention and also its priacipa)
varietles (Bombay 1950 195%, Karnarat 1933, Muzaflorpar 1934)

KINDS OF ATTENTION

1 Voluntary Attention  Voluntary attention ity pame is
wdicatine of 118 mature) is that attention which 15 willingly directed
to an ohgect  IF for example, 4 student attends to his studies of
his own account and as a result of 3ny external presure, hus atien-
tion will be calied voluntan attention  An analysis revealh clements
of desire and interest. arm and social adjustment m this sofuntany
attenpios In the foregowng example the studem directs bis
attention bacause of particulor mm  fike the passrz of an examuna.
ton, acquring knowledge or one of a aumber of other poah
Hetakes an iatzrstan stadying By pasang the examinauon or
acquiring knowledge he may be able to suppart a famly of g3n
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social standing and status. Like other activitics, attention, is just
another from of adjustment.  The differcnce tetween t?xc voluntary
and involuntary attention is that while the former is secured by
the motivating clements in the individual, the motivating clements
exist withomvin the latter case. Thus. when attention is suddenly
attracted by a song, the atlention is called involuntary.

2. Involuntary Attention: As has been explained abaove,
involuntary attention is not only directed by the individuals
desire of n;o!ivation, it may cven be against it. It hinders the
process of goal sccking sometimes, not abways. If, for cexample.
your attention is attracted by a song while you are studying, your
studics will be hindered,  Social adjustment is simifarly obstructed
by involuntary attention, The proper adjustment of a student can
be the outcome only of an undisturbed attention to his studies,
On account of the fact that one can pay attenlion to only onc thing
at a time. the student will not be able to attend to his stud.cs if his
attention continually wanders 1 other directions.  Obviously a
pereon fargets bis gonl owing to involuntary attention and cannot
effect his adjustment,

3. Habitual Attention :  Besides the two types of attention
mentioned above, there 1s a third type. the habitual or non-
voluntary aticntion  The difference between non-voluntary and
involuntary attention ss that the former type 1s the result of some
habit or practice and the motivation isn the individual but the
reason for attention in the latter type s in the object. Habitual
attention 1 different from voluntary attention because habitual
altention has no need for a desire as the latter does.  But continued
apphization of voluntary attention converts 1t to habitual attention.
For cxample, 2 student pays voluntary attention to study in the
beginming but it 15 gradually transformed into habitual attention
towards readmg or writing.  Thus the position of habstual attention
is in betacen voluntary and moluntary types of attention,

Actually the above distinctions made 1 attentson are not very
?k*mn The difference between soluntary and involuntary attention
in often only just discernible.  No altention can be sard 1o belong
to any enc of the three rypes completely. A scholar has to exercise
his desire inspite of his wvoluntary atiention n reading.  There is
an uncomscious desire 19 pay atlention to an object which involun-
t:zf;ly dr;l}'.'s your attention. In this way the differencs in the types
of attention iy small though 1ty of great importance from  the
psychological viewpoint,
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‘The nature of attention permits of its concentration in only
one direction at onc ime. Direction of attention ta {no of moge
objects mreans eithes their acceptance as one or such an oecillation
of attention between all of them as anes the impression of simul-
tancous aticntion.  But cxpersments have proved, teyond doutt,
that a person can pay attentton (o only one obyect at a fime.

Q-39 Explain fully nhat s distraction and how you can
overcome it (AL 1855,

Wtite 2 short note on—Distraction

(Poona 1952, 60, Aornotul 64, 64y

Distraction

Ans  Dystraction means the dividing of attention or some
mterference an attention Fot example, when one 18 studying, the
sound of a song of nowse breaksin upon attention. The object
which causes the distraction 1s called the dustractor  la fact, broken
attention I not the absence of atteation tecatse the disteactor i
assouiated with the actvity, often, though not always, and it no
fonger interfires wath the actinvty
Distraction docs not always Interfere

Thus the notion that distraction tmvanably hinders work is
mesleading, at being seen for example  that the fabourer produces
more when there 1s music Some lahousers, men and women, sing
at work i view of this fact  Not a few people do their reading and
wnting while the radio ts playing  Some people work betier ina
noisy ensrronment than in a peaceful one  Fperiments conducted
by Morgan wndwated that at first distraction caused 2 drop 1n the
specd of typewrniting but gt latter became constant Purszing the
work 1n the disturbed conditton increased the speed apd 1t agan
dropped when the distraction was removed.  Bat distraction n
some experiments by Weber caused harm  Though it cannot be
defimiteh said that distractron increases the speed of the work, 1tys
possible 1o say with some deyree of confidence thata decicase i
speed due fo drtraction s ot inesitable  Actually the effect of 3
distraction on same work  depends n po smaft weasure vpon the
caprcuy anterest, pracuice, shill ard mental set of the worker, If
the distracton s suitable the speed will be inureased Rotaf it s
unsutable the speed will drop  Roughh distractron can be doided
nto tao forms
Farm of Distraction

1. Contirwons Distraction . Asthe pame saggests. it a8 tha
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continuous distraction of attention. Some cxamples of it are the
sound of ratio or gramophone played continuously, the noise of the
market place cte. FExperiments have led to the conclusion that
adjustment to continuous distraction takes place quickly.

2. Discontinnous Distraction : This type is irregular, being
interspersed with intervals e.g., the hearing of somebody’s voice
every now and then, [t interferes with work because of an impossi-
bility of adjustment.

Means of removing Distraction

Some major means of remoying distraction are @

!, Being active inwork © Work in distraction calls for more
energy, so that one way of adjusting to it, or removing it, is to
become more active in work.

3. Disregad of Distraction ;  The presence of a distracting
factor while a man works is no extta-ordinary condition, and so,
the best way to remove this eclement is to disregard it. The
distraction is cffcctive only when attention is directed to it. so the
in attention, even the most scrious distraction, will keep that
activity from being interefered with in any way.

3. Making the distraction a part of the work : Distraction is
an obstacle only when it is distinct from the activity or against it
since attention can be focussed just on one object at one time.
Therefore another method of making a distraction ineffective 15
to make it a part of the work.  Some people work better when
listening to a song because they make it a part of their work.,  But
this approach is very difficult because in this the interests, nature
and capacitics of the person are involved. It is very difficult to

make an uninteresting and contradictory distraction g part of the
waork.
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after pereeption,  Perception is inevitable after attention does nog
necessanly follow perception.  The two are, obviously, mtimately
eelated
Flucteation of Attention
Attention 1sa mobile or dynamic actiity, and it is &ifficult
to attend to one particutar object for any prear fenzth of time.
When attentron moves from one objet, to another, itis called the
shifung of attention  But even when the attention persists with ore
ohjeet, 1t grows more or less  This is called the fluctvation of
aticntron
Causes of fluctuation of Attention
The cause of fluctuation of attention were, previous times,
attrbuted 1o the temporary stackness 1n the menial actites snd
same organs  Some  psychologists fourd the fluctvauon even
when the nsscles had been numbed,  The fluctuation was then
beliesed to be due to the changes 1n adjustment or adaptation
Though nothing can ke said definitely about the matter soif the
importance of the scnses. aund  psycholagreal state and environ-
mental factars 1n fluctuatien of attention 13 endeniable
Q. 41.  Can attention be identified with jnterest ?
(Portay 1970)
Ans  Attention 1s selectne act of the mind.  To attend to
a thing 15 (o corcentrate on it by removing atlention from other
thing. The mind ¢an attend to one thung at atime Mence mird
has to seheet In the selection it s natural that the mand should
seloet such ohvjedts i wlich it s mterested This s amph
demonstrated 1 our datly life The boy whow iateret s 1t
playicg will tend to play while one who s interested in stud;
wifl attend to study  Henee one cannot atiend  to the stldiy by
forctbly siting for . One can atterd to the stud o3 1y wre
one 15 mierested in st Hence the successful teacker thes © s
the students interested an therr studices
Interest 1» affactine. dnposition whinh evokhes ucnt 0o

mauntans it Interestos pob acbiaty 1 2 b ot i e

or a mental struzture swhrch supplies sufflacat o > sz pomer &
motor  actinty Taerest s somet vy 7 0 7 At s
acquired  In the fulblmznt of s, e o - d
naturally stows iterest Thavthe o [N

naturally saterested 1n cach other T2
nterested 1o grass whuo b o
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Lion is interested in goat while goat is interested in green leaves.
Be-icfes the instinctive interest there are some acguired interests as
well, e.g., the scientist is interested in the instruments of his labo-
ratory while they are of no interest to the ordinary layman. Thus
individuals develop different interests accordiag to their disposition,
atiention. cconomic, social and political status etc. Attitudes
towarls those things are moslly acquired. The acquired interest
depends upon experience.  The interest is directly related with the
emotions and desires.  The thing or the individual in which we are
interested finds a place in our inmer life and we develop it through
our emotions towards it. It is not necessary that the interest should
be permancnt. Things which do not fulfil any permanent nced
cvoke only tcmporary interest.  As the need is fulfilled, the
individual ceases to take interest in such subjects, ¢. g., if a man
has to cross a river, he will be very much interested in the boat, but
after he crosses the river his interest in the boat will also come to
an cnd. Permancnt interests are related with emotions and senti-
ments, They are permanent mental conditions.  According to
Drever s a disposition in its dynamic aspect. Interest is nol an
affective expericnce, but affective tendency. It is not mental
process, but mental structure.

According to McDougall ““Interest is latent attention, atten-
tion 1Is intcrest in action.” As it has alrcady been polated out,
interest is mental structurc and it is expressed through attention.
When the individual is not attending to a particular object his,
jnterest in it is in a dormant form, ¢ g.. suppose & man is jaterested
in scting a tennis match.  Whenever there is a tannis match, he
always goes to see it. He reads news about tanms very attentively.
But neither a tennis match is played daily nor news about it is
heard everyday. Hence when this particular man is busy in the
activities other than seeing the tennis match or hearing news about
it, hisintercst in tennis remains latent. When we attend to an
object, our interest in that object is manifested. If we are interested
in a2 certain thing we must attend to it. A man interested in national
progress will attend to every national issue, A man interested in
women will normaliy pay attention to them.

Interest is a mental cause of atlention, It is no! necessary
that all men should be acquainted with their interests. Somctimc‘s
when we attend to a thing, we wonder Low we came to be interested
in it. Somectimes we do not Lknow as to in which things we are
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interested.  Sometimes we are not prepared fo accept that we are
interested in a certain particular thing.

But the innate refation between interest and attention should
not wrean that one cannot attend to an object jn which he 13 oy
integested or 1fone sttendt to a thing it necresanly means by
anterest an gt Very few persons are ntesested gn studies,  Mostly
the students study with the purpose of petting a degrec or finding
a job by passing through the evamination  Bug this necd not cause
any deficiency in their attention.  Lven when one is not interested
in lus studies he can attend to 1. There ts no correlation betueen
the degrees of interest and attention.  As & matter of fact neither
interest and attentron are identical nor there 15 a posatne correlation
between them  Interest 13 3 cause of attention, but attention 1s not
a result of terest By saying that there s innate refation betneen
the snterest and attention, 1t 1s meant that interest is 2 sery helpful
factor 1 attention
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Lion is interested in goat while goat is interested in green leaves.
Besides the instinctive interest there are some acquired interests as
well, c.g., the scientist is interested in the instruments of his labo-
ratory while they are of no interest to the ordinary layman. Thus
individuals develop different interests according to their disposition,
attention, cconomic, social and political status cte. Altitudes
towarJs those things are moslly acquired. The acquired interest
depends upon experience.  The interest is directly refated with the
emotions and desires.  The thing or the individual in which we are
interested finds a place in our inner life and we develop it through
our cmotions towards it. It is not necessary that the interest should
be permancnt. Things which do not fulfil any permanent nced
evoke only temporary interest.  As the nced js fulfilled, the
individual ceases to take interest in such subjects, e, g., if a man
has to cross a river, he will be very much interested in the boat, but
after he crosses the river his interest in the boat will also come to
an end.  Permanent interests are related with emotions and senti-
nients. They are permanent mental conditions.  According to
Drever is a disposition in its dynamic aspect. Interest is not an
affective experience, but affective tendency. It is not mental
process, but mental structure.

According to McDougall “Interest is latent attention, atten-
tion is interest in action.”  As it has already been polated out,
interest is mental structure and it s expressed through attention.
When the individual is not attending to a particular object his,
interest in it 15 a dormant form, ¢ g.. suppose a man is interesied
in sceing a tenms match.  Whenever there is a tannis match, he
always goes to see it. He reads news about tannis very attentively.
But ncither a tennis match is played daily nor news about it is
heard everyday. Hence when this particular man s busy in the
activities other than sccing the tennis match or hearing news about
it, hismterest in tennis remains latent. When we attend to an
object, our interest in that object is manifested.  If we are interested
in a certain thing we must attend to it, A man interested in national
progress will attend to every national issue, A man interested in
women will normally pay attention to them.

Interest is a mental causze of attention. It is not necessary
that all men should be acquainted with their interests. Somectimes
when we attend to a thing, we wonder how we came to be interested
in it. Sometimes we do not know as to in which things wc are
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interested.  Sometimes we arc not prepared 1o accept that we are
interested in a certain parncular thing.

But the innate refation between interest and aftention should
not rrean that one cannot attend to an obyctyn which he is not
interested or ifone attends to a thing it nccessarily means his
interest init.  Very few persons are interested in studies, Mortly
1he students study with the purpose of petling a degree or finding
a job by passing through the examnation Byt this need not cause
any deficiency in ther attention  Even when one is not inlerested
in his studies he can attend toat,  There is no correlation between
the degrees of interest and atiention.  As a matter of fact neither
nterest and attention are 1dentical nor there is a positive cortelation
betneen them.  Inferest 3 a cause of attention, but attention is not
aresult of interest. By saying that there 1s innate relation between
the interest and  attention, it 15 meant that interest s a very helpful
factor in attention,
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Q. 42. Discuss the role played by motivation in the Iearning
process. (Bombay 1955)

Ans. In the words of Guilford, A motive in a particular
internal factor or conditions that tends to initiate and sustain
activity.”  Thus motivation includes all those internal conditions
which begin an activity or sustain it. Motive is different from
stimulus because it is there cven before the stimuius. In the
absence of internal motive therc cannot be any response, however
intense the external stimulus may be.  The word motive includes
all the internal 2nd cxternal factors that initiate an activity.  But
in psychology motive includes only thosc factors which control the
activity of the living being. Tt does not include mechanical or
reflex actions because they depend on the physical structure and
the external environment.  Such mechanical behaviour is observed
in less developed animals. On the other hand, in the developed
animals their changing physical and mental conditions control their
behaviour., It is said that the horse can be taken to the water, but
no amount of cffort can make it drink.  Inspite of the presence
of the water, the horse will drink only when it feels thirsty.,  The
motives depend on the changing  physical conditions and past
expericnce A burnt child dreads the fire because the memory of
burning is always present in his mind.  Thus it s clear that moti-
vation explains the ‘why’ of behaviour,  Why a certain animal or
man behaves in a particular way can be known by an inquiry into
his internal mouvating factors, Sometimes this “why™ can be
inferred from external behaviour also.  The influence of the sex
motive can be inferred by a particular behaviour of a pair of
pigeons, The cause of a particular behaviour towarsds the child
thows tender motive in the mother.  There can be one motive
behind different actions and different motives behind the same
action. A man can throw 2 rupee towards a beggar dus to disgust
and afso due ta pity. A soldier can save a person frem drowning
due to aitruistic motiv: and alss to taks am to geliows, Psycho-
fogy exphins the real motives behind the behaviour and experi-
cnce of the individual and living beings,
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Motivation in learning :

The motivation has much effect on fearning.  In the absence
of motivation esther there will be no learmng or sery Ltk learning
and the learned astivity shall be forgotten very soon. On the
ather hand, sufficient motivation will rclease encrgy in the process
of learning. The motise gives eaergy for the’ continuation of the
process of learning. Itis ducto motive that the student goes on
studying attentvely for wecks, months and you can very eastly see
the fact of motivatien in his activity. He tnes to learn cychng
with perfect attention and with all his energy. He farls several
times and gets cuts and bruises, but he does not cease to make
clfort  If he does not succeed one way he adopts another way. So
long as he does not learn cycling, arestlessness 15 seen in him so
much so that he often dreams of cycling.  Alter he fearns cycling,
he scems to be very happy and s seen cycling now and then, here
and there  Th's importance of motivation in learming has been
widely utilised 1n education A good teacher trics to exvite motives
m the students before beginning some new chapter or before asking
them to learn some new work  As ke succeeds in doing so, half of
the work 1s over, because now he has oaly to ginde the child, the
rest the chidd Jearns humself  Learning ts 2 voluntary actisity. The
more difficult a subject of learming 15 the more power will be
required to learn it and consequently the more motnation 5
required for it

Motwvation 1s not only required yo teaching, but also in
tearmng for oneseff. Hence an antelligent student develops moti-
vation 1 his studies. By motivation the Iearmng becomes actnve,
Init, the interest and attention are spontancous, more work 1s
done 1n fess time and a thing learned onee is remembered for ever.
Motvation has the same place 1n learmng as energy m mechanrcal
function

For the classification of motnes see next question.

Q.43. Whatare the major ¢lasses of human motives ? Explia
with illustration. . (Gufrat 1954)

Classes of Motires

Dufferent classifications of motnes have been effected from
different view pownts, €8, phystological, 1anate and acquired,
Personal and Soctal. They have been gven differcnt means also
¢, g., neads, motives, propeasiies € The theory of imstnct
s included a this Two types of motines are the most popular—
logical and psychologreal needs, and personal propeasities while
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the aquired needs account for the social and the learned personal
needs.

Woodworth has divided motives into the following three
categorics &

1. Organic needs—Those motives which are aroused by the
bodily conditions, e.g., hunger, thirst clc.

2. Emergeney AMotives—Those motives which arc aroused
when the condition of the environment demands a strong and quick
rcaction, e.g., the motive to escape.

3. Objective Motives—The object of these motives is impres-
sionistic behaviour with people and the objects in the envirornment,
This class of motives is quite comprehensive.

Other psychologists have classified motives under primary
and sccondary nceds, while some classify them as innate and
acquired. The latter classification will be the onc on the basis of
which the foHowing description will be made, because it is the
simplest classilication.

Infernal Motives :

Internal motives are not learned, they are natural, They are
the primary, vital, physiological and biological nceds, which the
person brings with him upon his entry into this world. Their
fullilment is indispensable and  of prior importance. They are also
necessary for the protection of life. The cquilibrium of the body and
the mind is disturbed it they remain unsatisfied and it can be
restored only when these needs are satisfied.  The microscopic cells
or fibres of body lead the psychologists to the hypothesis of drives
which are internal motor activities.

Specitic Organic Needs :

First, mention will be made of the specific organic needs which
may be duescribed as animal drives.  They are found both in men
and animals, the only distinguishing feature being the mode of their
fullilment.  Some of the major ones are 1 —

! . Homeostasis—This is a specific organic need, in which the
hod:.,' trics to Keep the condtvhor‘l of blood under control, because
the cquilibrium of the body is disturbed if quantity or proportion of
water. salt, oxygen, carbon-dioxide, acid, sugar, protein, fat and
plandulur excretions is in any way altered, 1 oA

The body is anxi
. xious
maintain the normal balance. d s to

| This balance nceds water, oxygen
¢ic., from the environment. Thus, homeostasis is the originbof

many activities, in which the nervous system takes part,  Mauoy
. (9 . a ’
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psychlogical motives, arc also conceived in homeostasis. The
individual Rmows the means of satisfaction of some nceds while
knowledge of other means is supplied by experience and learning.
When the person feels hungry due to some brological ineflicicncy,
for the first time, he has not the least inkling of the sense from
which his satisfaction is to come But, when once his hunger 1s
satisficd some way or the other, he discovers the means by which he
may allay his hunger in the future.

2. Regulation of temperature—This is the sccond specific need
of the body The hypothalamus in the brain §s an automatic
machine which regulates the body temperature so that there is
never any very substantal difference  Perspiring, trembling, Iight-
ing a fire, donming clothes, fanning oneself, installing cooling
systems etc, are all perceptible or imperceptible a.tivities caused
by the hypothalamus

3. Slecp. Ths 1sthird speaific need of the organism, the
importance of which cannot be demed  The actvity of sleeping
consumes the dwidual's greatest share of time. Skep 1s the
natural reaction of the organism to fatigue and an absence of
stimuli, Its centre, too, 15 the hypothalamus which induces slcep,
when acted upon chemucally  Lxperiments indrcate that a person
is not completely inactive 1n Jus sleep  Generally he alte.s the
posture of the body cvery twelhe mrnutes or so  Skeep 1s deepest
during the first few hours It gradually becomes lighter as time
passes. Lvery person has mndividual and unique habuts of sleep but
tlus does not mean that sleep ss a habit  If a person stays awake
indefinitely lns interest and enrgy become lax even though he may
complete many of mis activites as usual.

4  MHunger* The stomach mahes some motions when it s
cmpty, which may vary in frequency from 10 a mnute to 20 or 25
a minute

Detailed 1nvestigations and expeniments have shown that there
is a close relation between blood chemustry and hunger. The
reduction of the sugar i the blood starts hunger-sensations, while
1ts excess reduces the hunger  If blood s transferred from a hungry
dog to another dog, the latter starts feching hungry  But at cannot
be said that blood chemistry 1s the only factor upon which hunger
is if because the d of proteins, fat, carbohydrate
also results in hunger. Mostly, man or ammal demands some
particular type of food and not just food, when he s hungry. The
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choice is regulated by the deficiency in the body. During preg-
nancy, a mouse needs about twice the normal quantity of salt. It
has been adequately demonstrated by experiment that the animal
has not to be told the type of food to be consumed by it. When
the feeding was done by the Cafeteria Method, in which the child
may cat anything he likes, in any way which he may prefer and
as much of it as he likes, the children soon started to pick out the
food by mere vision or by smelling, This experiment proves that
children develop properly if only they are fed in accordance with
their wishes. Generally there is no differcnce between the food
supgested by doctors and food individually sclected. The amm'ﬂs,
¢. g, rats have individual preferences which changes with altcrations
in bodily conditions, The choicc of food is ncither by trial and
error only nor by the motivation of bodily nceds exclusively. The
physiological nceds furnish a motive for the sclection of food by
trial and error.  Human beings as well as animals cat more if they
cat in a collective group. The taste, smell and shape of the food
have @ marked cffect on its sclection by human beings, As a
general rufe habits are important in cating though these habits may
be violated under certain circumstances.  There are many harmless
things which people do not liketo cat.  The rejection of a particular
food by some individual does not indicate that it is harmfu) for
him. In animals too, the hunger may be due to causes other than
the biological needs, In experiments on hen it was found that she
starts cating merely on the sight of a heap of grain, she stops eating
but starts again if the grainis first removed and then replaced,
She also starts eating if she sces other hens doing so, even when she
has no appetite. A similar type of behaviour may be seen in human
beings.

5. Thirst . Thirst, oo is a specific organic need, similar to
hunger. A person is very restless and active if he is denied water
for any length of time, cven though every other need is satisfied,
and this 1s an unmistakable sign of some deficiency. The throat
and the mouth become dry due to the diminution of water in the
salwvary glands which is the result of a reduction of water in the
bload. Consequently, there is a strong desire to imbibe water or
some hquid.  Due to some social reasons, man does not feel restless
cven when extremely thirsty.  Thirst cannot be definitely or indcfi-
nitely quenched by a mere wetting of the mouth and throat. This
proves that the cause of thirstis not the dying up of the mouth

and throat but rather the decrease in the normal quantity of water
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in the blood. The dogs, in expetiments, dranh the water they
noeded.  This ratio seems to be the result of the balance masntained
by the pituitary hormoncs.

Besides the specific organic needs mentioned abore, the crere-
tions of the waste products in the form of perspiration, urea cte ,
and the need for physical exercises is felt in men as well in animals.
They are both important for the body, The physiological needs
mentioned so far are of vital importance for the life of creature and
are conscquently yital physiological motives, and they have their
ongin 1n seme orgamc condstion or other.

Some physiological needs will now be described whose stumuli
and the resulting reaction may take many vared forms A delay
in therr or p i ion need not be of fatal
significance for the mdividual  In case the natural means of satis-
faction are not available, other means may be adopted. Some of
the more important among the less specific needs are @

1 Sex: Being rclated to the sex glands, it is an organic
need. It is a means of giving birth and sustaming the species. Jt
is known by the scasonal menstrual changes in the female mammal
The manifestation has become very complex in view of the restrice
tions placed upon men by the society, though 1ts importance cannot
be denied,  Srgmund Freud, the founder of the school of psycho-
analysis, believed the sex motinc to be the most important and
comprehensive motive of all.

The mnception of the sex motive 1s due to the excretion of a
gland  In the male it 15 caused by the excreation of ths sex glands,
while in the female due to the ovartes  The circulation of the blood
carries 1t to the bran, the resulting behaviour being of a type not
normaliy observed  The normal activaty due to this motive s an
interest 1n the members of the opposite sex, and a pusticular type of
behaviour towards such, the goal being the mating of the male and
the female.  In the lower species, the sex activity 15 related to the
seasons, bemng the hughest 1n spring when the dayhght 15 of 3 lonper
duration, The light has an cffect on the brain via theeyes, and a1t
excites the excretion of the pitwitary  This excites the sex mstinct.

7 4 7 de Vs } bk, 532 symbe) of the
love and affection a mother has for her child It s behiesed that
this form of behaviour js the consequence of a pruitary eicretion,
the prolactin which affects the bramn and causes spectfic type of
behaviour 11 the mother towards the child, She makes many and
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varied pttempts 1o protect and look after her children, to get near
them when they arc weparated from her. Prolactin, when injected,
created maternal behaviour in a hen who had no chicks of hier own,
1t is ceen cometimes that the behaviour of the female towards her
chiltfren is not exemplary. She desersts and sometimes even devours
thetn. 1t can not be concluded from this that the maternal drive is
completely absent but all that this indicates is that there is a more
powerful mative at wark in the female at the time. Another reason
for this extra-ordinary bchaviour on the part of the mouse may be
the deficiency of come material, a deficiency capable of being
removed by the eating of the offspring, A mother, fearing disgrace
or pursuing some other motive of prudence, may abuncon a child
without it heing  cnsentially assumed  that she has no maternal love
or that she is indifferent fowardy the parting.

The materpal hehaviour in animals a5 well as birds presents
many compler activities.  Maternal behaviour, being simifar to
ceyual hehaviour in as much that it is jnnate and that it has a
definite pattern in the species, is not the only aspect because the
cxivtence of the maternal ipdinet muay alto be accepled,  The
maternal hehaviour becomes more epecified with every increase in
the level of development in species,

Mautcernal hehaviour in human beings

Muaternal behaviour is compared with sexunl behavionr be-
causz the presence of the maternal instinct is as unacceptable as
the cxisfence of the mating instinct.  Besides, the exidence of
such an dnotinet is not clearly proved. A desire for children
before they are horn is ane thing and  their care and a Jove
for them after they are born i- another,  In the precent age, many
eidncated, prosperous women consider children a mere burden, And
if, in «aome way, desire to give birth tn & cuild iy conceived the
ciure t;(lthc dnlfi is entructed ta a nurse, Concequently, the desire
for chd‘drcn, in women, is not universal and neither io the desire
for their care.  Nearly 75" of the &7 prepnant viomen, who
were ‘.ub;.ccls moan cxsperiment in 1. S, AL, replicd in response
to a question that they were not happy at the prospect of having
children, fz‘\hnu! 66 percent of another group of 66 prepnant
women confeced  that they hn iy v L =
rery '.n'mtamini 'i;i‘f.!«.ii::,i};;:;‘g‘f n;:?:::- .xbntx!:t-thcxr f:hddrcn. The
Awmerican culture (Ines not ‘:'uimi‘t ~0}N 1 ‘:c' ln'r.'h;,‘n :mf! the
exprrimznt, in identical form in Indj. !:‘v. .:p;jhmtmn of ’xh:;r,c
westernized  Indian Indien are the o n{ o u’n_dmrmv,, . fut if the

‘ : ¢ subjrets of the experiments, the
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results will not duffer to any preat extent.  If the clcmcnl orcullure
is ehminated, it is unbelievable that the h

innate or instinctne.  This fact is further strengthened by the fzcl
that there is an intimate connection between maternal behaviour at
an adult age and doll playing 1n the chiidhood. Many women have
children because their husbands want them to other because they
feel 1t a necessity, while other women feel that a childless woman is
looked down upon by the society. Some women procreate because
they feel that it 1s consentional,  Those women who have children
purely becausc they were motivated by the maternal nstinct are not
many.  Another proof of the absence of the maternal instinct in
women 1s the fact that many children are devoid of the indispen-
sable love of therr mothers. On this point, there is a great difference
among them  The patterns of maternal behaviour vary with the
culture and the individual, 2 major part of which is learned, The
girls learn their maternal behaviour by observing the behaviour of
therr pagents and by ‘playing with dolls, and even then there are
very fow successful mothers.  In reality, the maternal behaviour in
human beings 16 learned to so preat an extent that it is difficnlt
to accept it as motivated or instinct origmated,

General Needs

Apart from the needs detailed above, there are sonte internal
needs which are common to Iiving beings  Woodworth calls them
emergency motives, but they are also called general needs  The
mayor ones are—Lscape, Combat, Mastery motin¢ ete,

1. The urge 1o Lscape—The urge to escape s naturalin
danger when there is a possiblity of physical damage  This urge
1s active in a dangerous sitwation We jerh our hand anay when
st is pricked and similarly, an animal shrmks his foot 1if 1t steps on
athorn, The tortoise withdraws 1ts neck back into ts shell on the
shightest notse,  The natural reaction ta danger 1s the preparation
for protection aganst i1t

The signals of approaching danger are of importance in the
urge to escape These signals are different for different animals
and are recoived from diversified sources  They are mmnocuous
and the danger lies in the comprehenston of ther meaning.  An
interesting cxperiment was carried out to test this A norpoisonons
snake was guen to people to touch,  Chuldren belowy two years dd
not show any fear while three-to-four-year old ones tried to get
away from 1t Older children ran anay from it and college
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ctudents defnitely exhibited fear.  In this waly, children 60 not fear
many thines of which the elders arc afraid. ) ) )

’ The .mc:ming of thece indications js fearned cither by aseciz-
tinn er By contrale.  Besides ascociation, children fc'c! frightensd
i they ree their elders similarly afficted, . There is a f.'zm(.uym
eyperiment conducted by Wateon on this cubject. A onc;}'czzr-rs,‘d
jad named Albert plaved with white rabbits, dogs or rats ;cark:.’.‘::y
The hay wes friphtencd by the noite of & hammer ‘séricl:mg an fron
rod just as experiment.  The boy stepped ’oac‘k in aiarfn. When
this process wae repeated over and over again the child h'ccm{c
frightened of the white rahhbit, and «tarted running away fram it. He
war e such affected by this incident that he started running away
from the doz too. The conditioning in understanding the meaning
of the danger is quite obvious.  The child associated the noiwe with
the animals and took the asnimals to be the signs of the danger.
Comparatively more intelligent children did not ascociate the two.
The Len «creeches Ioudiy on perceiving the kite and hen chicks are
seattered, Tn the human beings (oo, a similar phemencn may
be obuorved,  Ttis amply illudrated by the crying of the ¢hild who
has seen his mother erying and «creaming. The children learn to
be {richtened by lightening, rain or storm from their frightened
elders.

The fear <o lsarned grodually takes root in the mind of the
child and beromes difficult to eradicate but sometimes it is the
same eonditioning that is uwed to remnve thewe groundless fears,
Far come nokanwn rezwnn & small boy. Shiboo by name, was
frichtensd of rabhits.  The fear was removed by eonditioning.  The
erporimenter placed @ cared rabbit at a distance vhich did not
dirturt the tranguilty of the boy znd induce him to abundon his
supper, The cipe was pradunlly pushed nearer till the cace vas
very near the boy znd when his pot uted to the spectzcie the cage
v depised with, Then the bry darted playine with the rabhit
even whenthe vas aoteatinm. The hoy thus cewed o asnciate
the rabbit with the intere-ting condition of cating 2nd forpet his

fear. Thin wctivity of fearing dus o oo nciztion §s comparatively
rarre in the vnuny than in the adults becayes they do not associale
any rad every ohinct with fen An adult doss not run anay at
the counl el on crpine nnd nether dozs ke aureciate, e a c};ild.

. RS P to i . .
any raore e any obiiot Bat on

erava up puroom,

wvh Ry

the other hand. un educated 7nd
by wirtee of hic enderdtanding o, dunper in
afest pppraring harmites 10 the uneducated oy the child,  There
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is no organ or gland which may buth fofear, Some parts of
the brain, do, of cotrse, act in a fearful situation but the stimuli
are generally external These stimuli inclode the possibibty of pain,
injury or some other damage

The means of escape to which a person may resort are not
the same.  To take an cxample, some people daydream in order
1o escape from danger, and they do so through the medium of
imagination,  The person afraid of other people in society begins
to love solitude  Some people kecome 1lf when they want ta avoid
some stern duty  This method of escape is employed by soldiers,
because some of them become ill as the danger of proceeding to

« the war makes rtseif manifest,

2 Combat Motive—This motine is universally apphcable.
Its gest stimutlus 15 3 ly it is a normal expe
rience that 1f you approach a cat, she runs away from you, but if all
the avenues of cscape are blocked she will bare her teeth and
perpare to attack 1T you restrain the movements of a child by
holding 1ts hands, Jegs, head, ctc , it will go red in the face, scream-
ing and strugghng. Remove a cluck f{rom the hen, make fun wih
an irritable person or obstruct the culmination of the motive in an
animal and the strugele will start Usually the struggle is a reactson
to the obstruction 1 the fulfilment of the motise.

The amm of combat s to remose or overcome the obstacle.
Anlinternal, physical and emotional confusion persists Gl the
person either gets rid of the obstacle or overcomes it. The pattern
of the struggle or combat does hot conform (o any rules and s
therefore dissymilar n people.  The same rule apphies to the instru-
ments used 1n action  The ammals with long nails find 1n them
admirable instruments or weapons for attack or defence.  Usually,
1t 15 the male who does the fichting  He fights  with members of
other specics and fights with members of lus own group for the
female or for fus own food, The excrctions which are the specra-
Jities of the fenmmine, probably suppress the clement of combat
Some animals and men threaten before they fight,  The monley’s
threat 1s famous.  Some ammals achiese fhis by showing ther
teeth, others by screaming, while still others do it by thumping on
the chest, Age, intellect, socral and cultural factors aiter the
methods of combat A cvihsed man mamfests s combatne
tendencices indwectly, His enemity continues over the years and
he adopted indirect methods in revenge, l?nc form of combat,
which is very popular or common i ewilized socicties, 1s the
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fighting of cases in law-courts, It is difficult to accept combat as
insinct, drive or an internal motive whose sole aim is fiphting. The
tendency of competition may be innate but combat is usually
scen actively when the fulfilment of a motive has been hindered.
Combat is the result of anger but sometimes anger is expressed in
tome crher way,  An cmpleyee, rebuked by his senior cannot talk
hack to him for fear of loosing his jeb, so he gives vent to his anger
on his wife or children.  Our fendency to combat is sometimes
excited by the sight of others fighting.  Playing or watching a game
in progress or Foxing in films arc all outlets for the tension of com-
bat. In the family, the parents restrict many tendencies of the
children thus generating a feeling of ill-will in them, due to which
the children worry the parent wha feel disgussted with their children,
Brothers and sisters compete with cach other for the love of their
parents.  In the same way, the hushand and wife also quarrel on
some point or the other, A harmless outlet for these tensions is
neeessary to preserve the peace of the family.  Play is adequate for
the children. The clder people should be given an opportunity to
have their say because it is belter to pget it off their chests.

Besides in motives mentioned above curiosity, piay, humour
cte., 15 innate behaviour,

Other Innate Motives

3. Curiusity © This is a fundamental motive which has no
particular bodily base.  When a creature is confronted with an un-
familiar ohject, a desire to know or understand is naturally genera-
ted.  In human beings, besides the tendency towards curiosity a
fecling of surprise or curiosity is also observed.  Fverybody has a
desire to know new things and <ce new places. A child, given a
new thing, will turn and twist it 1o gain some knowledge ofit. A
child is always ready to ask questions are endless, You may reprove
hiny beeause you are tired of his questions but he will ncvc;' be ex-
hausted on this account,  If the child's curiosity s not rcprcsscél
he will continmte his search 6l he has ncqtmint;‘d himsell witi‘x‘ hi;
su'rmundingtx. These are the children who become great inventers
ccieatists and explorers if they preserve their cur:osi;y ’
adult age. This is an important motive from the .bi
view. Tt makes the creature become familiar w

tendencices to
logical point of
, ith his environment,
.4' Urae to play 0 As a peneral rule, the urge to play is
-i"nthm almost everybody, 1t is an innate tendency whi ;);. ‘PTC‘
speific centre in the body through it does depend u}por; “(Ch:; ;2:1 ﬂf;
era
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cm'ldilion ?f the body, A tired or covalescent person does not
relish the idea of engaging in a game. The desire to play is felt
only when the person has adequately rested and is healthy. A game
1% played when the person has cnough energy and is not forced to
expend it on some activity related to his hvelhood.  Children e
to play more than the problems of life to struggle with,

The pattern of playing vartes with the cullure or the race
and with the individual in the race. Some of the forms which
playing takes are jumping, chasing, catching, fighting, sexual
behaviour, constraction and turning and twisting objects.  Often,
children are scen copying their elders at play. It is incorrect to
interpret this to mean that games are a means of preparation for
ofder lfe. Games defintely assist the activittes of older hfe by
strentherung the tissues and making them efficient to carry on
some activittes  But st cannot be aceepted  that games aim at the
preparatton for the hfe i future  The fundamental motive is the
need for physical exercise and st may by cxpressed in any form,
betng directed by the environment i its expression,  The tendency
to pan supeniority or the sex drne may by the alternative causes
for the urge to play

5 Mumour or laughter - The tendency to Jaugh is nearly
umversal n people, and itis a specral tendency present in human
beings only  The action of faughing i propfe docs not vary very
much but the mirth rasing situations do vary with the indiwidual
No rule can be laid down to state the weident capable of raising
taughter in & cestaun persen.  Some people are amused 1f they see
some person slippuag on a banana skin or people faflimg 1 a cyeke
accwdent ot horse-carnage overtuning, while other people may see
nothwng funay  these wncidents  Bus Jeaving aside indnidual
perversions, there are some things on which people generally do
taugh. For cxample, we laugh ai another person’s mistakes, or
we are amused on percerving anothes m an embarassing postion.
It ts not uncommon that boys jaugh when the talk of girh who, m
therr turn not harbounng any charitable feelings for the boys, laugh
at the expense of the boys  Grownup boys and young people are
vastly amused by scxual johes  Ib is seen someilmes that people
faugh more at broad an ndecent jokes  Psycho-afialysts gae st as
their considesed opimon that such type of 1alk being prohebuted and
suppressed by soctety a teasion (s created the sfackening of which on
heaung such talk, leads to laughter.  This docs not Jead one to say
that every type of humour s a safety value for the evatuation of
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an Indjan is comparatively less active than a member of the weslern
society, .

3. Aggressiveness—This 15 an cxpression of the mastery motive.
There is a preat diversity in this tendency which is the result of
the different eaisting ideals and rules in a socicty. In India, for
example, the Nagas arc a blood thirsty tribe who arc called Head-
hunters while many other Himalayan tribes are very peaccful.  In
a civilised socicty murder is considered a wrong and no woman
marrics a murder but ameng the Nagas it is that person who does
not cut heads who finds it diflicult to find a bride.  The Arapesh
tribe of New Guinea discourages the aggressive tendencies, while on
the other side, the Mundugumors encourage it from childhood. There-
fore, the aggression tendency, like the mastery tendency, cannot be
accepted to be innate and universal.  They are required tendencics
whose existence depends upon social conditions.

4. Self Submission—Some people have accepted as natural
the tendency of self submission, as opposcd to that of self assertion.
Undoubtedly, the child has many occasions for sclf submission,
being helpless before bis clders,  These childhood impressions are
important and Jasting but it is correct to call the submission
tendency a learned tendency because it is usually learnt in the
fumily or the society, Heing comparatively weaker, women have a
greater tendeney to self” submission but in some South America sca
islunds the women are the Icaders and the men follow them in
political and cconomic matters.  Thus, this tendency depends on
the social pattern. It varies in degree in different persons, and it
may even be completely absent,

5. Gregariousness—This tendency makes a person want to
live in a group with the rest of the tribe. This tendency is
expressed in the form of herd behaviour in animals.  For this
reason, goats and sheep live in flocks, though this tendency is not
present moall animals.  Thus it is neither internal nor universal;
and abso not self generated,  This gregarious tendency s not found
inevery person,  While many people line in group there are some
who detest. This tendency s in reality, learnt, which includes the
mlv;mmy‘c; u!ju society.  The person gets food, drink, accomoda-
tion casily, an a group, and he i enabled to satisfy his many

temdensios.

Ao Imitation—-Though intitation is seen very much in the

humatt Teings it s not compelhing,  Lven if the existence of any
such nstinst is given credenze its field is very limited. It is



143

£audpudy 0w awrlg
15Ty Laaisepy pue asica g
]

E.EEG uonTywy - D .rum N
| ] | ! ! |
— ]
dnowngy Aerg Ausouny 1equo) adeasy
i I ! !
.II//

ampeaxdwa)
33unyp  dagig Jo uvoneinay Sistisoawmo}y

sy
L ! |
anoneysg 1
Jeusarcyy x3§ !
SPIIN lesuan | i
i
\ SPAIN oytaads ssa SP33N AI'poq aytaadg
_— | ———
spcuuy

pasinboy

|
’/_ -

SAu3joLy Jo sad(y

Studies of Action



142 Experimental Psychology

an Indian is comparatively less active than a member of the western
socicty. .

3. Aggressiveness—This is an cxpression of the mastery motive.
There is a great diversity in this tendency which is the result of
the different existing idcals and rules in a society. In India, for
cxample, the Nagas are a blood thirsty tribc who are called Head-
hunters while many other Himalayan tribes are very peaceful. In
a civilised society murder is considered a wrong and no woman
marries a murder but among the Nagas it is that person who docs
not cut heads who finds it difficult to find a bride. The Arapesh
tribe of New Guinea discourages the aggressive tendencices, while on
the other side, the Mundugumors encourage it from childhood. There-
fore, the aggression tendency, like the mastery tendency, cannot be
accepted to be innate and universal. They are required tendencics
whose cxistence depends upon social conditions.

4. Sclf Submission—~Some pcople have accepted as natural
the tendency of sell submission, as opposed to that of self assertion.
Undoubtedly, the child has many occasions for sclf submission,
being helpless before his clders. These childhood impressions are
important and lasting but it is correct to call the submission
tendency a learned tendency because it is wsually learnt in the
family or the socicty., Being comparatively weaker, women have a
greater tendency to sclf submission but in some South America sca
islands the women arc the leaders and the men follow them in
political and cconomic matters. Thus, this tendency depends on
the social pattern. It varies in degree in different persons, and it
may cven be complctely absent.

5. Gregariousness—This tendency makes a person want to
live in a group with the rest of the tribe. This tendency is
expressed in the form of herd behaviour in animals. For this
reason, goats and sheep live in flocks, though this tendency is not
present 1o all animals. Thus it is ncither internal nor universal,
fmd also not sclf generated. This gregarious tendency is not found
mm every person,  While many people line in group there are some
who detest.  This tendency s in reality, learnt, which includes the
a.dvzmtag_cs ofa socicty. The person gets food, drink, -accomoda-
tion ca_sxly, m a group, and he is cnabled to satisfy his many
tendencices.

6. {rnita{ioq—Though imitation is scen very much in the
hum:u.) b'Cmgs‘xl Is not compelling, Even if the cxistence of any
such instinct is given credence its field is very limited. It is
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common knowledge that a child [carns his activitics, habits and
behaviour by imitating others, somctimes imitating grownups
without a knowledge of what hc is doing. The power of imitation
is stronger in humans because they can make more. minute distinc-
tions. It is not necessary that he may observe all the details or
that he may imitate immediately but imitate he does.  Imitation is
very important in human learning.  Some birds give a very good
imitation of voice but others do not have this quality. This ten-
deney varies with the power of imitation in the animals.

7. Sympathy ; This is an cxperience of another person’s
emotional response.  Sceing another person in serious trouble a
sympathetic person expericnces a similar, though less intense, fecling,
Somce people cannot keep back their tears when they sce another
crying. Some people are seen crying for hours upon sceing a tragic
story on the cinema screen.  Take a ook at the ladies coming out
of the picture house after sceing a tragedy and you will see marks
of crying on most faces. But this reaction is not seen in every one.
Somie people laugh, not only at people in pain but even when
they are causing grave pain to others.  The news of the death of
hundreds of pecople in Germany makes you curious but even the
death of a distant relative makes you unhappy. Why is it so ?
Actually, sympathy cannot be said to be innate. A major part of

it is conditioncd respose while the remainder, too, is in some way
a learned motive.
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Q. 44 What Is meant by frustration 7 What are its sources
and forms of reaction ? (Agra 1950)
What is Frustration 7

Conflict with various factors 1n the environment in search of
satisfaction for his desires 1s a normal condition of human Iife.
No man in the world can entrrely fulfil his desires.  Failure in the
satisfaction of some desice 1s normal in esery person's hife, and the
path of satisfaction of most of our motises 3s marred by obstacles
aud troubles  Naturally, our desire or motne remains  upsatpnficd
on this account  Frustration 1s the natural consequence of such
difficulty, It 1sa hind of state of hopelessness and disgust, It
destroys the person’s enthusiasm, his tension in life 1s increasd,
and sometimes he becomes the victim of complete desparr.  Ience,
Ir 1s a mental d which 15 upon our
fulure to satisfy some motsve or the other. Mam features of a
frustrated  state of mnd are—extremity  of tension, sensc of
infertority, lack of peace. and various hinds of mental mechapisms
Various Reaction to Frustration

Reactions to frustration also succeed 10 cluaifating 115 nature.
Muan forms of reactions to it are the loowing *—

! Creation of orincrease i emotional tension—A child 1s
naturally and very strongly motivated and inchned to go out of the
house nnd to play with olhcr chﬂdrcn of hisown age. Ifhe g5

Frustration and Conflict

e e g ARk o maa o das

this cxpression can take the normal form or mstead 1t can bz
manfcsted through different hinds of mental mechamsms.

2 fncrease i efforc—A healthy person’s reaction to frustra-
tion is in the form of increased efforts towards overcommy the
obstacle causing the frustraton  For cvample,f astudent fuls
to sccure good marks at one of the termmal examunattons, then,
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instead of bring completely discouraged and deprived of the will
to try, he redoubles his cfforts so that success in futurc may be
mide possible, and often this does come to pass. Actually, when
frustration falls to a person's ot in fife, then he should think upon
the causes of that frustration, since it is not essential that the
frustration is incvitably the outcone of a low degrec of cnterprise
in the individual., Itis possible that the work he is trying to
pzrform is outside his capability, as not many students succeed in
studying a subject that intcrests them not. Butif the failure to
attain i goal is the result of our lack of cffort or enterprise, then
the best one can do is to step up the effort, in complete disregard
of the frustration suffered.

3. Different approach-—Another causc why frustration dogs
our footsteps in fifc is often the choice of a wrong method of
approach, For cxample, muany of the students arc not aware of
of the method of study that should be adopted for scoring well
in an cxamination, as a result of which they fail to do it, despite
their  best, concentrated effort. I frustration is the outcome
of such faulty orientation, then success can be had for the asking
in the futurc by changing onc’s mecthod of approach, and
quite a number of people intuttively realize this fact, When a4
sensible man fals to attain his objective through onc approach,
he immedately trics another, and in this manner sticks to trial and
error till he discovers the one correct method of action.

4. Change of objective- On the other hand, when some people
fail to obtam their object, they avoid frustration in this line by
changing their very goal. And the goal can be changed in the
following ways :  first, by reducing the objective and aiming at a
lower level, and second by eatirely adopting a different goal.  For
example, every student who chooses to study has not the capacity
or ability to stand first 1n an examination; hence if alf of them have
this objeet then frustration is only going to be naturally theirs.
When this does happen, some students choose to aim at the second
division while certain others aim still Jower and choose only to suc-
ceed at the examination without talking in terms of merit,  Frust-
ration 15 thereby avoided.  Other students may cven lose their

tnterest in academie pursuit and turn to trade and commerce, where
suecess may or may not meet them,

.5. Feeling of Inferiority AW the reactions to frustration
mentioned so fur are simple and straight forward, and can be scen
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x'r.l a large majority of tndividuals but there are certain other reac-
tions that are more indicative of abnormal behaviour Tor cxample,
when frustration meets certain people they not only refuse to change
their method but also ther amm, in other words, they do not
accommodate themselves, and, instead, get into the habit of regar-
ding themselves as very weak and helpless, hapless and unfosty-
nate. A tensc mental state of this kind is called the feehng of
infetiority. A person full of the inferiority feehing looks only to
his own shortcomnngs and is always afraid of mting critraism
from and disregard of others  Mental characteristics such as suspi-
cton. palousy, cnticism of others, anxicty, introsert tendencies,
fear of high i ity towards criticism,
very profound reactions to failure, ctc, are to be seen 1 lus hfe
This sensc of anferionty 1s not caused by actual deficiency of
nterests and abihtres n the mdividual. It has snstead been
seent that many unutelligent stedents do not alfow this sense of
nfersority to step near them, and despite repeated Latlures continue
to make gorgeous plans of the future, winle on the other hand
many very acutely intelipent students develop a sense of infersority
even on the shghtest fasJure  Thus, the sense of inferiopty 15 a
conconutant not of capacity but of character. Very highly ambi.
tious people have very many frustrations, and thus therr sense of
nferrority once 1t 1y developed s abo strong  For example, whena
student hopes to get a first division and gets a sccond instead, he ts
beset by the feeling of inferionty, whereas other students foel
very puffed up merely because they have succeeded m passing the
cxamnation.

Consequently, 1t can be reasoned that 1n order to avoid the
sease of rferonty avay from lm the individual should first of
all try to aim at something that s within hrs own capabilitses to
achteve, and secondly he should spare no effort to attam this end
There 15 a proverb ©  Know what you can do and do 1t Ike a
Hercules  Success does not come castly when ane docs not know
what one 1s capable of or one does not pursue an obgctine with alt
the ability at onc’s disposal, after one has become sure that it as
within bus capacety. It 1s this simple formuta of success that led
some common men to the most coveted and cevered positions n the
world  Ram Aurq, a fantous wrestler, was a lean and thin person
w his youth, and it was through nig1d applxcahon'and conhnued
effart that he beame a great wrestler  Helen Keller was born
blind and deaf but through her ind ble courage and 3
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rable will she became a wonderful writer and a fine orator, besides
becoming a symbol of these qualities for all the world to look up to
and emulate. It is cvident from these examples that the sensc or
fecling of inferiority is not bad in itscif since it can conceivably spur
the individual to great and immense cffort which may bring him
great success  But if this healthy reaction towards the inferiority
fecling does not take place, then it develops into a very harmful
mental complex as a result of which the individual becomes abnor-
mal and a mentally discased person.

6. Aggressive behaviour—Often, the reaction to frustration
takes the form of aggressive behaviour. It is proverbially said that
the bad worker blames his tools since he wants to transfer the
biame for his failure to the tools. Tt is observed commonly that
when people arc scolded in office for their incflicient work, they
work off their steam and chagrin by being angry with the children
at home. When in an aggressive mood, sparked off by frustration,
an individual can, directly or indirectly, launch an attack on
others, but in quite a large majority of people this wrath turns in
upon themselves rather than on other people or objects., They
takie to heating therr heads with their hands or banging it into the
nearest handy wall, while the more disturbed go to the extreme of
commilting swiaide. It is because of this close intimacy between
frustration and aggressive behaviour which has been obscrved that
some psychologists have cited frustration as an important cause of
war, and they have further suggested that if wars are to be climina-
ted from human society, then such conditions be created in which
frustrations of cvery field of hfe be at their minimum possible. The
most dangerous forms of aggressive behaviour are the conscquences
of sex frustration.  Such a fact 1s borne out if we study the life
histories of notorious master criminals.

' 7. ..\h'n!.al mechanisms--Sometime the reaction to frustra-
tion 15 cvident in the form of mental mechantsms, the main ones
beimng fa.ntnsy, cgrnpcnsution, identification, projection, sublimation
and rationabsation  The following are their examples 1—

(i) Fantasy—Any motive of a person that s frustrated in the
actual world is satisfied in an imagin

actual wor ary world through the medium
(ii} Compensation—When  people are frustrated
desires in one direction, they compensate for it by
to a preemuinent degree n other directions,
example, becomes very learned and scholarly,

in  their
attaining suceess
An ugly girl, for
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(1il)  Identification~Many people who find no success in
their Itves at all, find satisfaction and pleasure in identifying them-
sehes with different great people and with their childeen whose
success brings them the sense of having themselves succeeded,

(iv)  Profection—~When frustrated, some people  avoid s
consequences by projecting their own shotfcomings upon others,
and by holding them responsible for their falure. Aany stucents
console themschves, for failing at examijnations by blaming their
teachers and the educational system in general,

() Rationali; -Again, the quences of frust
are by-passed by certain other individuals who, nstead of probing
the cause of therr fasfure, choose to put forward convincing reasons
and arguments for their failure to succeed.

(vi}  Sublimation—When frustration comes to the Iife of cer-
tam other individuals they choose to turn into direchons sccepted
and credited by socicty, and thus find satisfaction for their motives,
For cxample, the of sexual fr can be avoided
by turning to the study of various finc arts,

Sources or Causes of Frustration :

Having ganed a fur workmg knowfedge of the nature and
consequences of frustration, 1t s now posstbke to pursuc analysing
1ts sources or causes  The matn causes or sousces are the following ¢

1. Obyjective beyond onc’s power~As has been pomted out,
for achreving success it 15 essential that the mdividual’s objectne
should be within hts power and capacity. Many people pose be-
fore themsclves obpectives that have no regard of therr actual
capabihity and arc outside their reach  As a consequence their
Uife becomes a tale of frustratton and woe, and they always appzar
disconsolate, anuous, rritable and disturbed  Here 1t 1s pecessary
to understand that according to psycholagy every indnidual can
not be made into anything  Hence, an sndvidual should take care
to select an objectine and mim that 15 within his paner, and hawung
done so. should exert himself to the sery utmost

2. Lack of requinite effors—But when frustration mects some
effort of ours 1t should not be taken for granted that 1t s outsde
our power, since the falure may be duc to lack of necesaary effort,
or duc to a wrong approach and defectne methodology.  These
diflicultres can be overcome with case

3. Campenion—TFrustration would have been an unknown
n n human hfe if every pleasure and all the pood

phenomeno:
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things of lifc had been freely available, as arc water and air, But
this is not the condition with regard to most physical perquisites,
There are very many things and qualities such as wealth, money,
jand, property, beauty, attractive personality, great character, fame
ctc., in which there is not cnough of it to go round, as the saying
is. The desirc to possess them is present in cvery individual, and
a degree of cut-throat competition cxists betwceen all people for
them. Frustration and failurc comes to many in this unequa]
struggle, and bliss only to a very few.

4. Social and cultural obstacles——Another very fundamental
causc of frustration consists in the taboos inflicted upon the
manifestation of our motives by socicty and culture. In his book
Civilization and its Discontents, Freud, the famous psychoanalyst,
has shown how man has had to pay the price of civilization in
terms of frustration and mental agony. And among the various
social and cultural taboos the most effective and the most power-
ful is the anc concerned with sex instinct and its manifestation,
and Freud has indulged in a detailed consideration of the mental
aberrations and abnormalitics resultant upon such restraint,
Anthropologists have found that fewer frustrations arc to be scen
in the popoulatin of ancient tribal people in which social and
cuftural taboos are fewer than in the allegedly more civilized
societics,

5. Physical causes—Man cexist, in a physical environment
upon the machinations of which he has little control ; hence such
physical Phenomena and cvents as flood, plague, carthquakes

3

excessive rain, drought, etc., are some of the sources of frustration
i man.

(6) Politizal causes—Ivery human individual is part and
parcel of a political organisation, and the manifestation of many
of hss instincts is controlled and limited by the state.  Hence, the
result of this control is evident in the frustration of numc’:rous
motives that would otherwise have been satisfied.

Frustrations arising from the above sources can be simple just
as much as they can be complex.  Simple frustrations are ver
mu.clf a part of every pereon's life, and are often a spur to onc’};
activity since they increase our enthusiasm to achieve some cngi
that i< cluding us, but the arising of complex frustrations .can lead
to 2 person becoming tendencious towards abnormality and mcn;ql
discase,  Such states and calamities can be avoided if we try £0
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keep a sane and healthy outlook on these frustrations, And the
first step towards such a healthy and sane outiook is the clear
realization that frustration 15 a natural and inevitable part of
human Iife, Many thinkers have gone so far as to opine that
frustration is essential «f success s to be aftained and prosperity
achicved.  Secondly, when a frustration thrusts stself on our mind
we should consider it with a cool mind, scarch for its causes, and
make an effort to get rid of them. In this manner we can evade
the worst consequences of frustration.

Q. 45  Write a1 short note on Mental Conflict.

(Gorakhrur 1963}
What Is conflict :

Most of man's activities result form motives. Often, more
than one motives anse in the person simultaneously, which orgi-
nate a doubt 1n his mind and causc tenston.  He finds 1t difficult
to decide on the mode of action, the state being psychologically
designated ‘conflict’

Causcs of conflict

There are two maim causes of conllicts t—

1. Environmental obstructions—Many hinderances in the
cavironment create conflicts inside the person,

2 Personal deficlencies—The deficiences of the character,
nature and personality of the person himsell create conflicts be-
tween the motines, In reality, the existence of conflict in Lfe is
indispensable, without which development is not possible, but
when these confucts assume abormal proportions they become
harmful
Types of Conflict

The major types of conflicts are as follows "—

1 Approach-Approach  conflicts—1In this type, both the
motnes engaged 1n the confleet are such that the indisidual accepts
them both and would Iike to fulfif both, the conflict arsing from
the fact that both cannat be fulfilled at the same time A person,
for exampte. wants hoth a pantaloon and a blanket but has money

ly for one.
muug:,m:({‘aixm:;rc~/1|'nl:l;nc¢- confliets—In this case both the
motnes are of such a nature that the ndividual would avord lhtm.
it he could. Tor example. nmhc,;c‘]docs :;ng:::ﬂ wart to work

‘ recrate betng called a maki g
nor “;“M ;,‘;fﬂ‘;‘lh_ Avordance conflicts—In this type the motises
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which conflict with cach other arc such that onc of them the indi-
vidual wants to fulfil while the other he wants to avoid. For
cxample, a player would like to participate in a game but would
also like to avoid injury.

4. Double Approach-Avaidance conflicts—In this class of
conflicts although the person has come to a decision in onc direc-
tion he still feels an inclination towards the other allurements,
although he cannot alter his decision,

Excessive conflicts indicate weakness of determination,
Strong will-power is needed to avoid or to be rid of it.

Q. 46. Describe the theories of visual sensation,

Visual Sensation :

Visual sensation is received through the eyes. When a ceriain
object is presented before the eyes, light undulations rise from it and
falt on the eyes. There are some chemical and physical actions along
with the light undulations under which we get the visual sensation of
that particular object.

Aspects of visual sensation:

Three aspeets which can be seen in the whole process are given
below i—

(1) Physical aspeet—According to physical science, cvery
object reflects a special kind of light in a special quantity, The
physical aspect of the sensation is formed by these light undulations
or the visual stimuli,

‘ (2) Physiological aspect—As has been said before, when an
object presents itself before the cyes it brings abouta chemical
change in the eyes which is carricd to a special part of the brain for
information. For an ecxampic of visual sensation, these very
physicat actions, working from the eyes to the brain, from jts physio-
fogicat aspect. The physical aspect can be scen in all the other
sensalions.

(3) Dsychological aspect—Sensation includes not only the
physical changes, but it also produces some mental process.  This
process is the psychological aspect of sensation. In visual s;t;t'sation.
for example, many psychological actions are seen under the mixturc;
and contrast of different colours. ‘
Stimulus of Visunl Sensation

As has been said before, visual sensation is stimulated by the
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light undulations produced by an object. There are two hinds of
sources for the production of this light and they are given below.

m . Inmm{cscent source~The heht produced by switchung on
the electric hght in a dark room is calied the hght from an sncan-
descent source.

. (2) Inminescent source—If there 18 phosphorus tomewhere
in a dark room, the light which is reflected from'sts gleam 1s called
to have an inmnescent source of production,

To define the speed of Light i phystes has p 4
the Jundulatory theory. According toit, the hight from an object,
before it reaches the eyes, becomes refeacted while passing through
cither which produces a kind of svibration i jt. Qa account althis
vibratton, kight 1s not reccived in a straight line. It is received in
the form of undulation or wave There s seen a difference of
length, amphitude and punity in diffcrent hght undufations, The
dilference is given below

(1) Difcrence of length~The length of hght undulations is
measured with the help of a photometer in a mullimicrone unit.
There are 100,000 millimicrones i onc millimeter.

(2) Difference of amplitade—There is a differcnce of amphitude
1n the hight undulations along with a difference of length, although
uniformity of length does not mean vnformity of amplitude.
Dufferent amphitude 1s seen yn different undulations.

(3)  Purity~Whereas somc undulations are pure or similar,
there are other undulations of different length and amphtude and
which, on getting mixed together, are called impure undulations.

The difference of bight undulations, as explaned above, can
also be shown in the form of difference 1n quality, ntensity and
compleuty. Quality 18 connected  with fength, ntensity with
amplitude and complexity with purity
Characterjstics of visual sensations

Some of the objects, which we ordinanly sce, are coloured
and some are colourless. Tor example, radish 1s white but
water it appears colourfess  In psychology, black and white and
all the other colour shades falling between these tao main colours

are counted among the colourless visual sensations I puychology,
while studying s1sual sensations, the cause of difference among them
15 also discorered
Characteristics of Colours.

From a physical stand point, differenciztion 1 colours <an
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be made on the basis of their special features, such as their kind,
brightness and purity. A description of these special features is
given below.

(1) Kinds of Colours—According to physics, the colour
sensation of an object depends on the light reflected from it; and
since the reflected light undulation is of different length under
different stimuli. differcnce in colours is scen through them. How a
particular lenpth of light undulation will convey a particular
colour sensation is shown in the list given below :

Kinds of Colour Length of light undulation,
1. Violet Ahout 390 to 430 millimicrones
2. Bluc About 430 to 525 Do
3. Green About 525 to 590 Do
4, Ycllow About 590 to 650 Do
5. Red About 650 1o 760 Do

Light undulations under 390 millimicrones in length convey no
visual scnsation.  They are called ultra-violet rays. They produce a
kind of chemical action in the eyes. On the other hand, a light undu-
lation of more than 760 millimicrones in length imparts only a
scnsation of heat instead of a light sensation.  This undulation is
catled infra Red Rays.  In this way, the light undulations, having a
fength of 390 te 760 millimicrones, can be seen with the eyes to
possess one cofour or the other.  The sun light contains the light
undulations of all lengths, and, therefore, when they are analysed,
they appear to contain all the colours.

Colours are divided into two classes, primary and sccondary,
according to difference in their kinds; but alf the psychologists do not
have the same opinion about the colours to be included in one class
on the other.  Hering has regarded red, green, yellow, blue, white
and black as main colours.  But most of the psychologists do not
conswder white and black as colours.  On the other hand Helmholtz
has regarded the three colours, red, green and blue as the only main
colours and yellow colour has been regarded by him to be a mixture
of red and green colours.  Hering and Helmholtz have both regar-
ded red, preen and blue colours as the main colours.  On the same
understanding, Ladd-Franklin repards the four colours bluc‘ red
green and yellow as the main colours.  Modern psycholoéists rx;osll):
;zgrcc wit;x t{hc‘opinion of Ladd Franklin. In this way, most of

w psyehologists regard the fo { ]
blue a5 the main colours and t!fc :;stcsg (:rx‘;s::o‘l'w’ o QT‘:’CH by
ours are obtained by
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mixing them.,  The pyramid formed with the help of these fouyr
main colours is ealled the colour pyramid.

On reaching the white point, all the colours fose much of
their bofliance, and on reaching higher up, the colour sensation
comes (o an cnd.  In the same way, the brihance gocs on decreasing
in coming down to the black pomnt and the colour sensation js ended
by going down beyond this pownt. In this way, it is clear that
along with an increase or decrease 1n the brithance of a colour, sts
sensation undergoes a change.  The light undulation on blue colour
is the shortest and 1t 1s the longest on red colour

{2) Brightaess of colours—It is a matter of common cxpen-
ence that brightness differs tn difTerent colours.  For example, blue
colour 1s brighter than violet, ted colour s brighter than blue and
yellow colour 1s brighter than blee onc. In the same way, some
yellow colaurs are brighter than some other ycllow colours This
brightness of colours 1s no proportion 10 therr amphitude, It means
that a colour wili appear more bright with a higher amplitude and
less bright with a lower amplitude.  For a colour, to appear white,
brown ar colourless ke black depeads” on the amplitude of the
light The de of the lght i i getiing
lower and lower, reaches 2 potnt beyond which the stimulus Joscs aits
colour and appears black. By inceeasiog the amphitude of the hght
undulation of any colour, while mantammng the simiarrty of its
length, a stage 1s atlast reached when the particular colour is Jost
and begms to appear brown or black.

(3) Saturation of colonrs ~Some colours are deep while others
acte light. The deeper the colour, the purer itis regarded to be,
On the other hand, the hghter the colour, the morc impure 1t
would be. Impure ar opposite hght undulations give rise to impure
colour stimuli, while saturated or stmidar hght undulations impart
sensation of pure colour  n other words,if an obxct produces
tight undulations of different fength and amphitude, ais colur s
appear to be decp and well saturated

l1ain the laws of colour misfure.
Q 47. State and explain e ona 1980

Colour Mixing—

ft & haown (om many cxpsrments in physics thit colour
sensations are comeyed even by a mixture of hight pndulatons of
different Jengths  For exmples it 1» nol necessary that for a xn::;
tiont of yellow colour, the unduflations from an obxct must
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mixing them. The pyramid formed with the help of these four
main colours is called the colour pyramid,

On reaching the white pomnt, all the colours fose much of
their brlliance, and on reaching higher up, the colour sensation
comes to an end.  In the same way, the brilianee poes on decreasing
10 coming down to the black point and the colour sensation is ended
by going down beyond this point. In this way, it is clear that
along with an increase or decrease in the brilhance of a colour, its
sensation undergoes a change.  The ight undulation on blue colour
i the shortest and it is the longest on red colour

(2) Brightness of colours—It is a matter of common experis
ence that brightness differs in different colours.  For example, blue
colour is brighter than violet, red colour is brighter than blue and
yellow colour 1s brighter than blue one. In the same way, some
yellow colours are brighter than some other yellow colours  Thus
brightness of colours is no proportion to thetr amphtude. It means
that a colour will appear more bright with a higher amplitude and
Iess bright with a lower amplitude. For a colour, to appear white,
brown or colourless like black depends on _the amphtude of the
Iight sensations, The amplitude of the fight sensatton, 0 getting
lowcr and lower, reaches a potnt beyond which the stimulus foses its
colour and appears black, By increastog the amphitude of the hght
undulation of any colour, while mantaining the similarity of its
Iength, a stage js atlast reached when the particular colour is Jost
and begins to appear brown or black.

(3) Sataration of colours—Some colours are decp while others
are hight. The deeper the colour, the purer it is regarded to bc
On the other hand, the lighter the colour, the more mpure it
would be. Impure ar oppostte ight undufations give rise to impure
calour stumuly while saturated or similar Iight undulatrons :mpart
sensation of pure colour, [n other words, if an obgct produces
hght undulations of dilferent length and amplitude, its colur wil
appear to he deep and well saturated.

S| sture

Q. 47. State and explain the laws of colour mi T o 1563)
Colour Mixing—

Itis hnown from many cxperiments i physics that colour
sensations are conveyed even by a mixture of hght uadulations of
different lengths, Tor exmple. 18 is not necessary that for a sensa-
tiont of yeilow colour, the undulations from an object must be 600
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millimicrones. Whatever may be the
length of these undulations, if the
average length of all of them is 600
millimicrones, it will impart a sensa-
tion of yellow colour. It has been
scen from colour mixing that, when
two different colours are mixed, they
impart a sensation of a third colour.
Colour mixing apparatus helps to
find out this fact in a laboratory.
A picture of the same apparatus is
given here. As is seen in the :
picture, plates of more than two Colour Mixing Apparatus
colours arc joined and adjusted to this apparatus. When the
apparatus works, its axis rotates and along with it, the plates of
different colours also rotate.  When the speed at which the axis is
rotating is slow, the colours appear separately; but when this speed
is increased, there is scen a flicker in the colours,. If this speed is
increased still more, a third colour is scen in place of the flicker,
This third colour is the result of a mixture of colours of the different
plates. While the axis is rotating, two colours of the two plates
stimulate the eye-lens at different places and this is the cause of the
sensation of a third colour. This stimulus, working simultancously,
conveys a colour sensation similar to the average of lengths of both
the light undulations.

Laws of colour mixing—

By making experiments with the help of mixing apparatus,
psychologists have found out the various laws which tell us how to
obtain a new colour by mixing certain colours. Here it is necessary
to bear in mind that some colours are complementary and some are
non-complementary. A pair of red and green or of yellow and blue
is an cxample of complementary colours, In each pair, cach colour
is complementary to the other, On the other hand, in both these
pairs, any onc colour is non-complementary to any one colour of
the other pair.  Inthis way, red is non-complementary to blue and
green is non-complementary to yellow or red is non-complementary

to yellow colour. The three established laws about colour mixing
arc given below.

(1) A scnsation of brown colour is obtained by mixing
complementary colours in a particular proportion, the brightness of
which lics in the average brightness of both the colours.
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(2} IMtwo non-complementary colours are mixed ina pacti
cular proportion, 2 middle colour of both of them is seen  The
brightness of this mixed colour is the average brightness of both the
non-complementary colours.

{3) A sensation of brown colour is obtained by mixing all
the complementary colours 1 ¢. by mring red, green, bluc and
yellow 1n a particular proportion

All the threc Iaws, given above, about colour mixing can be
serified with the help of colour mixing apparatus,

Flicker aad fusion of colours—

It has already been said that 1f the plates attacked to the colour
muung apparatus are made to revolve sa 2 low speed, the sensations
from diffcrent colours s separate. This sensation of colours 1s
called the licker of colours  If the rotating speed of the colour
mixing apparatus 1s increased, the flicker gradually ends: and the
separate colours get mived together after losing their separate
custehce resulting m the production of a new colour having a
brightness similar to the aserage brghtness of all the colours thus
mixed  As has been sard before a fuston of complementary colour
gives a scnsation of brown colour, where as a fusion of 2 non-
complementary colours gies a sensation of a colour mn the middie
of lhcm But, when the plates of both the Kinds of colours,

y and y. rotate at a fow speed,
lhtn: 15 a scnsation of flicker By decreasing and increasing the
speed of the colour circle, the pomnt, which indicates the hmit of
colour muxing, 15 found out. If the speed, at which the colour
circle 15 moving, 1s fower than this pont, a flicker is seen, but when
the speed ss higher, the colours get mived

Q.48 bhat §s a contrast® LExplaln the determinants of
achromate and chromate contrast (Poona 1965)
Visual contrast

If you keep looking at a colour for along tme, and Jater
begin to look at some colourless obyet, the colourless object will
appear to have the colour shade of the coloured object  This
psychological process i called visual contrast The man hinds of
visual contrast are given below

(1) Si trast—In 1 contrast, as is
clear from 1ts pame, the ion of contrast 1 } 1o the
stumulus ¢ ., the sttmulus and ths contrast appear at one and the
same time.  There are two forms of this hind of visual contrast,
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(a) Simultancous chromatic contrast—If any two con}plcmcn-
tary colours are placed closc 1o cach other, their brightness increases
all’thc more due to the visual contrast. For cxample, if a woman
is putting on a red blouse with a green sari, the red colour of the
blouse and the green colour of the sari will appear dccpf:r red and
deeper green respectively.  This process is known as srfnultzfncous
chromatic contrast. The reason is that cach colour in its circum-
ference spreads a complementary colour and i this complementary
colour is itsclf present, the brightness of the original colour is all the
more increased.  Only the complementary colours, on coming close
together, affect cach other, is not the fact. Even the non-comple-
mentary colours, when they come close together, affect each other,
and a colour, formed through the mixturc of both these colours, is
scen on their sides,

(b) Simultancous achromatic contrast—If an objcct of black
or brown colour is placed on an opposite back-ground, the bright-
ness of its colour increases because the brightness of the back
ground is added to the brightness of the object. For cxample, if
two equally brown circles are placed separately, onc on the white
and the othier on the black back-ground, the circle placed on the
black back-ground will appear brighter than the circle which is
placed on the white back-ground. .

The psychological fact at the root of visual contrast in colour
sensation is that, if several stimuli join together to affect the cyes,
a sensation of simultancous achromatic contrast is produced through
the inter action of these stimuli,

{2) Successive contrast—Successive contrast, as is clear from
its name, appears one after the other instead of appearing simul-
tancously. The sensation of visual contrast in this is not constant
but rises at time intervals, In explaining suceessive contrast, some
scholars point at the unconscious state and the mental waves. In
this connection, nothing has been said finally.  Successive contrast
is also called nepative.  After image, because the negative after
image in this is received a little after the colour sensation. The
two kinds of successive contrast are given below :

(a) Successive chromatic contrast—It is g matter of common
experience that if an objact is placed before us for sometime and
then removed, its sensation stays for a few moments after it is
remuved.  This sensation which stays even in the absence of the
stitnutus is known as after sensation. It has been seen from experi-
ments that when a coloured object is seen for sometime and, after
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it is removed, the cyes are cast upon some colourless objct, the
colour, which we now sec. is complementary o the cclacr of the
first object. In this way, if the first object js red, green or yellow,
the colour seen after its removal will be blue.  This mental process
1s called successive chromatic contrast.

(b) Successive achromatic contrast—Another kind of succese
sive contrast 1s achromatc conteast.  For example, if the cyes are
cast on the ground after Jooking at a white object, an image of a
brown colour will be scen.  Similarly, if eyes are cast on a brown
back-ground after looking at some black objeet, an 1mage of highly
bright white colour will be seen,

Retinal Colour Zones .

1t has been found out through anous imestiations about
different colour sensations in psychology that every colour has its
own ficld in the cyclens, although these fields may not be separated
from one another completely. These various colour spheres have
wndwidual specialities and are differently tmpressed by the form,
punity and brightness of the stmulus  The anstruments, Anown
as Campmetre and Pepmetre, are used m stedying the coloucr
spheres It has been found out through experiments that all the
cofours of all the parts of the cye lens can not be seen Seasations
of particular colours are receised from particular parts, For
cxample, brown and whrte colour sensation are fesened from the
outer part of the ey¢ lens, blue and yeliow from the middle part and
all the colour sensation’s are recersed from the ceateal parts of the
eye lens  Outer and middle parts do not comey any other cofour
sensations except these definite colours Tt does not mean that, f
a particular colour 1 presented to any such part of the eyelens
which 1s ot sumulated by that particular colour, there shall be
no stmulation of any hind  Mapy smportant facts have been
discovered 1n this connectton by Bard 1n hus studies Tt has been
found out that red colour appears ycllow 1n the middle of eyelens
and brown tn the Outer part. It this colour 15 taken from the
outer part to the centre, 1t gradually appears yellowish, yellow,
otange yellow, yellowish orange, orange red and red in the end,
It 13 clear that a colour tn the ouger part of eyc-lens appears brown
and 1ts saturaton goes on  1HCIEISIg when gt is praduslly talen
towards the centre where 3t ultimately appears in is true colour,
Posltive After Image ‘

Negatne-after-image has alredy  been referred to vhile
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{a) Simultancous chromatic contrast—If any two complemen-
tary colours are placed close to cach other, their brightness increases
all the more duc to the visual contrast.  For example, if a woman
i putting on a red blouse with a green sari, the red colour of the
blouse and the green colour of the sari will appear deeper red and
deeper green respectively.  This process is known as simultancous
chromatic contrast.  The reason is that cach colour in its circum-
ference spreads a complementary colour and il this complementary
colour 15 1tself present, the brightness of the original colour is all the
more increased.  Only the complementary colours, on coming closc
together, affect cach other, is not the fact. Even the non-comple-
mentary colours, when they come close together, affect cach other,
and a colour, formed through the mixture of both these colours, is
seen on their sides.

{h) Simultancous achrematic contrast—I{ an object of black
or brown colour is placed on an opposite back-ground, the bright-
ness of its colour increases because the brightness of the back
ground is added to the brightness of the object. For example, if
two equally brown circles are placed separately, one on the white
and the other on the black back-ground, the circle placed on the
black back-ground will appear brighter than the circle which is
placed on the white back-ground. .

The psychological fact at the root of visual contrast in colour
sensation is that, if several stimuli join together to affect the eyes,
a sensation of simultancous achromatic contrast is produced theough
the inter action of these stimuli,

{2) Successive contrast—Successive contrast, as is clear from
s name, appears onc after the other instead of appearing simul-
tancously. The sensation of visual contrast in this is not constant
but rises at time intervals.  In explaining suceessive contrast, some
scholars point at the unconscious state and the mental waves. In
this connection, nothing has been said finally.  Successive contrast
is also called ncgative.  After image, because the negative after
image in this is received a little after the colour sensation. The
two kinds of successive contrast are given befow :

{a)  Successive chiromatic contrast—It is a matter of common
expericnce that if an objeet is placed before us for sometime and
then removed, its sensation stays for a few moments after it is
removed.  This sensation which stays even in the absence of the
stimutus is known as after sensation, It has been seen from cxperi-
ments that when a coloured object is scen for sometime and, after
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1t is removed, the eyes are cast upon some colourlsss object, the
colour, which we now scc, is complementary to the coluur of the
first obyect.  In this way, if the first object is red, green or yellow,
the calour seen  after 1ts removal will be blue,  Ths mental Process
is called suceessive chromatic contrast.

b) S i h trast—Another kind of sveces-
sive contrast is achromatic contrast Tor example, if the cyes are
cast on the ground after looking at a white object, an image of a
brown cofour will be seen.  Simfarly. if eyes are cast on a brown
back-ground after looking at some black obyet, an image of highly
bright white cofour will be seen,

Retinal Colour Zones :

1t has been found out through sarious imestigations about
diferent colour sensations mn psychology that esery colour has its
own ficld 1n the eyclens, although these ficlds may not be scparated
from one another completely, These various colour spheres have
individual specralitics and are differently impressed by the foras,
purity and brightness of the stimulus  The instruments, known
as Campimetre and Penimetre, are used in studying the colouer
spheres, 1t has been found out through experiments that all the
colouts of all the parts of the cye-lens can not be seen  Sensations
of particular colours are reccived from particular parts, For
cxample, brown and white colour sensation are rezeived from the
outer part of the eye Iens, blue and yellow from the middle part and
all the colour sensation's are recetved from the central parts of the
eye lens.  Quter and nuddle parts do not convey any other colour
sensatious except these definute colours It dots not mean that, if
a particular colour is presented to any such part of the eyelens
which js not stmulated by that particular colour, there shall be
no stimulation of any kind. Many important facts have been
discovered in this connection by Baird in Ius studees. It has been
found out that red colour appears yellow in the muddic of eye-lens
and brown 1n the outer part, If this colour 15 taken [from the
outer part to the centre, 1t gradually appears yellowish, yellow,
otange yellow, yellowssh orange, orange red and red 1n the end,
1t s clear that a colour in the outer part of eye-lens appears brown
and its saturauon goes on increasing when it as gradually taken
towards the centre where ¢ ultimately appears inats true colour
Positive After Image : ¢

Negatne-afterimage has alredy been referred  to while
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describing successive contrast,  Tts opposite image is the positive
after image.  Both the kinds of images are produced afier the
eve-lens is stimulated. I an objgect is attentively seen for some
time and the eyes are closed, some particular image is still l'c!t' with
the closed eyes.  This image can be positive as wcH- as npegalive -to
the object seen. There is a ncgation of colour in the negative
image: where as in the opposite image, the colour and sh‘upc of t?w
remains the sume as of the original object.  But this opposite
imare is momentary and is not possible for all.  After a few
mor;xcn(s, it changes into a negative image.

Q. 49, Write note on visual constancy. Explain fully }he
phenomena of colour constancy. (Foona 1955)
Visual constancy—

Ordinarily il is quite logical that if an object is gradually
taken away from the cye, its size should gradually go on decreasing;:
and its size should, similarly, go on increasing when 1t is taken
nearcr and nearer the eyes.  But it has not been experienced always,
It has been found out through experiments that, since there is no
direct relation between the actual feeling of the object and its
image on the eye-lens, its size remains stationary upto 8 fixed limit,
This fact is true, not only about the size but about the colour,
brightness and the form as well. 1t is called Visual Constancy.
A deseription of its different forms will be worth referring here.

{1) Sire Constancy—As has been said before, a constancy in
the size of an object is scen only upto a fixed limit. An object
appears small when it is taken away from this fixed limit and
appear big when it is taken close to it.  Here a chanpe takes place
in the image of thecye-lens but there is no change in the visual
action.

{2) Colour ar hrightness constancy—Ordinarily, if an object
is placed in the sun and in shade, there should appear a difference
in its brightness in there two conditions.  But it has also been seen
that no change takes place in the colour and  brightness of an object
when it is removed from the sun to a shade.  This fact is known as
colour or brightness constancy.  For example, 1f you see 2 crow in
the sunand sce him again when he has flown to a shade, his
briphtnzes will remain the same 1n both the conditions so fur as the
Visual action goes, although there s a change in its brighthess so
far av its eve fens image is concerned.

{3)  Shape Constancy—Shape constancy means the constancy
of the shape of an objeet like an epp, cirele or a square cte. For
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example, we can sec the tables of different shape, Ithas been scen
through experiments that if a eirucular object 15 taken away from the
eye lens gradually, its shape changes into the shape of anegg, but
the obyect appears to the orcular even though a change takes place
ints eye-lens image. This processis called shape constancy or
shape stability. Thouless, through his sarious experiments, has
proved the stability of size and shape and has also thrown Iight on
psychological causss at the root of this process  Azcording o his
opinion, even when the image of an object on the eye lens is small,
the object docs not appear small when it is seen and it is because of
the presence of the deformed image of that obxct.  While deserib-
ing the stability of colour or brightness, psychologists have main-
tained that the proportion of reflected hight and unreflested hght is
stable n both, Irght and darkness. This proportion is called
Albedo. Because of this albedo, only swan-white ts seen an both, hight
and darkness.  In defining the stability of shape, the psychologists
has taken the help of the corrcct test theory of the third dimension
although 1t has not been able to clear the whole thing.

Q 50  Which of the thearics of colour 1ision explains the

main facts of colour vision satisfactorsly 2 Lxplain how 2
(Ravithanker 1963}

Or
Evxamine eritically the Young-Helmboltz theory of eolour vision.
(Bihar 1

Theories of Colour Visfon

Different psychologist have preseated different theories in ex-
plaming colouts and none of the theores has been able 1o define
colour sensation satnfactonly. The main theores in this connee-
tron are given below

ta) Young-Helmboliz Theory—-Tius theory was presented
by Thomas Young s 1801 and Heclmboltz supported 1t it 1860,
Since then thes theory sn known afler the names of both the
screntists  In the Young-Helmholtz theory, red, green and blee
are the (lrec man colours  According to this  theory, these
three colours are seen, one after the other, 1n the retina through
three hands of canes as red, blue and green cones  Although these
throe kimds of cones are stimulated by a light wave of any length,
bot different hght wares of speafic length base speafic effect on
differeat cones  In this way, the effect of ight waves of 600 mi-
micrones on sed cones, of 500 rullimicrones on green cones and of
400 mallimucrones on blue cones is the greatest A sensation 3ko
is reconed according to that cone which s sumulated by 3 wave
of the specific length 1n the highest degree. For example, whan o
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light wave of 400 millimicrones is produced, it affects the blue
conc in the highest degree and conscquently a sensation of blue
colour is received.  In the same way. for other colour sensations
also, the position, in which a specific cone connected with the speci-
fic colour is affccted in the highest degree, is necessary.  Young-
Helmboltz have explained the colour less and other colour sensa-
tions on the basis of these three cones. For cxample, scnsation
of whitc or brown colour is received in the position when sonie
specific ight wave stimulates the three cones in a similar degree.
In the same way, a scnsation of black colour is  received from the
light wave which does not stimulate any cone.  Scunsations of diffe-
rent colours are received when the cones of these  three colours are
stimulated in different proportions. A colour sensation is received
in the same proportion in which the different cones are stimulated
by a light wave, The colour cone, which is least affected, has no
hand in the colour semsation. According to Young-Helmboltz,
there is no cone in the eve-lens for yellow colour. The sensation
of yellow colour is received when the cones of red and green colour
are stimulated in a similar degree and in a less  degree outside the
blue cone.

Young-Helmboltz have explained  colour  mixture, after-
sensation, colour contrast and colour blindness in  their theory of
colour vision.  For a complete understanding  of this theory, it is
worth while to throw a little light on its explanation about these
variots processes.

1. Colour mixture—Young-Helmboltz have explained colour
mixturc on the basis of brain actions and  therefore it is also called
Central Theory.  According to this theory, the nervous impulses,
originated from different cones, are of one and the same kind. They
differ only when they reach the brain colour mixture is, therefore,
not the result of any action in the eyce-lens. It takes place in the
brain. To prove their theory, Young-Helmboltz have presented
evidences from binocular colour mixture when red and green colours
are presented before an instrument known as  stereoscope, at one
and the same time, a sensation of vellow colour is received,  Simi-
1:11:];.',’ when two complementary colours present  themselves before
this 1mm.xmcm,‘ the sensation of brown colour is received.  This
colour mixture i< done through the central nervous systemn.  The
explanation of yellow and white colour sensations, advanced by
this thmr):, does not appear satifactory through expericnce or any
proeess of argument. . For example, according to the explanation
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of other colours, when yellow and red cone are sttmulated, there
should be a sensation of grecnish red or reddish green, but 1t s not
seen Iike that in actuaf experienee  Thus, when i the theee cones
arc stimulated, there should be a colour sensation of the shades of
all the threc colouts I e.red, green and blue and not of white
colour. But thisis not scen 1 expenience. In this theory, 1t has
been taken for granted that a wave of any fength stimulates every
cone, more or less. If this theory istaken to be correct, there
should arsse sensations of all the colours in all the parts of the cye-
Jens, but, as has been written before, there arise sensations of only
blue and yellow cofours from the middle sphere of the cye-lens  In
this way, ding to the Young-Helmboltz theory, the explana-
tion of the colour spheres of the cye-lens is not approprate.

2. After sensation—In the Young Helmholtz theory, both
the kinds of scnsation, positine and negative, have been taken into
consideratron.  Accordmg to this theory, when a  certain stimulus
affects some specific conc of twa eye-lens too much, its colour sen-
sation stays for some time even after the removal of that stimulus.
This sensation 1s called positiwe after sensaation. There 1s one
defect 1n this defimtion of positise after sensation It has been
forgotten here that positive after sensation 1s the result of a momen-
tary appearance of the stimulus. It has been given i the defint-
tion of the theory of Negative  After sensation that when some cone
Is hept stimulated for sometume by any kind of wase, its strength
s reduced 1n comparison to other cones  resulung nto colour sen-
sation stmular to those of the other cones  For exampk, if red cone
15 not stimulated for a long period of tume by some light wase, 1t
will get tired, whercas green and blue cones will become more
active, and this will result 1n a sensatton of blush green  In brief,
n this theory, the defimnion of negatne after sensation a¢ made
on the basis of tiresomeness  But, 1n practice, 1tis seen that a few
moments after the stmulus presents isclf, nsgatne after sensation
1sscen.  Itas difficolt 1o believe that the cones of the eye fens get
tired n so short @ ime

3. Colour contrast—Young-Helmboltz have regarded the
doubts created with some personal reasons to be the cause of
contemporary oppostion. For evample, blue and yellow colours,
when they are presented scparately, appear to be brighter in compa-
nison o what 1s scen ordwmarily due to past expenence Ia this pro-
cess, the past expenence of the person works uncoasiously  Oac
defect in thus defintion of colour contrast s thatat kas neglected
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the fact that a past feeling does not help in increasing the sharpness
of some present feelings but only creates an obstacle.

A, Colonr Mindness——According to Young-Helmboltz, the
defect of complete colour blindness is scen in a person when all the
these cones in his eves are either absent or have become weak.  If
a cone of some specific colour is weak or absent, a colour blind-
ness for that specific colour s seen in him.  The defect in this
definition of colour blindness is that it does not tell us as to why a
person, who is blind for some sprcific colour, becomes colour
blind for its complementary colour.  According to this theory, the
blinduness for blue colour should be taken to bhe the result of a weak-
ness of the blue colour cone. Then how does it create colour
blindness for the yellow colour 7 It is thus clear that this defini-
tion of colour blindness is not satisfactory.

It isclear from the above explanation of the Young-Helm-
boltz theory about the definitions of various visual processes that
this theoary is not satisfactory.

{h  Hering's Theory—Keeping in mind the defects of the
Young-Helmboltz theory, Hering presented a new theory about
the visual sensations which is known after his name.  According
to Hering, there are six main colours.  They are red, green, yellow,
blue, white and black.  These six colours can be put in pairs of
two cach.  Theee pairs will be red and green, yellow and blue and
white and black. One colour is complementary to the other in
every pair among them.  According to Hering, there are three
kinds of chenucat floids in our cye-fenses, every onc of which is
connected wath the two kinds of colour sensations.  In this way,
three fhuds arefound in the cye-dens connected with the colour
sensations of red and green, vellow and blue and  black and white.
Due to these three fluids, the colour sensations of the three pairs
connected with them are reccived.  In every chemical fluid, sen-
satton of one colour is received as a result of anabolic process and
seasation of the other colour is received as a result of katabolic
provess, l"nr example, among the three pairs mentioned above,
the sepsations of red, yellow and white colours are gradually
received due to the katabolic process and the <ensations of green,
blue ;'.nl.l’ black c'fﬂnurg are due to the anabohe process.  Althougl
::Il-tht Linds of fight waves stmulate all the fluids, yet this Stim”n-
hfmn tukes place n ditferent quantitics through the light waves of
ch!i:crc:}! leneths in dfferent tluds. For example, the hght wave,
whish imprescss the blue and yellow fluids, does not impress the
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white and black fluid to the same extent, Henng has reparded
red and yellow as the hot colours and all the rest as cofd colours,
He considers the sensation of black bolour as the natural Iight of
the eye-fens.  According fo him, there isa fechng of black colour
inthe absence of a stimulus. In Hering's theory, there ate three
kinds of nervous impulses on the hasis of three kinds of chemical
fluds. But other physiologists see no difference in the nervous
impulses produced in the eye-lens

Like Young-Helmholtz, Hering also has explained colour
mixing and colour sphere, afier scnsations, colour contrast and
colour blindness

1. Explanation of colour mixntre—As has aleeady been said,
Henng acknowledges two kinds of actions in every chemical fluid
anabolic and katabolic. Wheneser both these actions take place
together, there is a sensation of brown colour,  This is an example
of the mixture of cow flementary colours In the same way,
Hening has explaned a mexture of mon complementary colours
scparately, According to Hering’s opinion, when two non comple-
mentary colours arc placed together, they produce specific action
in the retated fluids, as a result of which a sensation of the middle
of both the colours 1s recened  For example, if the preen and
blue colours are mived, anabolic action begins 1n both the fluds,
red-green and yellow-blue and sensation of a colour in the middie
of these colours 1s recerved.

2 Evl of after-sensati Like Young
Hering has also explamed both the funds of after-sensations-posi-
tne as well as negative  According to him, when we sce an obpet,
the synthetic action m it becomes weak so that, when we attend to
some brown or white bach-ground after removing our attention
from that object, a positne after-sensation is the resalt. Hering s
explanation of the pasttsve afler-scnsation 18 nol regarded appro-
prate.  While explamning the ncgative afier-sensation, Henng has
satd that the tendency to mantain the equibbsum of the eye-lem
15 the cause of it For example, as has been sard before o feehng
of colour from the red and green flunds 1s due L the katabole
action, Now, if the eyes are removed from the red wolour and are
cast on a brown base, hatabolic action according to the tendency
of mamtaining cquilibrium, 35 stopped und the inahole action
begins, asa result of which, a senwation of wreen colour frem a
brown base is obtained  Most of the pacholozits awept Hering's
cxplanation about the nepative-atter \ensations

Helmhol
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3. Colour contrast—Hering has cxplained colour contrast
on physical grounds, According to his theory, whenever a contrast-
ing action begins in part nears the eye-fens, we get a sensation of
contemporary colour contrast in its consequence. For cxample,
Katabolic action works in a sensation of red colour ; whereas
anabolic action works in a sensation of green colour which is close
to red colour. On account of the presence of these actions, con-
trasting among them, a scnsation of colour contrast is produced.
This explanation of colour contrast docs not appear satisfactory
according to the contrast explained with reference to the Young-
Helmholtz theory given above.

4. Colour zones—According to Hering, sensation of all kinds
of colours and brightness are produced in the cye-lens because it
containg all the three kinds of fluids,  White-black and  yellow-blue
fluids are found in the middle sphere and sensation of blue-yellow
colours is felt.  In the outer sphere of the eye-lens therc is a sensa-
tion of white, black or brown colours alone because it contains
the fluids of these colours only. In Hering's theory, the question
as to how {wo contrasting actions are produced on the stimulations
of only onc fluid has not been explained properly. In the same
way, even ifit is accepted that ina position of stimulation, the
receiving cell is weak, it cannot be accepted that it has an  anabolic
action.

5. Colour blindness—As has been said before, Hering has
regarded the absence of visual fluids, conneeted with specific colours,
as the cause of colour blindness, This supposition docs not cx-
plain the fact why some people arc blind  for white-black., The
theory which has been applied to explains the blindness for other
colours does not explain the blindness for white-black colours.

None the less, Hering's theory about-visual phenomena ordi-
narily appears more satisfactory than the theory of Young-Helm-
holtz and it is a further step towards a proper direction.

te) Ladd Franklin theory—After Hering, Ladd Franklin
theory about visual actions was presented in which a synthesis of
;:,m.hl tlhtc; al;o;}'cllhconc; \‘.‘Ii‘; attempted.  Ladd Franklin has ex-
ained the colour sensations from cvoluti ! view-poi
ding 1o him, receptors of the cyc~lcn;)lrctcl:i':'2<rl) o::;c}‘ .{;O'mt' Accor-
in the begining,  Then they evolved gradually : y white and black
where even the blue and yellow colgu‘l( o ){md reached i, Stagc
the eye-Iens,  Gradually after this cec o o atso be rcc?lx-c(l i

2 Yy & s second stage of cvolution, red

and green receplors were seen in the third stage.  In this way
' *
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theee kinds of {cccpli»c cells are gradually formed in our eyeslens
lhmugl! evolution. Ladd Frankhn took the help ofevalutionary
theory in cfp]aining ifferent colour zones of the eye-lens, According
to his opinion, the outer zon¢ of the eyc-lens deseloped in the first
stage of evolution, middle zane in the second and the central zone
in the third stage of cvolution  There 15 no colour sensation in the
first zone, n the second there isa sensation of blue and yellow
colours and 1n the third zonc there is a sensation of all the colours.
Even i the exp ion of colour ions, Ladd Frankhin has
maintamed the evolutionary view point, According to his opinion,
there-are four main colours-red and green, yellow and blue, and
there are four kinds of chemrcal flurds simefar o these four colours.
When an object of specific colour js preseated before the eye Jens
a reaction in the chemical fluid connected with that colour takes
place and consequently the specific colour is formed, Then pra-
dually all the different colours get mreed and take the shape of a
new colour.  Tor example, there is a sensation of yelow eolour in
the presence of red and green flurds, Yellow and blue both together
mahe the brown colour. In the ahsence of hight simulus there js
a sensation of black colour. fa this way, Ladd Franklin instead
of regarding colour misture and colour contrast as central, repards
them as related to the eye-lens  According to this opinion, when
a person 15 o the first stage of colour semsation, he cannol tel)
the diTerence (n colours. Tits cxplanation of colour sensation is
not cogrect.  Ladd Franklin's evpl: about aft i
and ergarzation is ongmally simlar to Herng's explanation.  In
explaining colour blindness, Ladd Franklin has sad that the colour
recept ar flud, which 1s not developed completely, produces colour
blindness connected fo it IF noteven a single chemical ehement
is developed tn any person, that person is completely colour bhnd.
A great defect i Franklin’s explanation of colour blindness 1s that
1t ts not proved through evidences .

In all the three theeries grien aboe abont Misyal aetions, only
the fiest t ¢. Young-lelmboltz theory 15, on the whole, more accept-
able, because, 1n comparnson to other theones, very ltle help {mm‘
stple cancepts has been taken it Amendments are cor;ﬂ{:ml)
being made s this and #t will takea tittle more time to become

ly satisfactor:
o Sa st \{'rilc chort wote on Parklaje Phenomena, (Moons 1943}
Putkinje Phenomens
A penson named Purke

e was the festto ducorer that by
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going from light to darkness and from darkness to light there is a
change not only in the cones and rod vision the cyes but even
the s:’:ns:ltion of the brightness of colours undergoes a chanpe and
becomes just the opposite.  In this way, green colour appears. the
brichtest in pitch-dark and yellow colour appears the Jeast bright.
Ontthc contrary, yellow colours appcars the brightest in a dazzling
light and the green appears the least bright. Since Perkinje was
the first person to  discover this change in the sensation of colour
brightness and in cones and rod vision, it is calied Purkinjc pheno-
mena.

Q. 52.  What are the various theories of audition ?

(KNolhapur 1965)

In explaining the actions connected with audition, different
psychologists have presented different theorics. Materially, there
are three kinds of these theorics—place theory, frequency theory
and volley theory. All three kinds of theories will be explained
here.

1. Place Theories—Helmhollz. was the first {o present the
place theories about audition. He has explained the actions of
audition on the basis of the construction and work of basilar mem-
brane. Basilar membrance is a membrane which, by separating
tympanic canal from the chochlear canal, forms a boundary between
them. Just as the wires in a piano have different lengths and a
specific tune is heard from cach of them, in the same way the length
of fibres gocs on increasing in the basilar membrane in advancing
from the base towards the apex so much so that the length of apex
fihres is threefold of the base fibres.  On account of this structural
difference, all the fibres of the basilar membrane are not equally
impressed by all kinds of repetitive sound waves - speeific fibres are
impressed by specific repetitive waves and consequently produce a
specific kind of pitch. Because of a similarity in the structure
of piano and the basilar membrane, some scholars alo call the
place theory of auditery sensation as piano  theory, Accordipg to
this theory, the sharpness of & sound depends on the porlioﬁ of
the h:xs‘i_lnr membrane stimelated by it The lareer s the portion of
the hastlar membrane stimulated by 2 sound, the quicker will be

the sound sensation from it.  In the same way, the more a sound

stimulates some speeific portion of the basilar membrane, the more
will be its pitch.

fhe place theory about the auditary sensations has been
proved to b2 true through varions experiments. It is known through
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ccn:n'n‘imeslig:ulnns that the deafness of high pitch is duc to some
defect in the ground sphere of the basilar membrane, and the deaf-
ness of low pilc.h is due to some defect in the apes of the basilar
m'l:mbr:lnc. .Ixs thus clear that different pitches are connceted to
different portions of the bastlar membrane. Jt has been seen, an
the same way, that by stimulating the ear of soms animal by high
repetitive soud waves, the ground sphere of iis basilar membrane
is hurt,

Lven then, it cannot be concluded from the abosve experiments
that there is a complete and definite relation between the repetition
of sound waves and the place of the bamfar membrane, Asa
natter of fact, some motion or the other is scen in all the fibres of
the basilar membrane on presentation of one some wave or the
other. In other words, although all the fibres do not respond fo the
sound waves in onc and the same manner, yet @ repetitine sound
wave, instead of stimulating some specific part of the basilar mem-
brane, spreads all sound. It is clear that a pitch of « specific
repetitive sound depends on those specific fibres which are stimu-
lated by it jn the highest degree even though its influence, instead
of being limuted by them alone, spreads to all the other fibres.
Forbes and Gregg, in 1915, ascertained through their experiments
that the decision about the pitch of some sound wave depends on
those fibres which are impressed by it and send the greatest number
of nervous impulses to the brain. In this way, along with an
increase in the sharpaess of the stimulus, the repetition of reaction
also goes on increasing. It has been found out from some other
etperimental studies that the place theory about the auditory sen-
sations is true fo a great extent, When the outer ear s sumufated
by some sound wave, there 1s an clectnc feaction, This reaction
was diagrammatized with the help of electrode. This diagrm showed
that this clectric reactron was produced by d repent
sound waves in the base sphere and by decreased repelitne wanes
inthe apex [t is thus proved that there is suscly some conrection
betneen the tepetitive sound waves and the different places wn the
basilar membrane,

2. Frequency Theory—Rutherford was the firq 1o presemt
in 1886 the frequency theory about the auditory <ensations butin

1918, Wrightson evplamned it in detarls and presented a1 in g saens
nficway. According to frequency theory. sharpness of the sound
and the pitch were explained 1 a method different from that in the
place theary,  Against the place theory, the advocates of the fre-
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guency theory arc of the opinion that there is no specific relation
hetweon the <harpness of the sound and different places in the
bavifar membrane, nocause every sound wave impresses the whole
basilar membrarnce and not any specific part of it. Whena the basilar
membrane is vibrated by a sound wave, an action in the fibres of
the basilar membrane is produced. This action credtes nervous
impulcc and pitch depends on its frequency.  The more the frequ-
ency of a sound, the mare i3 1ts pitch : and in the same way, the less
the nervous impulse created by a sound, the Iess is its pitch.  There
is a close relation between the frequeacy of nervous impulse and
the number of circles of & sound wave., The greater s the number
of circles of a sound wave, the greater will be the nervous impulsc
produced on the basilar membrane. The less s the number of
circles of a sound wave, the less will be the nervous impulse pro-
duced on the basilar membrans. The greater is the number of
fihres of the bazilar membrane impressed by a sound wave, the
ereater will he sencation of the sharpness of that cound wave In
the same way, if a sound wave stiimulates a small number of fibres,
the sharpness of seasation in that sound wave wilf be very little.
According to frequency theory, the outer part of the car workes
like telephone exchange radio Broad casting Centre. The onter part
of the car cends to the brain, through auditory nerve, 2 nervous
impulsc of the <ame frequency as the number of circles of a wave
which mpresess i Thus,  according to  this theory, auditary
censation depeads on the bram action and not on the place of the
hasilar membrane,

According to frequency theory, every fibre in the basilar
membrans s anpressed by every circle of the sound  wave and sends
the nervous impube to the bram. Now, “iff this ordinary faut,
that voo can hear through our car the sound waves of 20,900 cireles
inone 22cond, s borne i mmd, the number of nervous impulses
romnz {rom the eat to the bram should also  be 20,000 per sccond.,
?1 s e, the refractory peniod must be 05 per wecond ; where as
it hiae bean proved throuh evpeniments that thes period should be

at i

feast TS poromzeoad whioh means that any single fibre of the
fotlar membrane can vond to the hrayn 1009 nerous impulses at
the mostin one ceonnd Ty thus clear that frequency theory i
not proved throurh oo ’ i

S Foltey theurs Waer amd Bray presented the volley theory

2] ¢ Ll o o oty ryil.ery N « . +
after amending the frequensy theory, It hag boen aceepted  in this

theary that the fibres of the baalar membrane do Aot react in pro-
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portion to the number of the sound circles, specially when the free
quency of sound ciscles is foo much increased. The fibres of the
basifar membrane, on beng stmulated by an increased sound
cireles, are impressed by a third or fourth wave and not by tvery
wave. On the other hand, if the feequency of round circles js
decreased, sound impulses in them ate surely produced. When the
sound circles come to a definite number, all the fibres of the hasilar
membrane afe active together at onc and the same time, but the sound
Curcles, increased beyond the Iumit, act on bemng divided 1n groups

For example, all the fibres, after they are impressed by sound
circles of 800 per second, are aclive together at the same bme.
When the number of sound circles is more than this, fibre groups are
active.  This theory has taken the help of the volley frequency in
explaming sound or pitch. According to this theory, auditory actions
depend, not on the frequency of nervous impulses through fibres,
but onthe volley frequency. When a great sound is produced,
there are many spurls n the nervous ampulse in the car, in every
ore of which there (s a sensation of a_sharp sound because of the
existence of an increased nervous impulse.

Allthe above three theorics about auditory sensations have
their own special ymportance  The place theory expliins a sharp
auditory sensation successfully  Volley theary ss the refined form
of frequency theory and explans the auditory sensation of the
sound waves of an increased frequency  Noae of these  theories ¢
fully satisfactory Some  psychologists have therefore presented
some other theories No such theory 1 this direction could yet
be presented as could be regarded fully satsfactory for lach of
sufficaent study and imvestigation w0 this fiel. Among  modern
theortes, psychol ! theory of a psychologist, named Watt, about
the audstory sensations 1s worth menuomng — In this theory, whike
keeping psychologreal pomt sa view, physiological und physical
fucts have not been neglected It 1s needless to sav that in a4 satiy
factory theory about the auditory sensatans,  puychological dspect.
along with physical, and physiologial aspects are ven necessare
to be kept tn oun

Q 53 Definc acsthesiometric index  Deseribe the cvpen
ment performed by you to defermine acsthesiometnie md:\

Acstheslometric Index

Psychologists have made caponiments o byt b '
tance wiich should be there betaan (v p 1y oi 1 "
order that the subget may feel hoth i poats A U 0l
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i« applied for this ftest. The Jeast distance bctv.;ccn two points
of tangenes, as discovered through this instrument, 1S called Acsthe-
siumct}}c ndex. Weber has called it Difference limex. It has bc:.jn
found out through axperiments that this difference is different in
different parts of the threshold body. According to Volkman,
acrthesiometric index depends on the movability of a particular
part of body. 1t was discovered through Weber’s experiments that,
where as there isa perception of two points of tangency on the
tip of the tongue only from 2 distance of one millimeter @ for a
pzreeption of two points on the back, a distance of 40 to 60 milfi-
metres between them is sometimes required.  Goldschider and
Bonfray, thrauch their cxperiments, found individual difference in
aesthesiometric index.  One individual gets a perception of two
points in a short distance on our and the same part of the body;
whereas another individual needs a greater distance for it Even
then, the poycholanists, theough various experiments, have reached
acommon result which clearly shows the aesthesiometric index of
diffcrent purts of the body. It has also been scen that vertical
aesthesiometric adex is different from the horizontal aesthesio-
metric index.  Then again, if' a part of the body is touched at two
points at the same time or is stimulated in turns, acsthesiometric
index is different in both the situations. It is generally greater in
the second condition than in the first condition.  The habits of the
subject abvo affect aesthesiometric index.  Habits help to decrease
itsome what hut this decrease is possible only to some Jimited
extent after which no further decrease is possible, however much
he may habituate. Bosides this. the aesthesiometric index gets
decreased abso an other parts, similar 1o the part of the body,
acsthdometric index of  which gets  decreased by habituation,
Physweal conditions also have their effect on aesthesiometric index.
I oeets incrc:j:cd in conditions of being drunk: or tired. In the same
way. teets increaczd in case of some physical injury, pain, discase
or a low temporature. 1t decreases in hot atmosphere. The follow-

g It wddl imdicate acsthestometric index of different parts of the
bads, ‘

Phy-ioal pant

Tin of the toarue
Tip of the finver
uiter part of the ip

Acsthesiometric index
! millimetre
2 MM,

5 A.M.
R 7 M. M.

Laner part of the Lp

20 M. AL
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Back of the palm 32 MM,
Foot 40 M. M.
Arm and thigh 6% M, M.

Psychologists differ in their opimon about the basis of aesthe-
stometric indes  As has beea sad before, Lotze has preseated the
theory of Local Sign. 1t has been accepted by most of the psycho-
logists but 1t is not fully adequate

Q 54, Write short-note on Phi-Perception tFeora IS65)

You must have seen cinema. Have you attentnely scen a
cinema recl too ?  If so, you must hase seen in it almost 2 similar
prcture being shown regularly in many
photgraphs, with of course a minor
diffcrence i each.  Look at this recl,
given on the nght A woman is shown
danciag tn st There s a shight diffe-
rence 1n her body poses an these
rhotographs  Now, when this same
reel 1s shown swiftly on the screenm,
yousce the woman dancng  Some-
times, when the reel s cut short or s
not fitted on the projector properly,
1t appears on the screen as f there are
scparate photographs n the reel  In
this way, when the film-pictures, fitted
m a particular posttion, are shown
rapdly on the screen, you have an
illusion of different mottons i cinema
This illusion of motion 15 cailed Phi-
Phenomena  On the occasion of Jana-
mashtm, at certain places, a wheels
shown rotating 1n the hand of a huge
image of Lord Krishna Here also there,
is an illusion of motion of tins kind
mit. A great use of this illusion with
the help of electricity 1s made in ad e
vertisements.  To crcate this kind of tusion Tight, form, swiftncss
and temporary gap ctc are sery mportant Dulferent hinds of
motions arc shown through them I the world of cinems, the
method of creating allusion of the kind 1s musch used

e
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before the accused.  Now, this Iist was read before the azeused and
so was asked to speak quickly an associated word for every word
given in the ist, 1t isa matter of common experience kere that
when we are placed in such cil where our ns arise
castly, we, either fiesitate to answer a question or gne a foolsh and
irrelevent answer, Tn the above expeniment, the person accused
also did the samc ; either he reacted through wery long words
against the words related to the crime or atleast bis reaction against
these words was very different from his reaction against other
words  The chicf reason belund this was that the meaning of the
words connected with the crime was different for the accused from
that for an ordnary person.

Jung, Kent, Rosnauf and many other psycholoprsts made
use of thrs expeniment of reaction-time to discover the svarous

mplexes  These complexes are us and abo work 1
one unconscious conditton  The person, m whom complex arise
aganst some obgct or person, gines expression to extra-ordinary
reaction, when the name of that object or person is spoken before
the person having complexes, and in this way complexes are
recognized
Kinds of Reaction-Tinre

In the study of reaction time, vanwus psycholozst have
thrown fight on 1s kinds, There are two hinds of reactions ina
matenial form simple and compley, wiich are explaned below.

1. Simple reacrion-time—Among the simple experiments of
reaction ime, the subject has to react upon a sign made by the
expenmenter by pressing a telegraph hey [t has been scen in these
experments that the specd of reaction, m différent” pérsons aid In
connectton with different sense organs of one and the same person,
is Qifferent, How much timc 4 reastion upon stimulus of aspe-
aific bind takes 15 shown in the bst gren below -~

Kind of stimulus Reaction time (1 seconds)
1. Visual U1 o L 228
2 Auditory 012010 0 145
3. Tactual 015100190
4. Qifactory 0200 10 2 8K
5 Gustatory 0305101 000
6. Pan 0400 to ) (U
7. Cold vl
8. Warm ono

1t can be known from the above Int that the e of reastion

-
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to the <timuli of pain is the longest, because the distance between
the stimulus and a fecling of pain is great enough. In the same
way, in different parts of the tongue, a difference is  scen in the time
of reaction to different kinds of tastes. It has been found out
through cxperiments that the time of reaction to a taste stimulus
in case of something bitter is the longest, while in casc of some-
thing salty is the shortest.  In the same way, a difference in the

reaction tune is seen in the different parts of the body as well as in
tbc different parts of the skin of the same part of the body. It has
been found out through experiments that the reaction of tactual
stimulus in one hand is very quick in comparison to the circums-
tances in which tactual stimulus is piven to the other hand.  In the
came way, reaction time of the tactual stimulus is greater in the
forchead than in the hand.  Even in visual sensations. a difference
in reaction time is seen according to the effect of the light waves
on different parts of the eye. Tt has been found out through experi-
ment that the preater is the distance of a certain part  of the eye
from the central point of the eye lens, the greater will be the time
of {ts reaction to light.  In comparison to monocular stimulus, the
reaction time in reaction 1o the binocular stimulus is less,  In_many
cxperimments, asien is given for preparation before reaction. By
increasing the interval between this sign for preparation and a sign
of reaction, a chanpe in reaction time is scen.  If that interval is
very short, the reaction time is longer s and if the intervalis enough
for the preparation, the reaction time is shorter.  In the same way,
il the interval is Jasting, the subject receives a lasting  attitude to it
and the reaction time is consequently short. But if a change
continues coming 1 the interval, the reaction time also goes on
lﬂ&.t(‘ ’SINQ‘

e has been seen in reaction-time experiment that the contri-
bution ufj distraction in reaction time is also important. This
contribution i1s against an ordinary hope. which means that as a
result of distraction, the reaction time decreasss in place of increa-
sing, because, on presentition of an obstacle, the subject makes a
great altempt to overcome e

e opla \s}mpan }ni*m:{atoctj: m:';rc oli imz :)(?L\norbun soen that the
e *t'an u'u. e LA TS ».h%(\‘uh, b\ nc '()f ;;\":nd ’no,sc, ic,r
way, alone winh un insrease tyq the force qu the :“ o the same
2 reastion tme has beea ccen. It has alo bee ‘;.xm\!hl - 3 decrease

’ o a en found out through
4 :‘ :’!.;; n:L.;‘&.Um;l{ él:l}cgﬁ:: ff)mf‘ wrson is dee-
shmuius, 1tean generally be hoped that

reacnd ahaut comz wps

»andte
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quick reactions will follow 1t even about the stimuh of other organs,

Ludvig Lange has classified stmple _reaction time into-the follawing

three parts on the Fround of the direction of subject's attention.
. Sensory Reaction Time, T T

2. Muscular or Motor Reaction Time.

3. Natural Reaction Time.

Many mportant things have been discorered about these
three kinds of reaction times through various experiments. It has
been seen that the functional reaction ime is decreased as compared
to sensational reaction time Sensational reaction 15 complete, where-
as a nervous reaction is incomplete Besides Lange, Titchener also
has made experiments about reaction times of different hinds,
Beswdes Titchener, Cattell, Baldvin and Angell also have made ex-
pentments an this connection

2. Complex Reaction ume—Complex reaction time has been
dnided inta two groups as explaned below—

(@) Choice Reaction Tume—Donders has called it B reaction
time  Inthe study of choice reaction time, two or more simeh
are presented before the subject and an instruction, to react to
those sumult in different ways, 15 given,  For example, red and
blue shy was shown to a subject and he was instructed  to make the
reaction of the red with a finger of hus right hand  and of the blue
with a finger of hus left hand  The importance of chore in these
experiments of choice seaction time has been very greal.

(0) Discrimmation Reaction Time—In a test of discnimina-
tion reaction time, the subject has to react to any one of the many
prescnted stymuh. For cxample, he s asked fo react to any one
hind of fight from among the many hinds of hght stimul presented
before lam  In thus, the subpect has to discnmenate. Tt has been
scen through experiments that the discrimimation reaction fime ts
fess than the chotce reaction trme A reduction, 1 both the hinds
of complex reactiont times through habituaton, has been scea.
Markel has made many arportant experiments i this direchon.
It has been found out from the expeniments made by Henmon and
Lemmon that the reaction time changes with the equality of stimoh.
Dondres has called the discimmation reaction time by the name of
C Reacnion Time
Factors Affceting Resction Time

The factors which affect reaction tme are made dutinct from
the above explanation of its dufferent hinds  The man factors of
this kind 2re given below~
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1. Characteristirs of Stimulus—As has been said  before,
sharpness, shape and eatention of the stimulus have an important
cMect on the reaction time. It has been found  out from Berger's
evperiments that when the sharpness of a stimulus is reduced, the
reaction time is greater than the reaction time when  the sharpness
is ordinary. Froberg has also approved it from his experiments,
although, no proportionate relation between the sharpness of the
«imulus and a reduction in the reaction time was marked.  As has
been said before, a difference among the reaction times of the
stimuli of different sense orpans is seen.

2. Group of Stimuli—It has been found out from the ex-
periments made by Poffen Berger and other psychologists  that the
reaction time to a group of different stimuli is less than the reaction
time teo any onc stimulus,

3. Fore Period—YFore period means the time  between a sign
of attention and the stimulus,  As has been said before, fore period
has an important cffect on reaction time,  If the fore period is long,
the reaction time is also fong s and if the fore period  is short, the
reaction time is also short.  But if the fore period is shorter than
cven one second, the reaction time increases.  According to Cattell,
an interval of one second 15 enough for reaction time.  Others have
maintained that this time should be from two to four seconds. Then
apain, as has been proved from experiments made in Yale univer-
sity, 1f the mode of reaction differs, it will also bring about some
change in the reaction time,

4. [ecentive—1¢ has been found out through experiments that
there iy an important effect of praise and other incentives or of
their absence on the reaction time. The reaction time of the subject,
on his being cncouraged, decreases ; where as the important reac-
tinn time of the subject increases if he is punished.

5. Conditions of Subject—Besides the above factors, many
other vonditions relating to the subjeet also throw light on his reac-
tion time. Some of the main conditions are piven below.,

{u)’ Ape—Reaction time of the children and old people is
lonper thn that aof adults, because in the former, their power of
controlline attention and their readiness for reaction is fess,

B Phycical Conditions—The  physical conditions  of the
sabt z:u-:h as temprrature, tresomencss, use of intoxicants ele.
have an impertant ¢lfect on s reaction ume. The effeet of badily
(cm;‘tr;turc oaery httlz and & moderate pee of intoxicants h:w‘c
pos poeiad

cffest but ther eoe m excess has a clear effect Reaction
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time gets increased by dnnking whereas it pets decreased by taking
coffce or tea. Some mcntal abnarmalties increase and others
decrease the reaction time.  Tiresomeness increases the reaction
time.

(e)  Practice—Reaction time in an expert subject 1s las than
that tnanew subject  On the basis of experiments, Cattell con-
cluded that the effect of practice on reaction tme 1t hmited only to
some experiments It has been found out from the experiments of
Cassel, Delanwak and Buddro that a dinersion of attention increascs
the reaction tGime but the reaction time decreases by heeping
attentise. T

" (d) Attstnde—As has already been said, a favourable attituds
reduces the reaction time, and an unfavourable attitude increases it,

{c) ~Mcntal Set—1 the mental set1s favourable, the reaction
time-Ts fess ; but if the mental sct is advenc, the reaction time s
more. -

(S} (A m—/\s has been said before, attention and
diersion of attention, both affect the reaction time. Whea the
subjoct 1s atteatise, his reaction_time is_less, but _when he is in-
attentive the reaction time 1s sometimes more and sometimes less.
Measurement of Reaction Time ™

Kymograph Drum ss used for measuring reaction time. Hip-
cronoscope has already been alluded to. Besides these, Bernier-
cronoscope s also a good nstrument fogr_measunng_peactic %
It twoperd i the | ion of the stimulus, the
bigger pendulum begtns to swing and the smaller pendulum swings on

reaction  The number of swings, which_bring _both the pendulums
Parallel to each other, 1s multplied by 002 and the reaction i
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FFeeling and IFmotion

Q <6. I)cs‘cnhc the mturc of emaotion and comldcr how far
it can be identificd with visceral sensation. Poana 1961)

Ans. The word ‘Emotion’ is a derivative of the Lutin word
‘Emovere” which means ‘to shudder’.  Thus cmotion is that state
of the individual which deprives him of his  cquilibrium.  In fear
his teeth are clenched together, his body shudders and signs of
petspiration can be sean upon his forchead.  Emotions shake a man
violently.  Even when the object of his anger is no  lenger present,
the person's aems twitch uncontrolably  Emotions stimulate the
enerrics of the vreature and assist him in dealing with  emergencies.
In an cmational condition he performs actions  which is incapable
of performing in a normal state.  But sometimes, through compara-
tively infrequently, a person is absolutely stupefied and  fails to
perform cven the ordinary activities.  These mutually  contradic-
tory results bear testimony  to the fact that it i difficuft to define
cmoetion,  Though pawyehologists have not  ditfferentinted between
motive amd emotion, everyday experience shows that there is some
difference,  Similarly, some psychologists do not find any difference
in physical activities and emotion.  But experiments reveal this
difference which is by no means negligible.,

P. T, Young has defined emotion thus © “Emotion is acute
disturbance of the individual as a whole, psychological in origin,
involviny beluviour, consclous experience and visceral functionmg.”
In Woodworth’s opinion an emotion is o disturbed  state of the
baoily,

It iy a divturbed plhandular and muscular activty. Woodworth
rivhtly says that “cach emotion is g fechng, and  cach is at the same

time a motor el fnthis way emotion s that  «ate of the indi-
vidual o whoeh the body is externally as well as internally u

! psct.
This can be clanficd by an e ample of angper,

The emation of anper s the pamnful aspect of the pugnacious
msinel, Anzer in the creatire s aroused by any interference in

the eveoution of an instinet venerated actis i1y,

i or by the ylure
stch dctinity, e of

Theredere anger »v directed upon  the nterfering
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object or creature, though not always because  sometimes anper is
directed to oneself.  For evample, when angry, clenching of the
eye brows, vociferating, kicking, attacling, trembling—these and
other physical activities, or rather disturbances ate apparent,  The
Achisalics in an emotional condition of anger are the opposite of
the activitics of a person who s struck into fear. In anger a
person becomes aggressive

Tor the importance of physiological factors see the question
and answer No, 58,

Q 57, Clearly distinguish between Fmotion and Fecling

(Bombay 1959, 1958 ; Gujrar 150y

Any.  Both cmotion and fecling are closely rehated 10 ope
anather, They both depend on the brain stem in the rervous
system. Pleasure, pain, fear, anger, love and gaiety cte., tavohe
feelings as well as i C quently many of the i
are linked with fechings  Techings can be pleasant and can be pain-
ful too.  Similarly, emotions may be caused cither by happincss or
by sorron

In spute of such a close relation between fecling and emotion
they are not identical and thes difference should not be lost sight of,
Teching1s the reaction of pleasure or pam ofignated by the sense
orgns, which results from sensation,  Jor example, the obsena-
tion of a rainbaw n the sky results in a feeling of pleasure.  When
a thorn prcks the foot, a feeling of pan s generated, Thus,
feching 1s sensory and simple, whereas on the other hand, emotions
are mosc comp'ex They can bearound not only hy the eusting
circumstances but abo by a }f of these ¢
Players are exated by the imagnation of decision of the failure in
the game. We are filled with hatred when we are remnded of disgust-

wg Another diller between emotion and feeling
ss that while fecling s aroused by sensory reachions cmotion s acti
sated by thoughts and not hy . follows

thar there 1s a difference between emotion and feeling from  the
mental view pomnt  The difference between therr mental qualities s
he sesult of the contributory circumstances from which they on-
ginate  Emotron 15 evohed at a more complex level ani new
ckements ace imtroduced m it The pleasure which we recene by
listentng ta a good discourse of by reading a good bool 15 not due
10 the words as such but ducto the thoughts cxpressed by these
words. The pleasure which anses out of Intening to an oration by
a famous feader 15 due not (0 the vosce of the leader, but 1ather

X
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to his npinion.  These are examples of emotion,
Another substantial difference between emotion and fecling
i that the farmer is more comprehensive than the Iatter,  Feeling
is 2 part of emotion.  Emotion includes feeling and it is therefore
comething more than a feeling.  This closencss of the relation of
the two often cauees people to forget the difference between them,
In emation some glands invide the body excrete some specific types
of juices.  Hut there is no excretion in the case of fecling. In fecling
there i more neural excitement than in emotion.  Ata certain
stape, even 1 tendency to become active is p"tcuved
Emotion is more vigorous than feeling and it upsets the whole
body. The individual is divested of his stability and his control
over the situation.  Consequently, the necessary reaction is inpeded
in its execttion and behaviour is disteibuted. The derangement is
present in fecling too, but not as much as in emotion.  In reality,
lightly disturbed state indicates feeling and a greater disturbance
points {o emotion.  In an emotional state the behaviour of a person
is more excited, vigorous and disturbed  than in feeling,  Feeling is
never as fulf of excitenient as emotion is.  In the prip of emotion
o man sometimes franseends every type of limit, reason being com-
pletely paraly<ed, Feeling never attains such a frenzied state. Pleasure
is never as effective as anger is. (Also see next question’s answer).
Q. 88, Describe major hodily changes during emotion,
(Delli 1957)
Fmotion results in bodily changes which can be classified as
eaternal badily changes and internal bodily changes,
Caternal Physieal Changes
Generally, cmotion s identified with bodily changes.  An
emotion i puessed on the basis of external physical changes.  If a
TIanls! yr’mfia hes teeth we say that he s anery. When a person
!rc‘n?!n’:\ 6 remarhed that he s nervous. In love our face lights
aip, tn priel our eyes are filled with tears and n SUTPHISe onr eyes
dilste In thes way, a difference n the cxpression  of the eyes,
noer, mouth, forehead ete, v docermble 1n emotion. A person’s
vone I ';zlicrtd _:uzd he ddﬂpl& a fresh posture, These are the
cvternal chitnees in the manfestation of emotion These will now

b deorbod in degaill

b Feeisd Expresdon When under the influence of emotion

the taru <l Foglee
1. ’z erprieon ob thy prrson s the first 1p be altered, [t
"A‘ N e ° )
poentnt tooread the cmution of Iywe or hate from the face. No
araunt of SFart can suove: : diseui L .
I SH tocan sugessfully discuise the facial contortions
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in strong emotion, from an experienced obsenser. In an emo-
nnna! state the muscles of the face expand or contract. In pleasant
emotion, 1t is said, that the face hights up with delight, this highting
up sefers to the muscular expansion,  Stmularfy, 1t is said that the
face hangs down. The reference is to the contraction of the
muscles.  Prevalent saying such as blushing with shame or averting
the eyes, expanston of the eyes in fear, elevation of the eye hrows
inanger arc used to describe the changesin facial expressions in
emotion, Many psychologists have expenimented 1n order to
determine the meaming of a variety of facial expressions, Some
expeniments scem to indrcate that the facial expressions by them-
sehves are i 1o enable a distinction to be made beturen
the emotions, but the [data collected from these studies 15 in-
sullicient.

{1) Itss difficult to pet the normal emation in the artificially
created suuation in the lahoeatory.

{2) In dilferent cultures the mode of expression of the various
emotions 15 not umform,

{3) Even tf the normal emotion is produced in the laboratory
1t 15 pecessary to photograph it at high speeds.

4. In the recognition of expenenceand i
are indispensable,

In reality, st cannot be sard with any degree of certainty
that itis not possibic to recognise emation from the facial ex-
pression, Esen after the cffects and impressions of the culture,
there 15 a degree of simularity in the fucial expression of emotions
of the members of every socicty. It s esy to recognne the confhet-
ing expressions of pleasure and pan in Leonardo da Vinci's shetches
given below,

IR

N

2 Vocal Fypression— motions can be expressed through the
medium of voiee and throvgh this medium smilas emotions can
ako be aroused in others  In expression of emations the voiee 13
influenced 7 ¢, the piich and loudness of the voice changes T}
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voite of an ancry person is hearse and Joud whereas a loving
perzon’s voice is rythmical  and sweet Some of the stronger emo-
tions can be thus distinguished by hearing the voice.  Sometimes
even fanguage can successfully eacite emotions.

3. Pastural Expression—In an  cmotional condition, the
posture i atfected too, These changes are not similar in all societies
aud in ol the members of socicty.  When frightened 2 person is
ceen either runping or standing still.  In love, embracing, kissing,
efe., may be observed but these show substantial changes in different
cocicties due to the effect of culture,  When angry some people
e foul lanpuage, others pace about ina frenzy and still others
attack.  Rubbing hands, clenching fists, standing erect,  sitting with
5 bowed head, hidine, finging the arms about ete.. all indicate
emotion but identification of emotion depends upon the person and
the sociely e which he belones and is possible only after adequate
revearch.

Infernal Physical Changes

Rastde the external chanpes mentioned above, there e some
internal physiolopieal changes too, is an emotional state,  When
surpriccd our breathing almost stops,  Our heart beats faster when
we are anpry. But these internal changes can be known only when
they are measuresd by instruments, Some  major  chanpes are
detailed below

t. Change in beart beat——Generally, the heart beats faster or
stower f the individual i distaebed. This fact js utilised by literary
people, s thcv mention this Huctuation of the heart beat to show
the presaies of emotion, The face s flushed or bload shot in
anger, b«x.xmc the alternate conteaction and expansion  of the blood
weocdy sends an ewess of blood to that part of the body.  This
abnarmal activity 1s the result of the altered heart beat. Ti‘\c blood
prooare of all those swho were present rose when Seott, durine his
erpaaments, avibited some sevually exetiag photographs. )

o flead precaare chances - We saw above how the heart
Beat chanpss and affects the blood pressure , this change, being
erd prominent, voey poticeahle and is generally considered ' to be
s reed andicator of emotivn. It i measured with a Plethysmo-
:»’f*F‘l» Itoean b oned ac g he detector thoueh ity ‘,';!gi;gm. is
DALY : "-',l»svli’ mevpeneneed decenver because nnly such g D‘-‘f‘Sﬂn
o ; " ‘» :\‘v;‘;‘:w‘,.i“::; uprat E..l the prosprct, Cﬂntmdic!ing sl that
itk mrane t’:’: ~;g:"j' L:m i""&i.if"m some experimental results

B wnge el ansvitably Examining some

o it
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soldiers injured in war 1t was noticed that their blood pressure was
not noticeably altered, 1n spte of the emotional expenence of the
war, while the visiting relatines weee more severally affected, o1 was
proved by their blood pressure,

3. Change in the Blood Chemistry—~Tlus is not all, because in
an emotional state some changes in the chemical condition of the
blood also take place. Anotier reaction 1o the emotion is the ex-
cretion of adrenaline from the adrenal glnd, which puts more
sugar i the blood and gives person a resene of energy to rely on
and face the sitwaton The effect of Adrenaline is feltin order
quarters too  There is more sugar in the urine, blood pressure
and heart beat increase and some capillaries 1n the skin start con-
tracting

4. Change in the Rate of Respiration—It is a matter of
comtnon experience that when excited, one's breath comes in short,
quick gasps. When a person 1 feehing sotry or depressed he breaths
slowly. These changes arc measured with a pneumograph. Com-
monly, emotion causes changes in the rate of respiration,

$. Chante in Gahanic Skin Res; A psychogal
is an instrument used for measuring the resistance of the skin to
an electne current A skin dampened by perspiration offers more
resistance tham usual.  Previously, this state was supposed to be
the pecularity of cmotion, but 1t has now been established that
the same state will be the outcome of any physical or mental
excrcise  But stll the response of the skin is present in emotion
and 1s a definition of the emotional state.

6 Mctabolir Changes—Another  important  factor in the
snternal changes s the effect upon the process of digestion.  But
it has not been finally proved whether the change differs
different emotions or not.  Burnswicks  experiments on human
beings showed that in fear, sorrow etc , the processes of digestion
are ntercupted or stopped but i surprese the process was appa-
rently 1 d and hapr felt the & Jiffe

7 Changes in Brain Wares The frequency of brain W s
affected 1n cmotion  This chanpe can be measured by nstruments.

These are major aternal and external changes but they do
not include everyone  There are some otier psjcholog cal changes
which are apparcntin emotion ¢ g, when a person as extremely
frghtened he may ciercte upne <tc This s 8 tendency present
waevery ammal and bird  This comprehensive study of ntcrna)
and evternal peycholugical changes must have made i€ sery clar
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1t In cmotion {here arc ANges, though itisn t POS gsible tO o detet”

ne with accuracy the nection a \m emotion ¥ itha

ptain change :
cmotion will be arificd further from

I
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HC\art 100d Brain
Beat ressu Chemistry Wave
hologis ot agf as to the 1 ort of physio-
Jogical changes 1% 2 Jotiondl tate. The pehaviourists place
much cmphasis on the physio\og.\c.l changes due o cmotion and
do not B yc wh:\tsocvcr o the mental eSpONSEs: On the
ther hand: me ps¥ ologists lay ¢ cqual phasis upon 1\\cmcm.ﬂ
changes- oking rc'xlisticn\\, the physio\og_xc.\ changes cannot
be ,\;S“m erything put then peither can ey be ncukmd
4 consid gnific? Simi\:\rl).th mental aspect of emo
tion €20 cith neg d nor relied upon cxclusively oS
ncccsqary 1S nd v the aspec to mdcrsmnd emotion
ompletely ¢ experntm ts are still being ted in both thes?
aspects: itis ecessary keep 10 view the sychologie changcs
s well 28 tne fu ctions { the different T sof 1 brain while
making 2 con prchcne\\ study © «motions- A fully satisfactory
theot¥ of emotiond can be & slved the futur only W ith a palanced
ciewpaint

.5 Discuss the Jame 1.mge theory . of emotions.

Ans. ! 1884, the famous American pﬁ\dm\n"ut willinm
"Jamess puhhshud l\is heory of cmotions: 1885, @ qua,‘h
pQ\LhOh\“l% { Langc. ! \."yum\gnl pruunt«. { his theot?¥ of emotions.
PDue to ™ \ oints fsmu!"m\ petween the w0 theorits. thi
theory hecame 18 pous a8 the Jnmca-l,angc theory.

The J.\m~'<-l.angc theory is the very :mmhc“s of the pnp\m
peliel about cmotions The theofy qates  that phuys stologic
changes ake phace upon pc:ccning the cucumsmn'xs and the

akes an cmotion felt-

Chawmeed 1T
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Thus according to this theory, emotion is a pattern of organic
changes,  The external stimulus excites one or more SCTSOrY orpans.
The excitement is sensed and conseyed by the sensory nene impultes
ta the cerchral cortex whence there icn knowledge of the spectfic
stimulation. Next, the nervous impulke goes to the muscles
and the viscera which are cxcited. The excitement is then
conseyed tothe brain via the sensory penve smpules.  And from
this results srousal of emotion. James in his book Prycholagy
has presented his theory saying that his theory is that physical
changes immediately succced the perception of the stimulating
¢clements, and emotion is the experience or feeling of these changes
as they take place. General opinion s3ys that when we lose our
wealth, we are grieved and we cry, whea we see a bear, we are
frightened and we run, when we are humiliated, by our rival, we
feel angey and we attack. Ites more logical to say that we fecl
aggneved because we cry, we feel angry because we aftack, we are
foightened  because we tremble  Simifarly, Lange has alo maine
tained that physical actions cause emation e wrdes that the
vaso motor system 1s responsible for our pleasures and discomforts,
1038 and sorrows, in fact, the enfire emotional side of our mental
Ife.

The following are the more important arguments in favour of
the theory @

Arguments for James Lange Theory

1 Perception causes bodily chantes without arousing the
emotion—According to James, f we sce a mobile black amage in
the junple our heart stops beating and we start trembhing before
any clear ea of danger 15 concened  Apparently, i this case the
perception and bodily changes precede the emotion

2 Anemotion cannot be umagined 1 the absence of physical
evpression—According te James if we tmagine an emotion and then
try to remove the signs of its physical expencnices from our conse
oousness we do not find any such thing which may contitute an
emotion  Whatever s left ts only an immutable state of feelinghess
inteliectual perception

To ex[xnence an emolion it 1s necessary to dopt a surtable
bodily posture Witoout at, the emotion cannot be felt.

3. The suppression of physical cxpression gesults in the
suppression of related emotion—I1f the emotion 13 not permittad to
express atself, 1t s destroyed. One tnes 1o amuse a person who
18 crying on account of sorrow because it s gencrally bebieved that
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i he ceaces wesping, his sorrow will be reduced or that he will be
happy §f he lioghs,  In practice at s seen, that thisis exactly what
happans genceally.

4. The artificial creation of physical expression ereates the
related emotion- ~Presenting the examples of actors, James said
that, while actine, they expericnced  the emotions the physieal
evpressings of which they were enacting. When alcohiol and other
stimulating drugs are consumed, the manifestation of the various
phivsicad conditions results m the experiencing of various emotions,

5. Some bodilv abnormalitics  conse emotions—Giving an
example af this, James says that the troubles of the liver cause a
lows of appetite and touchyness while mental discases cause femr
and despair,  In James' opinmon, ohjectless emotions are the result
of badily infirmity.

In this sway, theory does not distinguish between emotion
and physical sensation, Ward says thatawn this theory emotions
dee o group of physical sensations and  these sensations are emo-
tions,  They are not only complementary but imseparable too,

This theory has been bitterly eriticised,  The following are
the main peints of criticism,

Criticism of the James-Lange Theory

L. Emoetional reactions are possible vven in the absence of the
physical eorrclates--Sherrington operated  upon many dops and
severed the connections of the extrennties and the brain by opera-
ting upon the spinatl cord. But this did not affect their emotions
inany way.  Cannon and  his assistants proved a similar thing in
the care of cat. Dr. Duna proved it too, by observing the cinse
of i Yourty-year ol Lady swwho extubited and felt emotion even thoueh
shie could not receive any sensatwns from the symputhetic nct\i;u\
sholem,

20 Contracictory results have been abtained  from actors
Archer found that many actors do not feel any emotion when they
afre HC{IHEY.

3. Viseeral ond internal changes and infirmities do not make
eovitfunr feevitahle-~Cannon and bis followers adminivtered -
tions of the exerction of the Adrenal pland 1o common people and
cawsed many dntermad and vicceral changes. But nobody felt any
cmation dug to thes chanpes, Vernon, Cantril ane .
wchizved «mdar results foom ther cxp:nmcn!;. and Hunt, ako

Lven aloohiolie drinda fiutad to aroyse any cmotion,

¢’ i 2 T PSS I . .
Ao e winence of the oo onany Jid not underminge a person’s
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sexual emotions~Maccurdy wrote that 2 person unaware of his set
organs, still expressed a sexual interest in the hoeputal nurscs.

5. The emotions cannor be differentiared on the b of
phsiological ehanges 1 emation is the rewlt of rhysiolopical
changes then the creation of one emotion by various chanpes or
the presence of the same changes in differcnt cmotions cannot he
explained, though thys is noticed in daily hfe,

6. Objectless emotions are not, in realiny, obfectless-Titchenss
pointed out that thie obgctless emotions are unmotivated remnants
of motivated emotions which result from old emotional tendercies.

7. la different peaple, onc emotion produces saried physical
changes while the same changes may be obsered as a gesult of
different emotions  Therefore, emotion and physical changes can-
not be belreved to be inseparable

& James has not distingufshed between emoation—prodacing
and unproductne physical chanzes—Stout says that undoubtedly,
every bodily chanpe s not cmotion  Hunger snd stomach ache
are ot emotional expericnces

9. I emotions result from a mzre perception of the ohjects,
then wiy Is 1 that sumilar stumulants do not arouse simtlar ecactions ?
Ward says, *“Let us suppose that at fisst James faced with a caged
bear and then with a free bear  In the first case he feeds ot
ground-nuts while 1 the Latter he runs anay from st ™ Obviously,
emotions are arouscd not by objects but by circumstances. Wood.
worth opined that emottons are aroused when some snstinct exated
by the circumstances ts not satsfied  Drever s also of the same
opinion, McDougall, has also stressed the nstinct-originated
¢lement it emotion

The arguments gzamst thi theory of emotions prove ats un-
scientific nature.  Later on James made some amendments i hrs
theory and accepted (that the perceplible obxatss influenced by
the background. He went so far asto asxept the prosenee of a
foching core between perception and the physiofopical changes As
aresult of this change, emotion was no loager considercd to e
the result of perception nor was physical expresson predominant
s emation  Consequently the amended James Lange theory con-
firmed the popultr omnion.  Asa matter of fact  the 1mportance
of thrs theary ta psychologs fies 101ty emphasis upon  physioloprcal
changes in emonon Its elaboraton upon the subxet of enolions
15, howeser, uneatisfactory 5

Q 60 Gire the different theaties of emotion (Keveasal 174y
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Ans  For Jame Lange theory please refer to the answer to
Question 59,

Cannon's Theory

Cannon's theory rerarding cmotions is also Known as the
Emereency Theory or the Hypathalamic theory,  According to this
view, the major pact in emotions reactions is pliyed by the
excretion of the Hypothalamus,  In this view, the cerebral corfex is
the centre of emotional fecling while the internal brain or Dien
Cephalon, which is formed of hypothalamus, and  thalamus, is the
centre of emotional expression,  The nervous fmpulses reach the
thalamus through the sensory nerves,  The thalamus attaches to this
an emotional quality and passes it on to the cercbral cortex so that
the person expericnees 2 specific emotion. While sending it on
to the cerebral cortex, thalamus deflects a part of the nervous
impulse to the viscerat and the skeletal muscles. This results in a
change in them which can be observed.

It is undoubtedly truc that Cannon's theory is more appro-
priatc than the James-Lange theory, It has been proved that the
hypothalumus does have a hand in the control of emotions.  The
acceptance of this theory makes it possible to understund  how the
emotions remain unaffected by the severance of the spinal cord or
by the mild reactions of the viscera. It also explains gthe failure of
adrenaline injections to arouse ¢motion.  But this point of view is
fimited and one sided.  As Lashley has shown by his experiments,
every aspeet of emotion cannot be expluned by this theory. In
reality, the other parts of nervous system have as much a hand in
cmotions as the hypothalamus.  For example, the cerebral cortex
has a greater part in the adjustibility of emotions.

Motivational Theory

In presenting  the motivational theory, Leeper made emotion
completely motivational and proved this faet  through experiments,
According to this theory, cvery emotton has a goal which pilots
and guidcs the emotional action. LL‘L‘D{.’I‘ has pru\'gd that every
bodily change assists in the adjustment of the individual. Rate of
respiration, heart beat, blood pressure,  perspiring and  visceral
functioning alt help the indwvidual to adjust himself (o the contin-
gency, The excrction of the sympathetic nervous system spurs
him te greater effort. Other sympathetic  reactions keep  the
body safe,

_ bwery day expenience makes it quite obvious that emotional
actions have o goal amd that they help in adjustment., For exampl

-
3
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we run awzy fiom a snake because we are frightened and we wish
1o save oursches, Thus the motivatonal theory s true to some
cstent but only in the simple condstion of emotion Il a person
is cvtremely foghtened he stays rooted to the ground and pets
hitten by the snake.  Similarly, in a state of extreme agitation, hile
evtremely scxually excrted situation, the person's sdjustment to the
situation becomes worse instead of petting better.  In reality, the
motnational theory is correct in common emotional states, but it
scems to fose rts value with the increase in intensity due to the fact
that insuch conditions the actions in eniotron are pot directed
towards aday A psychologust E Mira dusy d this theaty
by pointing out stapes of desclopment tn fear.  Mirds stedy mdi-
cates that 10 different stages the inhibihiont 1n emotton increases and
he activitics of the hipher nerve centres are restricted.

Acthation Theory

‘The most modern theory advanced on this subjct @ the
Actnation theory It has accepied all the important aspects of
the abose mentioned theories  In heeping with the Jame Lange
theory, it accepts the importance of physicat chanpes and ex-
presston It agrees with Cannon’s theory on the importance of the
hypothalamus.  Jt avepts the part played by the sympathetic ner-
vous system and the assistance of emotion 1 adjustment which is
in keepung with the motsnvatiomal theory,

The Actnational theory has emphasised the actnaties of the
cortex becanse this theory onginates from a stedy of bram waves
It 1s based on rescarch in the physiological field  Thus theory
propounds that 1n cmotion the whole body and ot any one part
afit takes patt  Consequently it cannot be sud that emotiog 1
based on some specttic part The arranpemcnt of emotional acty
vitics can be aflected only by the adpustment of the actiities of
the satious parts of the brasa  Thus, an understanding of the
internal activities of the brain 1s nevessary  for an undenstanding of
emotion.  Though, the aunation theory of emotions 1s supenor
fo all the preceding ones, it 1s not the  tinal theory  Some mose
cxpenmentation (1 AcCCsAry [0 osay amthing definite about thn
subpect
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Learning

0. 61. Deline Jearning and explain its conditioned response
method,

“Fearning is a function of what is learnced. how it is learned
and who fearns it 7 Llaborate, (e 1955)

The following are somes definitions of learning which should
minde iclent -

1. lewrning is chanec in behodour—In 1. P Guilford™
opinton, “We may define the term sery broadly by saying that
fearning is any change in behuviour, resulting from  behiviour.”
In this definttion o distingtion betwern change in behaviour duc
to matnrity and change in behaviour duz to larsing is not clear
thouph hotle these activities occur <imultancoudy,  In the words of
Woodworth, " Typically at leat learning consisty jn doing somethiny
new, provided this something new is retained by the mdividual and
reappeirs in hiv latter activities.”

2 Leorning iy en orpanbation of beliovionr - According 1o
Garrett, “learning iy that activity by victus of which we organie our
reeponne with rew habits”™  Thus the element of organisation in
frarning povery much important, Guilford too, maintains that
carfiing insolve, organisation of behaviour,  Thuy

in learning to
ride aoych we have to orpanise the activitizs of turning the pedal,
butanting the handle ete, i order to be reasnnably cafe with the
sehiclz. Itis another matter that a person doos not Furn this
orpanitation ot the outeet and that he may ke much lonrer time
1o aen o balunce the hundle than the time he may  take to learn
to turn the pedale But bis learping of the actvaty of cyclinge will be
complite anly when he accompl-dies th, erganisation,

Lo Learnine is the e mfnru ment
Weadvarih maintatned that the taar
to the ;::rm'x s ostore of L‘\‘.,"t:.’r'ﬂ:'.“,
Tarthor, Woondnoorth wivs tha reinfure o

of a new wctiviey ~R.S.
¢ oof gonzw act o oan additing
Clanfying the stastement
ut, ton, i an indipenoihle
ins forming only onogess-
nacuccenful onc To o gunte

callsdl Tesrnine in v fur oaeit
donelops the dndnidust noany vay, pood or bad and mahes his

clemirnt an the oot of foamn e beowase 1t b
fol roapones s and wes e out thy

Worebnarth U An coteats man b
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cnvironment and expeniences different from what it aould othernise
have been,”

The psychologists who stress cxternal behaviour consider
learning to be a change of behaviour while those who lay emphasis
on internal changes are convinced that learning is change inthe
Ppereeption of the individual.  Combining these fwo views, Murphy
writes, “I'rom this point of view it would be legtimate to repard
learning as a modification both of behaviour and of the way of
pereeiving™.  The following defimition of learning given by Hileard
is an essence Of all the foregoing defimtions offered by other
psychologsts, **Learming 13 the process by which an actnity ongr
nates or 1s changed through reacting to an encountered situation,
provided that the characteristics of the change 1n activity cannot be
explatned on the bass of native response tendencics, matunity or
temporary status of the organism.™

LEARNING AND MATURATION

Learntng changes behaviour and so docs maturation.  Thus
some times 1t becomes dufficult to say definitely as to nhich of the
subyct’s activities are the resolt of Jearming and whxh are the
consequences  of maturation  Automahc activity, randorr acts,
reflexes and wnstincts and sudden expressien of emotion can be
accepted as unlearned actions and the result of maturation, but in
most of the activities of human beings 1t 1s difficult to decide whether
these activies result from maturation or karmnp  In fact, these
actnities deselop both due to kearping and maturatien. Tale the
example of kearning 3 language  Itas true, of course, that a chuld s
manufestly sncapable of fearning linguace until} he reaches 8 certain
stage or ape in maturation, but 1t 15 also equally true that ke does
not learn the linguage just because he astans that stage The lan-
guage 1s taught to um

An experniment on co-twins indicates the extent of the changes
10 behaviour caused by maturation and the extent to which changes
may be affected by Jearning.  The purpose of the expenment was
to measure the extent of advantage of learmng in such actnitics as
choabing (he stars Two twms were chosen for the experiment
because due to the similanity 1n heredity, the speed of maturation 1
the same and any changes shich may occur may be atnbuted to
Jearning. One of the tain °S” was not gnen the opportunity of
chimbing stairs for 53 weeks while the other twin 'T" w23 1aught to
climb the stairs from Ber forty sixth week  0a evarunapor -
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twin T failzd to climb at all at the age of a6 weehs and had to be
atded up all the 5 staies.  to the space of four weeks she climbed all
the stairs in 26 seconds.

When *S* was placed on
the stairs at the age of 33
weeks she climbed alt the five
stairs unaided but it took her
some 45 seconds.  After two
weeks of practice 8%, at the
age of 35 weeks, traversed the
distance in 10 scconds.  In
this way, at this age ‘S" was
ahead of ‘T who, at a younger
ape had practised  three times
as much. ‘S was three weeks
older than *1°.  Thus in spite
of all Linds of learning, T

was left behind, due to a lack
of maturity,

This cxperiment proves
that  learning  plave an  jnsige nificant part in reflex and
other  physiological activities  peculiar to ond’s specics.
Those activitics which appear in all human beings at a certain age,
are due to maturity. Thoue activities which do not inevitably appear
in every person are affected by maturation to the extent that they
can be fearnt with case at the ape of maturity.  Some examples of
this type of activitics are swimming, horee riding, climbing trees ete,
The tearnine of these activitics 1~ made more facde by motor,
sencory and neural matoration.

Conditionesd Response Learning ¢

As a peneral rule the higher the spzcies of the animal, the
more exssly conditioning of respunse is achimved.  Thus conditioning
shouhl be the easicat in the case of human beings.  Bat man isa
eomuplex animal and hence the factors which disteact his attention
are larpee in m:mh"r than in the casz of other animals

irspie rf:fzf:f.: isteacting clements in conditioning

However,
of responses it
sone of the most important methods
goeane of chillren,

wsbiinf .
eertaindy rem of fearming.
In chitthnod many of the res

espialiy 'ra }
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ponses of the child are conditroned to particular objects and even
B whcz_z the indwidual becomes an adult, his conditioned response
continues c.g., if @ man behaves weongly with us, we develop a kind
of fear, abhotrence or hatred with every person resembling him..
Modern psychology does not admit the view that all learning
is conditioning, but no hol denjes that conditioned res-
ponse 1s an important method of learning both in the case of
ammals as well as of human beings. A person can find hundreds of
examples of condioning of response in hus datly bfe. In the case
of the tamed ammals the conditionng process is very much used to

teach so many scti . The diti of_response as it is
bhished can alo be ¢ hed  In the h of the

conditioning the shim to be repeated while” inits exlinction”
thé stimuli is not Léﬁcn!td Thus in the cxample ol Paviovs Uog,
if the dog’s response has been conditioned by the ringing of the
bell, it will be de~conditioned 1f food is not served inspite of the
ringing of the bell or food 1s served without ringing of the bell,
Suntlar examples of de-conditioning process can be found in the
case of human beings  Suppose a person s used to pet out for a
walk to a bidge wath a certan fnend, he will alaays semember his
friend when he is absent  The sight of the bridpe will make um
recall his friend, because he always used to come with him to bndge.
Thus the bridge and the presence of his friend have been linked.
Now if the friend 1s absent and returns after a fong time and the
man has to go alone for a walk, he will forget his frrend gradually
and the sight of the bridge will no more awake the memory of lum.
In this example, one finds de condittoning of 3 certamn response to
a particular simulys.  Just asa sesponse can be de-conditioned,
it is aba re d. d d Ji and
re-conditiontng of the respanse are governed by the same funda-
mental principles

Q. 62. Write short notes on—Trial and Error Learning

TRIAL AND ERROR

The method of tnal and error s used n the following -
cumstances -—

(1) This method s used when the learner 1s completely
mativated and can sce the goal clearly. If the cat s not hungry
she will not try to come out of the cage or leave the attempt after
teying it without success fot some time, The cat tries to come out
of the cage simply because she is hungry and knows that there 18
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foord outside the cage.  In the absence of the food outside the cage
the eat will not try to come ont of 1. Thus it is clear that motiva-
tion 2% well as the pressace of the goal s necessary for awakening
the respancs in learning through teial and error.

{2) The method of trial and error s used when perception
alone or fearn=d activitics are not suflicient. I the cat could come
out of the cane by merely moving in some direction, there was hardly
any need of ceveral teials and crrors.,

(3) The method of tnal and creer s used when the learner
fails to find the solution of the problem.  In Thorndike's experiment
the catl weed trind and error method simply because she did not
know hew to come out of the cape.  In the case of human beinps in
stuch wituations, if the suhject kaows the solution of the problem,
there in hardly any question of trinl and crror. [t is only when he
fails to find out the wolution, of the problem’that he proceeds blindly,
trize in various directions, commits errors, climinates them and
finally arrives at the wuccessful responee,

Thus the method of trind and error is wadely used both by
animals as well #s by human beinps.  In the case of human beings
hasvever, this process is somewhat different, because man hus better
povers of pereeption, understanding, inteligence and language cte.
Man uses the method of trinl and error, but he also takes the help
of lanpuage amd other instruments in the process of learning,

Q. 63, Write short note on—learalng through insipht.
(Agra 1963
INSIGHT
In<rht is animportant constituent in the solulion of prob-
Ferie, and 5 Tound in the hirher cliss of animals and human beinps,
1 s the best mcthod amony the methods of learmap.

Acconhing to the pestalt paycholopists, o person can deduce

the soluton by g aehtaf e pereeives the sttuation as a whale, A
German postalig, Kohler, prepured some simple problems  for
ceporiments with dops, hene, nmn’o’cyx, amd chimpanzees, In un
eypreriment, o hungry animal was released from the hogee while some
fond ws placed brhind the fente adjolmas the wall, Both the don
ard the Bon troteed groynd in the vimmnity of the wall but a5 -oen :z"»
11.;‘ found the way ent they pode thelr evist and reached the foadl,
B peterpliog of the c?,:m winthe mramn; of the wall s gnsieht,

B.‘{' e thy una d s b wall o an f“"““[“:fn:’)}i‘ f'lzfﬂf‘.'.'}’.‘, bt Zlﬂt‘(



Learning 197

insight it was no longer an obstaclk but an object necessitating
circumvention, The resuit of insight is the understanding of (ew
relations, the discovery of sew patlerns and the formation of new
orpanisations

The most famous cxperiments conducted by Kohler, 1n
relation to insight were thosc that were carried out on chimpanzecs.
Some bananas were placed outside the cage of a chimp calied
Sultan, who was then given two sticks so constructed that they
could be fitted together. Sultan tried to pull the bananas with the
sticks, an effort which he kept up for an hour, but he got tired of
the attempt and gave it up for playing  While playing he brought
the two ends together and suddenly he got an idea which resulted
in fus fitting the smaller stick 1a the hole of the bigger one. He then
used the 1wo together to draw the banana inward. The two sticks
disintegrated but he fitted them together again, He then pulied in
everything withia reach as if he werce trying out his discovery  The
next day he took far less time to fit the two together. ftisa
peculranty of ansight that once the solution is learnt, it is not for-
gotten though 1ts memory may brcome hazy with the passage of
time.

The above cxperiments make 1t quite obvious that learning
by insight has certata charactersstcs of 1ts own. They are briefly as
follows—

1 Insight is sudden

2. Insight alters perceplion.

3. Old objects appear i new pagterns and orgamsation by
virtue of msight.

4, Insight 1s relatne to the mteliectual level. The higher
species of animals sncluding hyman beings have more nsight than
the members of lower species

5. Inwasight understanding 15 more useful than destenty of
hands

6. In Woodworth's optaton, wsight 1s sometimes hundsight
and at others 1t 1s foresight.  To quote him “Foresight 1s szemg the
way to the goal before taking it or percerving the uselessness of a
certan lead wathout buying 1t and hind-sight 15 obsernving xhnt_a
Jead is good or bad after trying it When the whole situation 1s
clear and above-board, there s a good chance for foresight, but
when of the have to be & d
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by crploration and manipulation, hindsicht 1 the best we can
capect,

7. Previous experience 15 of assistance in  insight, though
the cxcess of previous experience dogs not necessarily  increase
insight because orpanised pereeption tow is an essential factor in
carning.

8. Maturity also cifects insight as evidenced by the smoother
warking of insight in older age than in adolescence,

9. I the picces essential for the solution of the puzrle are
present together when pereeived, insight comes about earlicr,

10, Some psycholapists say that  learning by insight is
associative learning.  Insight appears suddenly after the manipula-
tion of thoughts or objzets for a small though significant length of
time.

11, The insight pained  in particular circumstances is of
assistance in other circmmctances, A serbal formula is penerally
extracted by people learning by fosight a o this formula is capable
of facile application to other circumrtances,

The above mentioned  charactersstics of learning through
insipht apply both to buman and animal learning,  The solitary
difference i the fact that a human being by virtue of his superior
capacities of eapericnaing and undervtanding,  observes relation
between various objects quickly and sces the patterns concealed in
them with alaerity, He i assisted in thes by language, As a matter
of factinsiyht occurs anly when the learner perceives the related
link hidden i the activity, The learming curve is altered suddenly
due to insight. Insivht o impossible in an extremely unfamiliar
problem because familarity i very necessary for insieht A student
of hterature will have no insipht 1o any scientific problem becayse
hedozs not koow even the a be of eience. When the subject of
stdy Becomes a part of hife, insight hecomes easier. History can be
made alae by eubittons, Geography by travething, and Arithmetic
By shep awcounts. Familianty v abo important besides

. the
theoretical stdy,

Oxe swmp!s of human fearmng by indpht will suflice. A
condent of Acithmetr? tues hand (o <ol o ciflicult probl:m of
Arithmetios He trics seany methads bt tuh to secure & wolution
pves teorlien. After cometime
the «oiution suppels bl and
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he 'nolcs it down in his note-book. When he is confronted with
similar problems in the future, ke will have no difficulty in solving
them,

The insight methed i superior to mmitation or conditioned
response because both the Iatter methods take more time.

Trial and error emphasizes the acquisition of motor skl but
tn insight mental cffort is stressed upon.

While 1nsight depends upon perception, trial and error
depends upon sensory motor co-ordination.

The person heeps an eye on the goal, in trial and error and
all actvity 15 goal directed but insight 15 in the unconscious mind
whicl exerts the most whife the conscious activities are esther
very few or aimless.

Every new problem has to be tackled from the very beginning
if the trial and error method s used. On the other hand, both
generalisation and differentiation are present 1n insight, which adds
to the possibilities of transfer of learning and the use of old insight
in the solution of novel problems

Students will be permancntly helped by the use of the insight
method of learnmg in place of the trial and error method in their
study and other daily activiics  They will also be able to conserve
their energy.  Suppose that & person has to arrange furnilure an a
room An average person will determine the position of the table
by using the triaf and error method and shifung the table from
place to place.  An intelligent person will take up a position from
where the whole room s visible, and imagine all the posuble posi-
tions of the pieces of fuentture i an tmagined frame work of the
room and then place the respective picces accordingly  But thus
does not mean that trial and error method 1s not meant for the
intelligent. By no means s this so. In many novel situations
progress 13 not possible without st An intelligent person should
use both these methods according to the needs of the situation

Q. 64. Describe a typical learning cune and explain the
underlying factors (Ruvishankar J965)
Learning curve

Learming 1s not always a continuous Pprocess  Sometimes
there s a steady progress i fearmpg while at other times  there is
hardly any progress atall  Sometimes one notices even fetrog=™
ston 10 the process of fearning  Thus when progress of T ™
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in the care of o stedent of telegraphy i< shown on a geaph paper,
are finds a learping carve rather than o straipht hine. In the
learninzg cune riven in the figure below, the upper curve shows
the (p-:;;.! of the words gent per minute. The rise of the curve
shows the progress in sending of receiving of the words, At one

cnd of the curve, onc notices a plateau of learning.
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Twao facts are clear from the above fipure of fearning cune,

imitial «part and plateay,  The initial spurt ean be seen in the curve
of ali W;“ s of learnine,  In the L.xmm" process tHere s o propress
i the berinning and the <peed inereaves with the inerease of prag-
tie, i the cub;:..:'- where meipht 1 pxmzb!c i mcreares learning
wery muzh. But in oother tapes of Larning the learner sometimes
reihes a 2tare when the cunve imstead of pomng upwatds ssems to
be horizontad and no progres iy recarded t’or a cettain distance.
This Hattenad curfoce o called plaress of fearnine. I the firure
pooen on the 1 pars, one finds the recening um:: ring "r;'duailv
m% turrives ot (he phvssodorical it after wineh a ﬁ attened surface

saathiced, The curve arain rhes after the plateauy of lmrnm{ The
feason for thee rie s the eo-ondination of the <mpler habits with
the vomplen ones. Inthe fivure piven aboe there i no platean in
the condine curse,

‘ There cun bo ssweral resons for the plateeu of learmne, of
which the 1o anp wtan? are follow ving )

13 \I;.wtr of the proper motise ©- The mo. important
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more complex ones—As it has been said carlier, learning requires
co.-ordm:uion of the simpler habits with the complex ones. When
this co-ordination js achieved progress is noticed. Hence insuffi-
cient co-ordination between simple and complex habits is one of the
causes of plateay in the learning curse. This can be seen in the
habits of sending the letters and words in telegraphy

(3) The conflict of old habits with the new ones :—Leatning
requires new habuts. Hence there js conflict of the old habsts
with the new ones, eg., a man used to a particular method of
learning will find it difficult to leave 1t and to adopt a new though
more profitable method.

But when Jearning by a particular method reaches the physto-
Togical' hmut, further progress becomes difficult. In the case of the
curve of time when a man reaches a point.after which he cannot
progress 1t shows his physiological hngy As, for example, every
sportsman has a phystologecal Irmut, beydid which h: cannot break
his records. If one finds no progress even when a certain task is
done with the nght process, one should supposc the eustence of
phystological hout  But st 15 very difficult to determine the right
method. The daily amount of work put 1n by the labourer should
not be taken as his physiological imit, because n the presence of
new motives he shows more progress

Q 65. Explain modern theorles of learning.

Theories of Learning

Many psychologists have presented some new theones about
the definition of learning 1n modern trmes  The names of 1olman,
Hull, Guthrie, Skinner, Wheeler and Lesin among them are more
famous. These theortes will be briefly explained here

Sign Gestalt Theory—Tolman has advocated this theory tn
explaining fearming.  The main specialitics of this theory are guen
below :

(1) Behaviourism—Tolman 1s a behaviounst and s against
the introspection method.  Here he agrees with the deas of
Watson

{2) Molar Theory~~Tolman's theory 18 molar, where as
Watson’s theory 1s molecular  According to it, although group
behaviour s made of indvidual behaviour, 3ct defiming
behaviour, group should be emphasised and not the indssedual,
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(3) Goal Directed Behaviour—This group behaviour is taken
by Tolman to be goal dirceted.  According to it, every behaviour
has some aim, and the form of it is cstablished by the mecans of
reaching the goal, obstacles ctc.

(4) Changing Behaviour—The group behaviour of an
organism is not stable and fixed, but it is changing because it sceks
to employ the least encrgy in behaving.

(5) Definition of Behaviour through Intervening Variables—
Tolman has defined behaviour on the basis of intervening variables.
These intervening variables are of two kinds—circumstancial and
individual. Intcrvening variables mean the cvents or conditions
which arc presented in stimulus and response.  The intervening
variables can be imagined on the basis of mutual relation between
stimulus and response, Tolman calls stimulus a free intcrvening
variable, and calls response a dependent intervening variable, be-
causc response depends on the stimulus.  Although the relation
between stimulus and responsc is subjective, yet it can still be
measured in objective form. Intervening variables arc not only
physiological and physical, but arc also psychological. Therc is a
place in them also for cognitive and purposive processes. Demand
and cxpectations are (wo main intervening variables. On the basis
of these, Tolman, like gestalt psychologists, is called centralist.
Here his ideas are quite different from the ideas of Watson who
is a bebaviourist.  While Watson's viewpoint is physiological, the
viewpoint of Tolman is psychological. While Watson repards be-
haviour to be only mechanical, for Tolman, it is goal directed.

Basic principles in Sign Gestalt Theory —Osgood divides the
theory of Tolman into the following four parte.

(1} Motivational Principles—DBefore the theory of Tolman
was presented, most of the nsychologists were of the opinion that an
organism repeated only these actions which satisfy its motivations.
Hullis of the opinion that organism performs some actions to
remove the tension which is produced on presentation of some
nced. It decreases its tension. In this way, these psychologists
repard reinforcement as something necessary in jearning. On the
other hand, according to Tolman, while reinforcement s necessary
for activity, it is not nceded in lcarning  To prove his idea,
Tolman made a learning experniment.  1n this cxperiment, some
rats had to learn a puzzle.  Experiments on three groups of rats
were made,  The rats of the first group were fed after they were
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taken out of the puzzle-box, The rats of the sccond group were
not fed aficr they were taken out of the box, The rats of the third
group were not fed 1n some of the first atttempts but they were fed
in some of the last attempts. It was scen as the sesult of these
experiments that the rats of the first group, in comparison to the
other groups, learnt to come out of the puzzle-box 1n the shortest
time, The rats of the second group could come out of the purzle-
box only after making many cfforts, The rats of third group
began to show progress n learning as soon as the feeding began
and started coming out of the box very soon. Through this
expeniment, the fact was clear that, although the rats learnt to
come out of puzzle-box even in the abscnce of a reward, yet the
reward helped them 1 Jearming to come out of the bov, Here
Tolman, laying great sigess on the learning of the rats of the
second group, has said that they could learn to come out of the
puzzle-box even 1n the absence of a reward or motivation. It
is clear that motivation 1s not unavoidable for learning. On the
other hand, Tolman acknowledges the effect of motwation in
learning, It can be scen, 10 connection with the rats of the third
group, that although they had learat to come out of the puzzle-bor,
they were yet not expressing 1t i the absence of motivation

The experiments made by Reynold, Spence and Lippit have
ratsed a doubt yn the truth of the conclustons reached by Tolman in
his experiments gien above  Spence and Lippit also made experi-
ments on the rats through the medium of a speeat hind of puzzle,
The rats 1n this puzzle were constantly allowed the facility of
reaching food and water. Tirough many expesiments, the rats
were taught that in the puzzle-box there was food 1n their left and
swater to their ight  After teaching this, the rats were kept thusty
for some time and then were let loose 1n the puzzie-box  As soon
as they were free, they atonce ran towards the route (o water, Next

time they were kept hungry for sometime thercfore when they were

allowed to enter the puzziebox, this tme agan they ran
towards water. In cxplamning this behaviour of the rats, Spence
and Lippit steessed the fact, that in the first instance, the rats had
taken the route to water, and therefore on the second occasion 100,
although they were hungry, yet they ran towards water because a
necessary cognitive structure to take the route to food could not be
formed in them  This disproved the idea that an erpanism learns
with the help of demand and etpectation
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(3) Goal Dirccted Behaviour—This group behaviour is taken
by Tolman to be goal directed. According to it, every behaviour
has some aim, and the form of it is established by the means of
reaching the goal, obstacles etc.

(4) Changing Behaviour—The group behaviour of an
organism is not stable and fixed, but it is changing because it seeks
to employ the least energy in behaving. .

(5) Definition of Behaviour through Intervening Variables—
Tolman has defined behaviour on the basis of intervening variables.
These intervening variables are of two kinds—circumstancial and
individual. Intervening variables mean the events or conditions
which are presented in stimulus and response. The intervening
variables can be imagined on the basis of mutual relation between
stimulus and response. Tolman calls stimulus a free intervening
variable, and calls response a dependent irntervening variable, be-
cause response depends on the stimulus. Although the relation
between stimulus and response is subjective, yet it can still be
measured in objective form. Intervening variables arc not only
physiological and physical, but are also psychological. There is a
place in them also for cognitive and purposive processes. Demand
and expectations arc two main intervening variables. On the basis
of these, Tolman, like gestalt psychologists, is called centralist,
Here his ideas are quite different from the ideas of Watson who
is a behaviourist. While Watson’s viewpoint is physiological, the
viewpoint of Tolman is psychological. While Watson regards be-
haviour to be only mechanical, for Tolman, it is goal directed.

Basic principles in Sign Gestalt Theory—Osgood divides the
theory of Tolman into the following four parte.

(1) Motivational Principles—Before the theory of Tolman
was presented, most of the psychologists.were of the opinion that an
organism repcated only these actions which satisfy its motivations.
Hull is of the opinion that organism performs some actions to
remove the tension which is produced on presentation of some
nced. It decreases its tension. In this way, these psychologists
regard reinforcement as something necessary in learning. On the
other hand, according to Tolman, while reinforcement is necessary
for activity, it is not nceded in learning. To prove his idea,
Tolman made a learning experiment. In this experiment, some
rats had to learn a puzzle. Experiments on three groups of rats
were made,  The rats of the first group were fed after they were
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taken out of the puzzle-box, The rats of the sccond Eroup were
not fed after they were taken out of the box. The fats of the third
group were not fed in some of the first atttempts but they wete fed
in some of the last attempts  §t was scen as the result of these
experiments that the rats of the first group, in compartson to the
other groups, learnt to come out of the puzzle-box tn the shortest
tme.  The rats of the second group could come out of the puzzle-
box only after making many efforts. The rats of third group
began to show progress in learning as soon as the feeding began
and started coming out of the box very soon Through this
cxperiment, the fact was clear that, although the rats learnt to
come out of puzzle-box even in the absence of a reward, yet the
reward helped them ja learning to come out of the box. Here
Tolman, layg great stress on the learning of the rats of the
second group, has said that they could learn to come out of the
puzzle-box even 1 the absence of a reward or moination. 1t
is clear that motivation 1s not unavoidable for learning. On the
other hand, Tolman acknowledges the effect of motvation
learning. It can be scen, i connection with the rats of the third
group, that although they had Jearat to come out of the puzzle-box,
they were yet not expressing st in the absence of motivation

The expeniments made by Reynold, Spence 2nd Lippit have
raised a doubt 1 the truth of the conclustons reached by Tolman in
his experiments given above  Spence and Lippit also made experi-
ments on the rats through the medium of a speeiaf kind of puzzle.
The rats n this puzzle were constantly allowed the facility of
reaching food and water. Through many cxperiments, the rats
were taught that in the puzzle-box there was food 1n their left and
waler to their night.  After teachng this, the rats were hept thirsty
for some time and then were let loase in the puzzle-box.  As scon
as they were free, they atonce ran towards the route to water. Next
time they were kept hungry for sometrme therefore when they were
allowed to enter the puzzle-box, 1this tme agmn they ran
towards water. In explaiming this behaviour of the rats, Spence
and Lippit stressed the fact, that in the first tnstance, the rats had
taken the roule 1o water, and therefore on the second occasion too,
although they were hungry, yet they ran tonards water because a
necessary cognitise structure to take the route to food could not be
formed in them. This disproved the idea that an orgamusm learns
with the help of demand and expectation.
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Through the above experiment, the latent learning theory of
Tolman appears doubtful. Enough cxperimentation to rcach a
definite conclusion could not vet he made,

{2) Associative Principle—According to Watson, an organism
learns to respond to a specified stimufus.  An organism learns the
signs to achicve some specified goal. Its bchaviour cannot be
explained by regarding it a mere chain of responses. When a rat is
put into such a puzzle-box in which there is food in the centre, it
learns the difTerent signs to reach the food. By lcarning in this
way, a cognitive picture of the situation is formed in its brain.
To prove the validity of the sign gestalt theory, Tolman has
referred to many  experiments on place, learning and reward,
expeclation cte. It was proved through experiments on place
lcarning. made by Tolman and his companions, that a rat recognises
the various sipns on its route to reach a goal. In one experiment,
there were three routes of different distances to reach the food.
Now, when the rat was let loose, it Jearnt to reach the food by the
shortest route  When the route was closed, it learnt to reach the
food by a big route. This experiment shows that a rat also follows
the minimum cffort theory in learning. It aims at discovering the
shortest way to reach the goal.

As has been said before, Tolman, to prove the validity of his
theory, refers to the reward expectancy experiment. A psychologist,
named Tiklepaugh, in one of his famous cxperiments, showed some
monkeys two pots, onc containing a banana and the other
containing nothing. Both the pots were covercd. Now, when a
monkey was given an opportunity, he always recognised the pot
containing banana and opencd it.  Later the banana was removed
from the pot and some beat root leaves were placed in it instead
which a monkey does not like. When the monkey opened the
banana pot and found the leavesin it, he did not take them.
Through this experiment, Tolman wants to say that an organism
doces not make some specified response, but only to specified signs,

3} Reinforcement  Principle—Thorndike and Paviov lay
speeial stress on the cffect of reinforcement in learning. According
to Telman, learning is high when the sign significate expectation is
strong.  If expectation of an orpanism is confirmed, through tome
special sign, the sign gets fixed in gts brain.  On the other hand, if
the expectation, through some sign, is non-confirmed, the sipn
beromes weak.  In this way, an orgamsm recognises the importan}:c
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of some specified sign through ion and non

Tolman, while explaining this fact, has said that the strengih of field
expectancy depends on various intersening vartables such as imme-
diate action, motivation and repetition ete,

Osgood has raised the following two objections against the
reinforcement principle of Tolman

(a) How can a cogmtne sclation be blished among
expectations ?

6) Expectation for an organism comes after an action, how,
therefore, can it be weakened or strengthened by its former attain.
ment 7 Tolman has given no satisfactory answer to these objectrons
raised by Osgood

(4) Action Principle—Thrs is Tolmans fourth theory in
learming According to it, there should be an  adequate demand on
the part of an orgamsm to learn some action. Along with this
demand, the experience of an organism also helps in discovering an

d T Due to 1ts exp . an organism has some
expectation from its specified response.  IF this expectation s
confirmed by this response, the organism learns this response. In
this way, according to Tolman learnng depends on demand and
expectation

Evaluatfon of Tolman's Theory—Through an argumentative
analysis of the different theopses of learniag, Tolman noted that
every theory was baszd on the study of a special problem and no
attention 18 patd to any other problem  Therefore, in order 1o s3ve
lus theory from bemng ded, Tolman ackpowledpes different
standards of learning.  Among these, learning through a connecting
response belongs to the lowest standard, because 1t only establishes
a relation between some stumulus and response.  Traal and error
theory is of a higher standard than thus, because 1n this theory, one
of the many presented aiternatnes has fo be chosen  Learning
through nsight 1s the learning of the highest standard According to
Tolman, all these standards of learming can be cxplatned throuch the
sign gestalt theory  In this connection, Telman advocates the
following three theories (o explain learnmng

(1) Capacaity Law

(2) Law relating to the nature of materal

{3) Law relaung to the manner of prescntation

Tolman has mentioned many sub lans to the abore laws
According to him, learming depends on the fearming capacity of an
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organism and the complexity of learning. Individual differences
are found in the ways of lcarning due to the difference in learning
capacity of different organisms. In other words, organisms with
different kinds of learning capacity acquire different standards of
fearning.

(4) Reinforcement Theory—Clark H  Hull presented  the
reinforcement theory to cxplain learning. This theory therefore is
also called the Hull theory. Hull gave no importance to conscious-
ness in learning. He has presented Behaviourist and Instrumentalist
explanation of learning, Practice is of special significance in instru-
mental learning. Hull has explained complex learning on the basis
of simple learning as the other behaviourists have been doing. But,
on the other hand, Hull has an opinion different from that of other
behaviourists like Watson etc. in many things, For example,
Watson, in the law of results by Thorndike, does not accept purpose
and insight ete. in Icarning; whereas Hull accepts their importance
in learning. Contrary to the Tolman’s view, Hull does not accept
the view that a sign or significance is learnt in learning. According
to him, in learning, an organism learns to respond to a stimulus.
An organism collects learning gradually on the strength of practice.
According to Hull, the process of organism, cflfecting collection,
depends on its practice.  There is an important cffect of reinforce-
ment condition on the practice. In this way, his theory is called
goal gradient or reinforcement gradient. It can said to be a refined
form of the Jaw of effect of Thorndike.

Like Watson, Hull also gives a molecular explanation of the
behaviour in learning.  Here his opinion is against the opinion of
Tolman, but Hull has regarded the molar and molecular viewpoints
as objective and naot subjective,

According to Hull, the importance of motivation in process of
fearning is very preat. Motivation docs the work of a drive in
organism.  An organism cannot learn anything in the absence of
motivation. It is motivation on account of which it performs some
specificd action.  This motivation, on the onc hand, forms a
habit resulting from practice and, on the other hand, it is a source
of practice in performance. When an organism lics inactive, it
docs lack practice, but there isan absence of motivation. This
motivation may be about food, freedom from some painful condition
or about any other thing,  As soon as motivation arises, the
organism becomes active. In the presence of motivation, the actions
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of an organism are goal directed. When gets a rewaed in acting
in a particular way, it repeats the same action and, in this way, the
specified response is confirmed by the reward in the form of motiva-
tion.  On the other hand, the tend of repeating the

which are not rewarded, is weakened. In this way, reward stren-
gthens the relation between stimulus and a response in an organism.
It is this reward which is called reinforcement  Hull has accepted
reinforcements of two kinds-primary and secondary.  Primary
reinforcement means  those stimuls which affect some motivation in
a direct formn Tor example, for motivation of hunger, food does
the work of retnforcement, and the action, which brings food to
the organjsm, 1s repeated inthe orgamsm The other kind of
reinforcement 1s sccondary, an example of which is watering of the
mouth on sceing food.

;/Gonl gradient or reinforcement-gradient s _the central_point
oj,}lyﬂ'; theory. His theory 15 therefore called reinforcement theory.
The attainment of goal brings stability to_the_selation betucen
stimulus and response. It reduces the tension of The organism which-
helps 1t 1 learming the specified response.  For examplie, when a
hungary rat 1s let loose in a puzzle-box, it learns to take the
shortest route to food, becawse 1t brings a ready reward.

As has been said before, Hull, Iike Thorndike, accepts the
importance of practice w learmng When an organism repeats the
specified response to some stimulus again and agan, a close relation
15 established between them  Accordng to Hell, along with prac-
tice, remnTorcement is alo necessary here  In the absence of re-
inforcerment, a mechanical practice alonz ss of no use Needless o
say that Hull's opinson here ts dilferent from  Thorndike's mechani-
cal theory of kearming.  Hull also agrees with other behavionnsts
that tearnings of ali hinds can beexp! J on the basts of i1
response,  Hull has presented 16 laws to explan the different
aspects of learning, among which the faws of motisation and
remnforcement are the chief laws and the other laws are deened by
these 180 Jaws,  Hull has expressed hus theory with the help of the
foltowng formulz :

S E Re=f(H and D)

In this formula, capacity of response has been shown by the
letter S, (o determune practice by H and motvation by D. Mu!d)r
seinforcements have special importanse o the process of Jearning.
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Hull has accepted physiological and physical reinforcements in
learning. He does not accept reinforcements of other kinds.
According to Hull, there are two main aspects of the transfer
of learning, one of which is limited by stimulus and the other by
response. The transfer limited by stimulus has been explained
through generalisation, and the transfer limited by response is
explained through habit family hierarchy. When an organism
fails in some situation due to some specified response, it tries some
other response which previously brought success to it.
Similarity in the Theories of Hull and Tolman—

As is clear from the aforesaid explanation of Hull's theory,
there is no concept, specially new, in it except the concept of rein-
forcement. So far as the question of the importance of reinfor-
cement is concerned, the psychologists do not deny it. But Hull
could not prove his theory through experiments. A psychologist,
named Finan, through his experiments, has supported the Hull’s
theory of rcinforcement in learning. But, in opposition to Hull,
Tolman does not consider reinforcement as necessary for learning.
The main objection raised against reinforcement theory was that,
if a response of an organism in learning is established be reinforce-
ment, how does it learn in the condition of pain. Secondly,
Hull’s theory, however true it may appear about the learning for
rats, cannot be taken to be true about the learning for a man.
Hull has not been able to give a correct answer to these objections.
The importance of his theory lies in the fact that he encouraged
various new experiments to be made about learning. -

Hull and Tolman, both try (o tell about-the rats as to why
they make a choice on presentation of alternatives at the time of
discovering a route to the puzzle-box and what they learn in doing
so. In this way, their theories are the attempts to explain ‘why’ and
‘what’. In the process of learning, there is a response to some
stimulus,  Various intervening variables work in the establishment
of a relation between stimulus and response. Hull and Tolman,
both accept the importance of these intervening variables and try
to explain them. Both these psychologists consider learning
different from performance.

Differenice between the Theories of Hull and Tolman—

. Inspite of the above similarities, there are the following
differences between the theories of Hull and Tolman.

(1) yHull has explained the process of learning on the basis
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of-rcmforccmcnt According to him,_the_organism_picks_up_a
pmclncc ’c of T rcpcalmg a specified act action on account of of rewnforcement
‘The organism Icarns 3 proper response (o the 20l of remforces
ment™ On the other Tiand,~3écording (0 Tolman;~the" osganism
Iearns, not the response, but the sign or significance of a stimulus.

In other words, it learns the kind of response which should be
made on presentation of a partcular kind of sign  In this way,
1t fearns a cogmtive pattern,  This very cogaitine pattecn directs it
to its future responses

(2} According to Hull, learnitg can be explsined by defining
Thorndske's law of cffect  On the other hand, Tolman's Jaw of
effect 15 the law of performance and kearning cannot be explained
through 1t

(3)  Hull has regarded incentives accessary for learning. On
the other hand, although Tolman accepts the smportance of
ineentive m learning, yet he does not consider 1t necessary forit.

9 A ding to Hull, fi _theory works _at the
rnot of all kinds of Iearning. According to Tofman, there are
various ways of learning, and all kimds of fearning cannot be explai-
ned through any one theory

t5) Hull and Tolman, both accept the different forms of
wtervening vanables  According to Hull, all the mtervemng
variables have one and the same form, because learming alo has
only one form  On the other hand, because Toltman accepts many
forms of learniag he accepts vamables also to possess many forms,
While Hull has accepted only the phystological and physical
variables ; Tolman, beswdes these, accepts also the psychological
variables.

It js clear from the aforesard theones of Hull and Tolman
that while Hull has given specral ymportance to stimulus, Tolman
has gien importance to response.  Otherwise, i other things,
both these psychologists have been supporting one and the same
fact in two ways, Whereas Hull's attempt to explan the lans
of learning through mathematics provides o scientific basis to the
theory of learming , Tolman has, by accepting varous forms of
Jearning, reduced the controsersy among different theonies

Q.66 Write & short note on—Transfer of Trafalag.
(Madras 1959, Banaras 1965)

Ans. It s a matter of common expentence that we are facili-
tated i the learning of sometlung new by some previous kearming.
Thesonof a 1s pro‘icient i the arnth ic class because
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of his training in accountancy in the shop. Transfer of learning
implies the use of learning from one situation to a new situation
either in part or as a whole. In this way, a knowledge of mathe-
matics assists in the study of physics and chemistry.

Types of Transfer :

Commonly, there arc two types of transfer of learning. These
are as follows (—

1. Positive Transfer of Learning : In this type of transfer the
effect of the training on the new type of learning is favourable or
positive and learning is enhanced. For example, one group was
taught Latin while another was not. Both the groups were consti-
tuted of students possessing similar interests and intelligence. Now,
they were taught English for equal lengths of time together and the
result was that the group equipped with the knowledge of Latin took
less time and gained comparatively more skill. The reason for
this is the positive transfer of the training in Latin to the learning of
English.

2. Negative transfer of training . The training received in the
learning of one thing hinders the learning of a new thing and it is
accordingly classified as negative. For cxample wrestlers are weak
in studies because wrestling consumes too much of their energy
to leave any for studying. Thus, wrestling is a hinderance in
studying.

On some accasions, learning or training has no effect as for
cxample, the memorisation of a poem in Hindi does not affect a
similar treatment of Geography. In such a context, there is no
transfer of training. The transfer of learning should affect in some
way or the other, the acquisition of new knowledge. If the transfer
is suitable it is positive and if it is detrimental it is negative.

Some Important points ahout Transfer

The psychologists Fri.ed to discover the conditions which

favour the transfer of training and in this context, many experi-

ments have been carried out. Some of the important things dis-
coverd are—

. 1. Transfer value of the subjects is dissimilar : Experiments
car.ncd out on the subjects taught in the schools indicated that
their transfer values are dissimilar. As it is, modern psychology
docs fxot accept any subject as a training of the mind, but in spite
of thls_ fact, the transfer value of Physics and Mathematics is rated
very high. The next positions are occupied by Languages and
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Social Sciences While English and History hase no transfer valae,
cooking, sewing and dancing have negative value, it being implied
that they are a hinderance to the study of difficult subjects

2. Transfer is not genetal but particular: The statement
about the transfer value of sci¢ence and langyage should not be
taken to mean that thesc subjects help m the Jearning of any and
every other subject  Actually, transfer takes place only in simifar
ciccumstances  The knowledge of Sanskrit may assist the learming
of Hindi and Cnglish because of the evtensive use of Sansknt words
1n these fanguages, but this knowledge may become an obstacke in
the study of Urdu and Persian instead of being useful. Jt could
create a problem tn pronounciation

3. The study of tranferable subjects Is cssential If anv
rtransfer is to be affected : [0t is desired to afect a transfer of a
knowledge of Sansknt, it 1s better to study Hindi or Bengali while
& similar treatment of Latin makes the study of English facile

4 Transfer depends very much spon the intelligence and
innate efficiency of the learner : This fact has been mentioned
cathicr, It has been observed tn cxperiments that the capacity for
transfer of training 1n one percent of the highly placed high school
students is twenty times thap that of the capacity of onc percent of
the Jowly placed students of average ntelligence Similarly, a person
mahes use of his traimng due 1o nnate qualines, thereby malking
transfee posstble.

5. Transfer 15 due to a simiarity of material and methods
As has been mentroned before, transfer of traming 15 possible only
when the matenal and methods of the subgct to learn coincide
with those of the subycts learned, as exemphfied by the use ol
Arithmetic in Accountancy

6. Transfer depends upon the use of facts learnt = 1t has been
mentioned before that transfer 1s not possible unless the subect
fearnt js put mnto practical use  The transfer of the knowledge of
Lthics gaaed 1a school to Soctal Education 1s possible only in 1he
cvent of the student’s use of the former daily e

It 15 clear from the description of transfer that 1t depends on
the inteliigence of the learncr, and mnate cfliciency, praztical
capability and use of the acquied know fedge  Transfer takes place
in the subgect of simdte matter and methods, and the teaching of
1, Transfer value differs from subjpct to subject Whike some
have transfer values others affect negative transfer
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Attention and Intercst

Q. 67. What do you understand by attention 1 Gi\v.cgéx;\
analysis of its conditions. (Delhi 1966)

Ans. Aticntion is a sclective process. Man lives in an
environment. The stimuli from the environment are always affect-
ing him. But these stimuli do not affect him cqually. It isa
common placc obscrvation that some stimuli affect us more than
‘others. This shows that man selects out of cnvironmental stimuli.
This tendency of selection shows that there is a motivational pro-
cess in him which is known as attention. This attention is affected
by interest,. attitudes and set. It js a selective process which
includés motivation, set and sclection. The cat will not attend to
the mouse, onc can sce a definite set in it. This set is both physi-
calas well as mental. To take an cxample from human beings, if a
student is not motivated, he will not attend to the class lecturc.
Again while a professor is delivering a lecture in the class, there
_arc scveral other sounds being made in other rooms and the
surroundings. The student who hears the lecture selects professor’s
.voice out of the noise in the surroundings. While a student is
_attentively hearing the lecture, one can very well note his physical
st which is also symbolic of his mental set Receptor adjustment,
bodily adjustment, postural adjustment, muscle attention and
central nervous adjustments are typical of bodily attitude in
attention. Thus in bricf, attention can be defined as a process
which compels the individual to sclect some particular stimulus

according to his interest and attitude out of the multiplicity of
stimuli present in the environment.

CONDITIONS OF ATTENTION

As a sclective act of the mind, attention depends upon several
con.dm.ons. These conditions may be of two types—External or
becctwc and Internal or Subjective. External or objective condi-
tions are related with the cnvironment. In the environment or

surrounding of the individual there are several stimuli, but he does

not attend to all of them at the same time, because some stimuli
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are stronger than others, The factors making these stimuli stronger
than others, are known as external determinants of attention, Be-
sides the external conditions the mental conditions, culture and
heredity also influcace attention.  Due to these internal conditions
somc objects attract our atiention more than others. These
internal factors arc infernal determinants of attention. The
methods of achieving attention are based wpon these external and
internal determinants of attention

EXTERNAL DETERMINANTS OF ATTENTION

The following are the most imp external d
of attention '—

1 Nature of Stimulus ;. Nature of stimulus means its type,
fe, whether it 1s visual, gustatory, auditery, olfactory or tactual
stimulus. [t has been found by experiments that in comparison
with other sensations, form, colour and sound attract more atten
tion Among the pictures, the pictures of human beings attract
more attention than thosc of animals or objects. Among the
pictures of human beings those of beautiful women attract more
attention  Besides these, the coloured pictures attract ntore atten-
tion than colourkess ones  All these factors arc important 1n
advertiscment. In the auditory stimulus, the melodious svorce
attracts more attention than other voices

2. Intensity of the Stimulus  The ngenaty of the stimulus
is a helpful conditron 1n attentron  In companson with the weak
stimuli the intense stimulus atfracts more attention of the organs
ism. High sound, excessne pressure and acute pun aftract our
attention  In the market there 1s always <om: bus me sound and
yet the pedestnians hear the horn of the motor cur e the <ound
of the horn s louder than other sounds  But s ot always

necessary that one should  attend to th ntenwty of stimulus
Sometimes while walking on the ror? il ©1 our Tame  attracts
so much attention that we farlto hour « o the doud sound of the

motor horn  Asamatter of fut (1o it of the afteatron
does not depend on any sinele fictar but o soeral factors mter-
connected with one another 11 n 1t cin be sad that other
things baing the same  the more mions stiralus wall attract mose
attention

3, Size of the Sumu'es In ho v sudl stimuli the size QT2
stimulus 1s also a deterninant o attenton - As a general B
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bigger size attracts more attention, but a small advertisement on a
very wide background also atfracts attention. Thus the attraction
of an object docs not depend upon its size alone, but also on ifs
background. To illustrate, a big black spot on black face will not
attract so much attention as a very small black spot on a
white face,

4. Location of the Stimulus: The location of the stimulus
also affects attention. In the visual stimuli, the most effective
Jocation is just in-front of the cyes. The role of different pages in
the news papers or the magazine and the different places on the
same page, is important in advertisement. It has been found by
experiments that advertisements given on the front page or on the
upper half of any page attract more attention.

5. Contrast of the Stimulus ©  The contrast of the stimulus is
also an important determinant of attention, e. g., the presence of a
woman among men and that of a man among women definitely
attracts more attention.

6. Change of the Stimulus : Attention cannot be concen-
trated for a long time on some particular object, Hence the change
of the stimulus affects attention. Adttention is sustained by change
of the stimulus. The advertisers change their advertisements from
time to time lest they may cease to be attractive,

7. Isolation of the Stimulus : A man sitting alone in some
corner of the park, hotel or club attracts more attention than
others. A student sitting alone at the far corner of the class, is
seen first. Thus isolation is an important external determinant of
attention. This fact is based upon the reason that the isolated
individual is not mixed with other individuals and hence seen
scparately in his own background. By cxpcriments in advertisement
it has been found that only the fact of isolation attracts 30% more
attention.  In the British Journal of Education Psychology of

August 1951, D. B. Berlyne points out the following principles based
upon latest experiments :

(a). In comparison with the un-changed stimulus the stimulus
changed in the near past has more possibility of attracting attention.

(b) The cffect of the change goes on diminishing with the
passage of time.

. (¢} Whenever stimuli are changed together and in which one
is left un-changed, the effect of change is not noticeable.
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(d) Ifchange goes on in the changed stimuli, the process of
attention is permanent and stroog.

Th'c modes of change also influence the Provess of atfention,
If there is 2 change absolutely opposite ta the preseat sfimulus, 3¢
will definttely aftract more attention. While studying one does not
hear the sound of tne clock or that of electric fan but 1f either of
these suddenly stops, one cannot fail to attend to it.  Man becomes
used to regular changes and does not pay much atiention fo them.
But il some irregular change or any sudden change occurs. it 2t once
draws attention

8. Duration of the stimulus s As a gencral rule the stimulus
having more duration, altracts more attention. Thus duratwoa
of thestimulus 1s an ymportant determinant of the attention  But
sometimes  the smaliest flashing of a movement aftracts more
attention than the bigger sumult, e.g,, a sudden flash of light for
seieral seconds will attract more altention in a dark night thana
continually burning lamp.

9 Repetiton of the sumulus = Along with duration, repeti-
tion of the stumulus is also an imp ! ant of i
It 1s a common place observation that when the feacher hasto
attract the attention of students towards a particular phenomenon,
he repeats 1t several times  But sometimes man ceases to gttend 3
phenomenon simply because it s repeated many times, €. g af 8
man says some t hing about him, we take anterest un it once or
twice, but if we find that he always repeats the same thing, we
cease {o pay attention to it

70, Movemens i the Stmulus In companison with the statse,
the moving stimul aftract more  aticplion. Thc.pox‘mon of
stmulus change due to movements. An objet lying in some
corner of the room will not attract out attention, but even if lhcfe
15 some tlusion of movement in it we cannot help attention to it
The iafluence of movement n sumulus 15 widely vsed by Ehc
shopheepers and businessmes, who advertise  through  moving
clectric hghts
Taternal Determinants of Attention =

The cond! of as 4 s0 far are the exter-
nal determinants of attention They can ko be call;d external
laws of attention. The presence of these conditions mn the environ-
ment 15 helpful for attention. Besides thess exteenal conditions,
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bigger size attracts more attention, but a small advertiscment on a
very wide background also attracts attention. Thus the attraction
of an object docs not depend upon its size alone, but also on its
background. To illustrate, a big black spot on black face will not
attract so much attention as a very small black spot on a
white face.

4. Location of the Stimulus : The location of the stimulus
also affects attention. In the visual stimuli, the most effective
Jocation is just in-front of thc eyes. The role of different pages in
the necws papers or the magazine and the different places on the
same page, is important in advertisement. It has been found by
experiments that advertisements given on the front page or on the
upper haif of any page attract morc attention.

5. Contrast of the Stimulus :  The contrast of the stimulus is
also an important determinant of attention, e. g., the presence of a
woman among men and that of a man among women definitely
attracts more attention,

6. Change of the Stimulus :  Attention cannot be concen-
trated for a long time on some particular object.  Hence the change
of the stimulus affects attention.  Attention is sustained by change
of the stimulus. The advertisers change their advertisements from
time o time lest they may cease to be attractive,

7. Isolation of the Stimulus : A man sitting alonc in some
corner of the park, hotel or club attracts more attention than
others. A student sitting alonc at the far corner of the class, is
seen first, Thus isolation is an important external determinant of
attention.  This fact is based upon the reason that the isolated
individual is not mixed with other individuals and hence seen
separately in his own background. By cxperiments in advertisement
it has been found that only the fact of isolation attracts 30”2 more
attention.  In the British Journal of Education Psychology of
August 1951, D. B. Berlyne points out the following principles based
upon latest experiments :

{a)  In comparison with the un-changed stimulus the stimulus
chianged in the near past has morc possibility of attracting attention,

{b)  The effect of the change goes on diminishing with the
passage of time.

. {c) Whenever stimuli are changed together and in which one
is Ieft un-changed, the cffect of change is not noticeable.
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(d) Ifchange goes on in the changed stimul, the process of
attention is permanent and strong.

Th'e modes of change also influence the process of attention,
If there is a change absolutely opposite to the present stimulus, it
will definitely attract more attention. While studying ope does not
hear the sound of tacclock or that of efectric fan but if either of
these suddenly staps, onc capnot fail to attend to 1t.  Man becomes
used to regular changes and does not pay much attention fo them.
But if some irregular change or any sudden change occurs, it at once
draws altention.

8. Duration of the stimulus :  As n geperal rule the stimulus
having more duration, attracts more attention. Thus duration
of thestmulus s an important determinant of the attention  But
somctimes the smallest Nashing of a mosement attracts mote
attention than the bipger stimuli, e.g, a sudden flash of hpht for
several seconds will attract more attention ina dark might thana
continually burning lamp.

9 Repetition of the sumulus : Along with duration, repeti-
tion of the stimulys ss also an mmportant determinant of attention.
It s a common place observation that when the teacher hasto
attract the altention of students towards a particular phenomenon,
he repeats it several times  But sometimes man ceases to attend 3
phenomenon simply because 1t 15 fepeated many times, €. g, ifa
man says some t hing about hum, we take anterest in 1t once or
twice, but If we find that he always repeats the same thing, we
cease to pay attention to tt

10, Moventent in the Stimulus  In companison with the static,
the moving stimuly attract more attention The position of
stimulus chamge due to maiements. An obxrt hing in some
corner of the room will not attract our attention, but esen 1 there
is some Ulusion of movement in it we cannot help attention to 1
The influence of movement In stmulus is widely wsed by the
shopleepers and businessmen, who adiertise through  moving
electric hights,

Internal Determinants of Attention :

The n of as d bed so far are the exter~
nal determinants of attention They can also be cafied evternal
Iaws of attentron  The presence of these conditions 1 the environ-
ment 1s helpful for attention, Besides thess eternal conditions,
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some internal conditions are also helpful in drawing attention.
These conditions are related to motives. As a matter of fact the
influence of conditions depends on these internal conditions to a
very great cxtent. The hungry man will attend to the form and
stimuli of the food. A man with a full belly will not attend to
food, however nice it might appear. In the advertisement those
demonstrating the naked organs of the woman have thé maximum
power of attraction of attention. Those interested in cinema look
to the advertisements of cinema at first sight. It is difficult to
describe all the internal conditions helpful in attention. Hence
only the most important will be enumerated here :

1.  Interest : Innate and acquired interests draw the indivi-
dual’s attention to a particular object. Doctors, engineers, pro-
fessors, all attend to the object of their own interests. Even among
the professors an object attracting the attention of a professor of
geology mneed. not attract the attention of a professor of philo-
sophy as well. Thus the innumerable differences in interests
creale innumerable determinants of attention in_different men.
The stimuli influencing innate tendencies attract more attention
than those influencing acquired interest. '

2. Basic Drives: The basic drives or instincts of the
individual are also important in drawing his attention. The animal
attends to a particular stimulus when driven by the basic drives of
hunger, thirst, sex, etc., ¢.g., a normal man motivated by sex will
naturally attend to individuals of opposite sex. We all know by
experience that when hungry we may attend to cven a distasteful
object, but while our belly is full, we may not attend even to the
most tasteful food. Among the instincts, the fear has got a
definite influence upon attention All men who fear snake will
attend to all things resembling the snake Like fear, curiosity
also influences attention. We ‘attend to cven the smallest details
of the object about which we have curijosity.

Innate need also is very important in attention. The influence

-~ of sexual nced in attention is very much exploited in the advertise-

ments. Normally the scxual need in human beings can be casily
cvoked. Hunger, thirst etc., are felt occasionally and the means to
satisly them are also readily available, but neither the sexual need
is ever fully satisfied nor are the means of satisfying it available to
all persons all the time. Hence most of the advertisements draw
attention by stimulating the sexual need in human beings.
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3. Menal Set: Mental set is one of the most important
internal determinant of attention  Mental set means the tendency
ar attitude of the mind. A man will attend to those obpcts (o
wards which his mind is set. In the days of evammations, the
mental sct of students 1s generally fosards the examimaton and
hence even the smallest thing concerning the cxamination wall
altract therr attention,

4. Am. Am abo influences attention, Every man has
some immediate and some ultimate aims e. g., the immedate arm
of the students 15 to pass the evamtnstion while the ultmate aim
may be to get ajob to earn fiing or any thing efse  The man
whose am 1s flot t0 pass the exammation will not be concerned
with text books or notes etc., but one who has the aim fo pass the
examination will at once attend to them

3. Meanmng - In companson sith meamngless things, mean-
angful things anu talks attract more attention, A man will not
attend to a thing whech has no meaming for him  Men do not
like to hear meaningless talk. If somc persons are talking in
Tamil, the Puryabs will not kike (o hear 1t stnce for him st has no
Mmeaning.

6. Habit* Habit ss also an mmportant determinant of atten-
tion, [fa man 1s habriuated to rising carly and winding his cfock
early in the morming, he must attend to the clock as soon as he
gets up It has been rightly pointed out that man learns as to
which objects he should attend to and te which he should not, and
thus develops habite of and not ding to things.
‘Thus habit has two aspeets 1n relaton to attention On the one
side man develops 3 habit of attending to necessary desirable
things and on the other side he develops the habit of attending 1o
unnecessary and undesirable things  Both these kinds of habus
help man in his daily roetine .

7. Disposi and Temy . Both dusr and
temperament are important ternal determinants of attentson, €.
aman havung a rcligious disposttion apd rational temperament
will attend to religrous matters, whik another person having a
sexual disposition and passionate femperament will atiend o
mallers concernng sex ar cnimes ctc.  Witham James has eightiy
pointed out that 1t 1s our fendency to take nterest :1n p,:rl:::llr
things, a result of our snnate disposiion and mental deve oph ).j‘
that determenes as to which smang the crowd of sensalions, shou

altract our atfention,
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some internal conditions are also helpful in drawing attention.
These conditions arc related to motives. As a matter of fact the.
influence of conditions depends on these internal conditions to a
very great cxtent. The hungry man will attend to the form and
stimuli of the food. A man with a full belly will not attend to
food, however nice it might appear. In the advertisement those
demonstrating the naked organs of the woman have th¢ maximum
power of attraction of attention. Those interested in cinema look
to the advertisements of cinema at first sight. It is difficult to”
describe all the internal conditions helpful in attention. Hence
only the most important will be enumerated here :

1. Interest : Innate and acquired interests draw the indivi-
dual’s attention to a particular object. Doctors, engineers, pro-
fessors, all attend to the object of their own interests. Even aniong
the professors an object attracting the attention of a professor of
geology nced not attract the attention of a professor of philo-
sophy as well. Thus the innumerable differénces in interests
create innumerable determinants of attention in different men.
The stimuli influencing innate tendencies attract ‘more attention
than those influencing acquired interest. '

2. Basic Drives: The basic drives or instincts of the
individual are also important in drawing his attention. The animal
attends to a particular stimulus when driven by the basic drives of
hunger, thirst, sex, etc., e.g., a normal man motivated by sex will
naturally attend to individuals of opposite sex. We all know by
experience that when hungry we may attend to cven a distasteful
object, but while our belly is full, we may not attend even to the
most tasteful food. Among the instincts, the fear has got a
définite influence upon attention All men who fear snake will
attend to all things resembling the snake Like fear, curiosity
also influences attention, We ‘attend to even the smallest details
of the object about which we have curiosity.

~Innate need also is very important in attention. The influence
of sexual need in attention is very much exploited in the advertise-
ments. Normally the sexual nced in human beings can be casily
cvoked. Hunger, thirst etc., are felt occasionally and the means to
satisfy them are also readily available, but neither the sexual necd
is cver fully satisfied nor are the means of satisfying it available to
all persons all the time. Hence most of the advertisements draw
attention by stimulating the sexual need jn human beings.
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nation, acquiring knowledge or one of 2 pumbcr of ol}ier goals,
He takes an snterest in studying. By passing the cxarfnnnhon or
acquining knowledge he may be able to Su.pp?ﬂ a famg]y or g‘nm
social standing and status.  Like other activities, attention, is just
another form of adjustment. The difference between ‘thc voluntary
and involuntary attention is that while the former is secured by
{he motivating elements in the diwvidual, the motivating elements
exist without 1n the latter case. Thus, when attention is suddenly
atteacted by a song, the aftention is called involuntary,

2. Involuntaty Attention: As has been explained above,
involuntary attention 1s not only directed by the indwvidual’s
desire or motivation, it may even be agamnst it. It hinders the
process of goal seehing sometimes, not always. Jf, for example,
yout attention is attracted by a song while you are studymg, your
studies will be tandered.  Social adjusment is similarly obstructed
by involuntary attention  The proper adjustment of a student ¢an
be the outcome only of an undisturbed attention to his studjes.
On account of the fact that one can pay attention to only one
thing at a time, the student wall not be able to attend to his studies
if his attention continually wanders 1n other directions. Obviously,
2 person forgets hus goal owing to 1nvoluntary attention and cannot
effect his adjustment

3. Habitual Attention . Besides the two types of attention
mentioned above, there 1s a third type, the habitual or non-voluntary
attention.  The difference between non voluntary and involuntary
attention 1s that the former type 1s the result of some habit or prac-
tice and the motivation 1s 1 the ndividual but the reason for atten~
tion in the latter type 15 1 the object Habitual attention is
diffesent from voluntary attention because habrtual attention has no
need for a desite as the latter does But continued application
of voluntary attention converts it to habitual attention  For exam-
ple, 2 _smdcnt pays voluntary attention to study m the beginning
betit is gradually transformed into habitual attention towards
feading or writing, Thus the position of habiteal attention is in
betucen voluntary and involuntary types of attention

Actually the above distinctions made 1n attention are not very
clear.  The difference between voluntary and involuntary attention
1s offen only just discernible  No attention can be said to belong
:3 any one ?! thF three types completely, A scholar has to exercise

is desire inspite of hes mvoluntary attention in reading, There i
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8. Past Experience : Past experience also affects attention.
If we know it by our past cxperience that a particular person is
sincere towards us, we shall pay attention to whatever he advises
us. If we know by experience that he is not sincere to us, we shall
not attend even to his most serious advices.

9. Emotion: Emotion is also an important determinant of
attention. It is a matter of every day experience that we attend
even to the smallest fault of the person whom we hate while we do
not attend even to the greatest blunder of a person whom we love.
A mother seldom finds faults with her child. The lovers find the
whole world singing and dancing and immersed in romance.

10. Social Motives: Social motives are very important
determinants of attention. In advertisements the human figures
attract more attention than figures of animals and things. The
reason is that man is guided by his social motives. The news about
altruism, bravery and saving another’s life by putting oneself in
danger attracts our attention because we praise these qualities. Men
attend to things concerning their duties because of social motives,

Besides the conditions described above, many other factors
influence attention. Heredity, education and training have a wide
influence on attention. The family, school, club, class and society
of which an individual is a member, do have some influence on
his attention. The physical condition, desire, purpose of the
person concerned also affect his attention. Thus all the factors
affecting the personality of a man affect his attention as well. As
a matter of fact it is difficult to describe all direct and indirect
determinants of attention. The description given however, includes
the most important of such factors.

Q. 68. Distinguish between voluntary and involuntary attention.
Can attention be divided between fwo distinct tasks at the same
moment 7 (Bombay 1958; Nagpur 1955)

KINDS OF ATTENTION

1. Voluntary Attention : Voluntary attention (its name is
indicative of its nature) is that attention which is willingly directed
to an object. If, for example, a student attends to his studies of
his own account and as a result of any external pressure, his atten-
tion will be called voluntary attention. An analysis reveals elements
of desire and interest, aim and social adjustment in this voluntary
attention. In the foregoing example the student directs his
attention because of particular aim like the passing of an exami-
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nation, acquiring knonledge of one of a number of other goals.
He L’:IL.ES an inferest in studying. Ry passing the uzminm:n or.
acquiring kl:lo\vltdgt he may be able to support a family ar gain
social standing and status.  Like other actvities, attention, is sjus!
anol{ner form of adjustment, The difference betaeen the v:olumary
and mvp}urzzary otiention 1s that while the former js secured by
the motivating elements in the individual, the motnatng elerents
exist without in the Jatter case.  Thus. when attention s suddenly
attracted by a song. the attention is called imvoluntary,

2 Imvoluntary Attention: As has been expliined above.
involuntary attention is not only directed by the fndnidual’s
dewre or motivalion, it may esen be against jt, It hinders the
process of goal seehing semetimes, not always. I, for cvample,
your ztfention is attracted by a song while you are studying, your
studtes will be hindered  Social adjusment s similatly obstructed
by imvoluntary The proper ad; of & student can
be the only of an und! bed fon to his studies.
On account of the fact that one can pay aitention o only one
thing at a time, the student will not be able 1o attend to his studies
of his attentson continually wanders 10 other directions.  Qbviously,
a persan focgets lus goal owing ta imveluntary attention and cannot
effect his adjustment

3. Habitual Attention  Besides the tno types of atfention
mentioned above, there 1s a thied type, the habrtual or non-voluntary
attention, The difference between non veluntary and imoluntary
attention 1s that the former type 1s the fesult of some habit or prac-
tece and the motvation 1s tn the individual but the teason for atten.
non sp the Jatter type 1s 1 the obxct  Habstual attention is
different from voluntary attention because habitual atteation has no
qeed for 2 destee as the latter dees  But continued sppheation
of voluatary attention copverts it to habitual attention Yor gxam-
ple, a studeat pays soluntary utteniton to study o the beginning
but it 15 gradually transformed nto habitual attenuon towards
reading or writing  Thus the postton of habrtual attentron is 1a
between valuntary and ivoluntary types of attention

Actually the above distrnctions nrade altention are nOL Y
clear. The difference between oluntary and moluntary aitention
1 Often only ust discermible  No attention €an be saud to bekmg
to any onc of the three types compieiely, l\ schotar m:f z\e:;,:)
s desire inspite of his imvoluntary attention i readi ™ The
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8. Past Experience : Past experience also affects attention.
If we know it by our past experience that a particular person is
sincere towards us, we shall pay attention to whatever he advises
us. If we know by experience that he is not sincere to us, we shall
not attend even to his most serious advices.

9. Emotion: Emotion is also an important determinant of
attention. It is a matter of every day experience that we attend
even to the smallest fault of the person whom we hate while we do
not attend even to the greatest blunder of a person whom we love,
A mother seldom finds faults with her child. The lovers find the
whole world singing and dancing and immersed in romance.

10. Social Motives: Social motives are very important
determinants of attention. In advertisements the human figures
attract more attention than figures of animals and things. The
reason is that man is guided by his social motives. The news about
altruism, bravery and saving another’s life by putting onesclf in
danger attracts our attention because we praise these qualities. Men
attend to things concerning their duties because of social motives.

Besides the conditions described above, many other factors
influence attention. Heredity, education and training have a wide
influence on attention. The family, school, club, class and society
of which an individual is a member, do have some influence on
his attention. The physical condition, desire, purpose of the
person concerned also affect his attention. Thus all the factors
affecting the personality of a man affect his attention as well. As
a matter of fact it is difficult to describe all direct and indirect
determinants of attention. The description given however, includes
the most important of such factors.

Q. 68. Distinguish between voluntary and involuntary attention.
Can attention be divided between two distinct tasks at the same
moment ? (Bombay 1958; Nagpur 1955)

KINDS OF ATTENTION

1. Voluntary Attention : Voluntary attention (its name is
indicative of its nature) is that attention which is willingly dirccted
to an object. If, for example, a student attends to his studies of
his own account and as a result of any external pressure, his atten-
tion will be called voluntary attention. An analysis reveals clements
of desire and interest, aim and social adjustment in this voluntary
attention, In the foregoing example the student directs his
attention because of particular aim like the passing of an exami-
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nation, acquiring knowledge or ane of a number of other goals.
He tahes an interest in studying. By passing the examumation of
acquinng knowledge he may be able to support a famly or pain
social standing and status. Like other activitres, attention, is just
another form of adjustment. The difference between the voluntary
and 1nvoluntary attention js that while the former is secured by
the motivating elements in the individual, the motnating elements
exsst without 1n the Jatter case. Thus, when altention s suddenly
attracted by a song, the attention is called involuntary.

2 Involuntary Attention: As has been explaned above,
involuntary attention is not only directed by the indwvidual's
desire of motvation, it may even be against it. It hinders the
process of goal secking somctimes, not always. If, for example,
your attention 1s attracted by a song while you are studying, your
studies will be hindered. Social adjusment is similarly obstructed
by involuntary attention  The proper adjustment of a student can
be the outcome only of an undisturbed nttentton to his studies.
On account of the fact that one can pay attcntion to only one
thing at a time, the student will not be able to attend to lus studies
if his attention continually wanders in other directions. Obviously,
a person forgets lus goal owing to nvoluntary attentron and cannot
effect his adjustment

3. Ilabitual Attention . Besides the two types of aitention
mentioned above, there 1s a third type, the habitual or non-voluntary
attention, The difference between non voluntary and involuntary
attention is that the former type 15 the result of some habit or prac-
tice and the motivation 1s 1n the individual but the reason for atten-
tion in the latter type 15 m the obpct IHabitual attention is
different from voluntary attention because habitual attention has no
need for a desite as the latter does But continued application
of voluntary attention converts it to habitual attention  For exam-
ple, a student pays voluntary attention to study in the beginning
but it is gradually transformed into habitual attention towards
reading or writing. Thus the position of habitual attention s an
between voluntary and involuntary types of atlention.

Actually the above distinctions made tn attention are not very
clear, The dilference between voluntary and involuntary attention
15 oftcn only just discernible  No attention can be said to belong
to any onc of the three types completely. A scholar has to excrcise
bis desirc inspite of his involuntary attention 1n reading.  There x
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an unconscious desirc to pay attention to an object which involun-
tarily draws your attention. In this way the difference in the types
of attention is small though it is of great importance from the psy-
chological vicw-point.

The nature of attention permits of its concentration in only
one dircction at onc time. Dircection of attention to two or more
objects means cither their acceptance as onc or such an oscillation
of attention between all of them as gives the impression of simul-
tancous ttention. But experiments have proved, beyond doubt,
that a person can pay attention to only onc object at a time.

Q. 69. Write a short note on—Distraction,
(Poona 1962, 60; Karnatak 1966, 64)

Ans. Distraction means the dividing of attention or some
interference in attention, For example, when one is studying, the
sound of a song or noise breaks in upon attention. The object
which causes the distraction is called the distractor. In fact, broken
attention is not the absence of atfention because the distractor is
associated with the activity, often, though not always, and it no
longer inteferes with the activity.

Distraction does not always interfere

Thus, the notion that distraction invariably hinders work is
mislcading, it being scen, for example, that the labourer produces
more when there is music. Some labourers, men and womnien, sing
at work in view of this fact, Not a few people do their reading and
writing while the radio is playing. Some people work better in a
noisy environment than in a peaceful one. Experiments conducted
by Morgan indicated that at first distraction caused a drop in the
speed of typewriting but it latter became constant. Pursuing the
work in the disturbed condition increased the speed and it again
dropped when the distraction was removed. But distraction in some
experiments by Weber caused harm.  Though it cannot be definitely
said that distraction increases the speed of the work, it is possible to
say with some degree of confidence that a decrease in speed duc to
distraction is not incvitable. Actually, the effect of a distraction on
some work depends in no small measure upon the capacity, interest,
practice, skill and mental set of the worker. If the distraction is
suitable the speed will be increased but if it is unsuitable the speed
will drop. ’
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Forms of Distezetion

Roughly, distraction can be divided into two forms:

1. Continuous Distraction  As the name suggeste, it i the
continyous distraction of attention Some cxamples of it are the
sound of ratio or gramophone played continuously, the noise of the
market place etc. Experiments have led to the conclusion that
adjustment to continuous distraction takes place quickly,

2 Discontimuous Distraction: This type is irregular, being
interspersed with intecvals e.g., the heanng of somebody's v ice every
now and then.  ft mterferes with work because of an impossibility
of adjustment.

Means of removing Distraction

Somc major means of removing distraction are :

1. Bemg getive innork.  Wotk (0 distraction calls for more
encrgy, so that one way of adjustment to it, or removing it, 1s fo
become ntore active 1 work

2. Disrcgard of Distraction -+ The presence of a distracting
factor while a man works 15 1o extra-ordmary condition, and so,
the best way to remove this element 1s to disregard at. The distras
ction 1s effective only when attention 18 directed 2o 1t, so that ia
attention, even the most serious dustraction, will hrep the activity
from bemng wterfered within any way

3. Making the distraction @ part of the work @ Distraction is
2n obstacle only when it is distinct from the actiity or agamst at
since atteation can be focussed just on one obpct at one time
Therelore, another method of making a dntraction inzflectine ts to
make 1t a part of the werh  Some people work better when fisten<
ing to a sang becausc they make it a part of theit work But this
approach s very difficult because in this the tlerests, nature and
capacttics of the person are invohed It s very difficult to make an

i and f y a part of the work.
Q. 70. Can attention be ideatified with Inferest ?

(Bombuy 1987)

Ans.  Aftention 1s sefectiie act of the mind. To attead toa
thing 1s to concentrate on it by removing attention from other thing
The mind can attend to one thiog at a me  Hence nund has to
select. In the sclection i 1s natural that the aund should select 8
objects in which it is interested  Thus 1s amply dcrr!am; T ind
daily bife. The boy whosc interest 1s 10 playmng will =
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question arosc as to how many stimuli an individual can pay
attention to at onc time. This will depend on the span of attention
of an individual. Different psychologists have recached differcent
conclusions about the span of attention through their cxpcriments.
C_According to A. Tucker, span of atteation is limited by six articles.
According to Charles Bonet only six stimuli can be attended to at
one time. Other psychologists have found in some individuals a
span of attention from 11 to 12 articles. Through his cxperiments
made with the help of pebbles, Hamilton saw that the span of
-attention of a subject was limited upto six or seven pebbles. When
the pebbles were placed in a group, the span of attention was
found to be greater. Jevons was the first to say that thc span of
attention is  different  with different individuals and that in
onc and the samc individual, the span of attention is different
on different occasions. In this way, the span of attention is
variable. The span of attention in children is Iess than that in
adults. Apart from age, practice, physical condition, liking,
mentality and the form of the object of attention also affect the
span of attention. Their difference in different circumstances can
create difference in the span of attention,

Experiments have becn made with the help of different kinds
of stimuli, in order to measure the span of aftention. Most of
these experiments have been in connection with the viiual span of
attention. In an cxperiment, first of all some words or figures are
written on some slides. Now these slides are gradually presented
before the subjects through an apparatus to measure span of
attention, It is so arranged that a slide may bec seen at the most
for one tenth of a second so that the subject may not be given a
chance to move his cyes morc than once. The subject has to tell
what word or figurc he has seen.  This is the span of his aftention.
The subject is given many chances and their average is taken out.
Cattell was the first psychologist to carry out an experiment to mea-
surc the span of attention in the year 1885-86.

It is clear from the aforesaid explanation that more than one
stimulus arc included in the span of attention, In connection with
the question why it so happens, it has been explained that we sce
the different stimuli in the form of one group or pattern. It has
been found out from the experiments made by FEreeman that in a
condition of simple groupism, the span of attention Js ¢ is greater.

Q. 72. Write short note on—Division of attention,
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. It is a matter of common experience that an indiridual some-
times does two or three acls together. Tor example, peaple sing
while they are taking a bath; woren knit while they are possiping
and many people keep eating ground nuts whike they are tscing a
onema, such two acts are poss'ble at the same time because stten-
tion 1s divided between them., o this division, attention cannot be
paid ta both the acts i an active form. Ordmarnly, if you pay

o eating g d-nuts, you will not be able to see the
cinema. Seeing of a cimema is possible only when your acts of
eating ground-nuts s mechanical. It is alo rae in alf those
condttions in which any two acts are done fogether. Out of the
two acts, if one 15 made mechanical, you need not pay attention to
itand it goes on by itself. This depends on practice. Even tno
complicated acts are possible at one and the same time through
practice.  But, if the acts is difficult, atiention 1o such a condition
is often diverted and not dnided Tt means that attention js very
quickly diverted from one thing to the other, although we donot
actually feel thus diversion  Gudord, while giving an example of
doing two acts by making them a single pattern, writes in his book
that when a person has learnt to play on pano with bath the
hands separately, he can also play on piano with both the hands
together

Here 4 question arises as to what is the effect of the division
of attention on that act. Some psychologists maintain that the
effect of the dwviston of attention on the production of work is
harmful, while others say that it s useful. In onc cxperiment,
Michell asked the subject to compare two weights and to count the
number of ringing Sounds upto six at one and the same time. At
frst, the act of counting was some what disturbed. but later, the
act of companson alsp, along with the act of counting, 8as pood.
Psychologists have concluded, from some other experiments of
this hind, that, by doing two acts tagether no hindrance 13 cated
w the product, but 1t s, on the contrary, more convenient and
there is an increase in production. It has been scen through the
experiments that the acts of hnocking, reading and adding, when
done together at the same lme, are more sstisfactory than when
done separately at different tines  But evidences m Tavour .nf 1he
duvision of sieation arc not avalable throuch all experiments
Paulham, by alloting a subgct the act of reading ope peem nndf
weiting another, san that some disturbarce  or the other WO

'
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caused in doing both the acts together. Similar conclusions were
drawn from the experiments made by Binet. Laurange saw thro-
ugh his experiment, made with the help of the apparatus measuring
span of attention, that the division of attention reduces the span of
attention. Spetch, on getting the act of counting done along with
a free associative experimentation, saw that the division of attention
had a bad effect on the form as well as on the resuit of work-
product.

1t is clear from the above explanation that all psychologists
do not reach similar conclusions of cxperimentation about the cffect
of the division of attention on work-product. The truth is that
the effect of the division of attention on work-product depends
much on the ability, Jiking, practice and the form of actions of the
subject. There are certain actions which can be ecasily performed
together, and, on the other hand, there are certain actions which
cannot be performed together. For example, to solve a difficult
mathematical question and to understand some difficult portion of
a pocm is not possible at onc and the same time. It is so, because
no one pattern can be made of such un common actions. On the
other hand, thosc actions, a pattern of which can be formed, are
done together better than they are done separately.



Memory and Forgets

— A e
Q.73 Whatls memory ? Analyse the factors In memory
and brieMy fndicate thelr nifure, (Foona 1955, 64, Fatra 62)

Ans,  The conscious Ievel of the human mind is not the sol-
tary level of mental activity. The impressions of various experiences
become permanent at the subconscious stage and they come to the
conscious level whenever they are needed or when there 13 that
relevant context. The experiences ate not obliterated from the
mind with the passage of time, but rather, they remain in the mind
permanently, in the memory and can be recalled with effort and
recopnised,  But, 1t 13 commen expenence that people do not
remember their cxpenences completely, and a major part is not
femembered and 11 1s forgotten. Thus remembening and forgetting
are subjects of daily experience  Memory 15 a geneal word which
includes scveral mentaf actinsties like recall, recogmition or retention.
We sec indications of memory all around us A ferson or animal
experiences ease in relearping an activity which he had Jearnt
previously but had forgotten. This proses sery obviously that the
previous learning had not been wiped out completely but had left
an impression on the mind or a change 1n the nerves which indicated
refearning, People do not completely forget the story of any mosvee
they have sezn but recount 1t with ease when they are requ sted 10
do sobya fuend, Ifsomeone clsc takes on the tedrous tuk of
teling the story of the same film, they affirm 1t hecaune they are

reminded of at, and if they hear any son from th film ploved any
where they arc cauly remimded of that foo Th ~ th ro s i tention,
recall and recogmution tn the Memors ol 3 peodn <l QApUICRLE,

which makes st a complete actraty
Memory [« a Physical Activity

Bentley and his followers suif that oy, rence or Jearmng
acquired by a person leme mpresvion  r marks on the mind,
which are memory traces  Thev ore € 1 s memory tn the
form of functional tendeas ‘oo 1ot nen unds when these

traces are wiped off  These posch st ave ostublished by giving
proofs that retention i~ a psschelo b prowess
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’Mcmnry is a Psycho-physiological Activity :

But Bartlett, Piron and Gibson and some other psychologists
have attempted to show that memory is a mental activity indepen-
dent of memory traces.  They have proved by examples of storics,
pictures, ¢tc., that memory depends more on mental states like
intcrests, motivation, biases cte. than on repetition of experience,
This makes memory a mental activity. But just as every mental
activity has a psychological base, so does memory hasa psycho-
logical foundation,  Bricfly, memory is a psycho-physiological
activity.

Memory_is_preceded by learning and therefore, memory has_
four processes in general. _They are as foflows=""""""

1. Learning T

2. Retention

3. Reeall

4. Recognition

Two of these four activities namely learning and retention,
are essential in memory.  Recall succeeds Iearning but there is no
rccognition.  Somctimes retention is followed by recognition with-
out any reeall. Besides learning and retention both recall and
recognition arc necessary for complete memory.  Sometimes it is
recall which takes place first to be followed by recognition but
equally often the order of the two activities is reversed.,

1. Learning—Tt will be quite in keeping with the context to
‘give a brief description of cach of these activitics. As has been
mentioned above, the first step or activity is learning. If the
learning is good, memory will also be good. Thus the methods
which assist learning do the same for memory. Learning creates
memory traces on the mind, on the basis of which recollection is
cfTected.

2. Retention—The second activity in memory is retention,
which means making permancent the remains of experience.  The
remains of experiences are Ieft on the mind in the form of me-
mory traces where they are safe though they are acted upon by
interest and other mental states. The proofs of retention are
recollection, recopnition and relearning.  Though recollection is a
proofl of memory, its absence is not the proof of the absence of
memory because a person often remembers something at a later
date which had cluded him 2t the carlier occasion. Same is the
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case with recognition because while its presence indicates memary
its absence js no proof that there is no memory. If we come face
}n face with a long separated friend 30d find oursehes unabke to
identily him, we cannot take this to mean that all the expetiences
selated fo that person hmve been obhterated from the memory
because the next moment we might be astonished when af last,
we succeed 1o ideatfying him  The most comviacing proof of
retention 13 furssshed by selearning in the absence of which setention
cannot be accepted.  If there is no progress in selearning g will be
concluded that there was no retention, After experiencing any
tlung the actvity of afs Iid: goes on for it This
13 proved by the fact that a poem will inger in one's bramn for some
time after one has learnt at, even though there js no effort to recall
it Students prepanng for some exapuaation would kave experic
enced this activity

Levels of Retentlon .

Retention, as has been mentioned above, 1s the makjng per-
manent of the rematns of expenieaces  The dufferent forms taken
by these semains of expersences indicate that there are different lesels
of retention.  Something remams on the fringe of consciousness
and can be recalled 1oto comciousness effortlessly  About some
things we feel 885 these had been expericnced yesterday and can be
recalled at will.  The same cannot be said of others which we forget
and can remember only when some one reminds us of them or when
some new eveat takes place  In tus way, cfforts have (o be made
in order to remember things 1n the conscrous, subeonsciovs and
uaconscious Jevel  The facts 1n the vnconscious cannot be remem-
bered and can be recavered only by word association, dJream analy-
sis and other methods

3. Recall—The thued activity 1n memory 1s that of gecall Tt
s the astivity by which the sematns of expericaces made perma-
nent, are brought back to the conscious fevel A student studics
for his cxaminations all the year round and a major part of fus
earnmg 55 proseat ia & poeqrsacat aad healiby siate sn bis mmnd
While answenng the questior paper n the evamsnation hall he
recally thus kearmag existing m the memory and putsaf down
black and white  Though thus recollection c3nnot be wenncal 1o
the original fearning, sts mattes resembles the oniginal and a £
part of the ledemag cin be rememdered mn the same form
eforts are made. Actually, recall is something novel &
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Memory is a Psycho-physiological Activity :

But Bartlett, Piron and Gibson and some other psychologists
have attempted to show that memory is a mental activity indepen-
dent of memory traces. They have proved by examples of stories,
pictures, ctc., that memory depends morc on mental states like
interests, motivation, biases etc. than on repetition of experience.
This makes memory a mental activity. But just as every mental
activity has a psychological base, so docs memory hasa psycho-
logical foundation.  Briefly, mcmory is a psycho-physiological
activity.

four processes in general.  They are as follows—

1. Lecarning

2. Retention

3. Recall

4. Rccognition

Two of these four activitics namely learning and retention,
are essential in memory. Rcecall succeeds learning but there is no
recognition.  Somctimes retention is followed by recognition with-
out any recall. Besides learning and retention both recall and
recognition are necessary for complete memory. Somctimes it is
recall which takes place first to be followed by recognition but
cqually often the order of the two activities is reversed,

1. Learning—It will be quite in keeping with the context to
give a brief description of cach of these activitics. As has been
mentioned above, the first step or activity is learning. If the
learning is good, memory will also be good. Thus the mecthods
which assist learning do the same for memory. Learning creates
memory traces on the mind, on the basis of which recollection is
cffected.

2. Retention—The sccond activity in memory is retention,
which means making permanent the remains of cxpericnce. The
remains of experiences are left on the mind in the .form of me-
mory traces where they are safe though they are acted upon by
interest and other mental states. The proofs of retention are
recollection, recognition and relearning.  Though recollection is a
proof of memory, its absence is not the proof of the absence of
memory because a person often remembers something at a later
date which had eluded him at the ecarlier occasion, Same is the
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case with recognition because while its presence indicates memory
its absence is no proof shat there 15 no memory. If we come face
to face with a fong scparated friend and find oursehes unable 1o
identify him, we cannof fake this to mean that aff the expeticnces
related to that person have been obliterated fromn the memory
because the next moment we might be astonished when at last,
we stceceed in identifying him  The most convinang proof of
setention 1s furnished by telearning i the absence of which fetention
cannot be accepted.  If there )s no progress in relearning it will be
concluded that there was no rctention. After expenencing any
thing the activity of its consolidation goes on for sometime. This
i proved by the fact that 8 poem will hnger 1n one's brain for some
time after one has learnt st, exen though there js po effort to recall
it. Students prepaning for some examination would have expen-
enced this activity.

Levels of Rtention -

Retention, as has been mentioned above, s the making per-
manent of the remains of expenences  The different forms taken
by these remarns of experiences sadicate that there are different levcls
of retentton.  Something femains on the fnnge of consciousneys
and can be recalled into conscrousness elfortlessly  About some
things we feel as if these had been experienced yesterday and ¢an be
recalled at will.  The same cannot be said of others which we forget
and can remember only when some one reminds us of them or when
some new event takes place  [n thrs way, efforts have to be made
in order to remember things in the cotscious, subconscrous and
uaconscious level, The facts yn the unconscrous cannot be remem-
bered and can be recovered only by word assocration, dream anafy-
sts and other methods

3. Recall~The third actnity 1n memory s that of recall  ft
is the activity by which the remams of experiences made perma-
nent, are brought back to the conscious lesel, A student studies
for his cxaminations all the year round and a major patt Of huy
learning ts present in a permanent and bealthy state s b mind
While answerning the question paper 1n the examination hall ke
recalls this learming existing in the memoty and puts it downan
black and white  Though this recollection cannot be adentizal o
the original lsarang, its matter resembles the onginal and a major
pact of the l2arning can be temembered tn the same form if suitable
efforts are made. Actually, recall 1s something novel ag* == " <
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a mere reproduction of the past experience or perception. In spite
of the fact that it depends on retention, recoliection is not fashioned
entirely by it. It is not necessary that if retention is goad recollcc-
tion will also be good.

Nature of Recall

Ebbinghaus experimented to see whether recollection is creative
or reproductive, i.c., whether the person concerned puts somecthing
alien with the recollection or does he make a faithful reproduction.
Ebbinghaus taught some senseless stanzas to some people and asked
them to recall these stanzas after different time intervals. From the
results he concluded that recollection is reproductive, a view with
which Bartlett and his followers do not agree, and to prove their
point they experimented with the recollection of a story. A student
was made to read a story with care and was given to recall it fifteen
minutes later. This reproduced story was given to another student
to read and he, too, was asked to recall it. In this way, students
were made to recall a story by this chain method and it was conclu-
ded that in the last reproduction, the conclusion and even names of
the character had been changed.

4. Recognition. The Jast step in memory is recognition.
Sometimes recall comes after recognition as, for example, when we
recognise an old friend the moment we set eyes on him and then we
arc reminded of many things about him. On other occasions,
meanwhile, it is recall which precedes recognition. Suppose that
I am travelling in a train and I am confronted with the embarassing
situation of someone asking me whether I had recognised him.
Y apologise doubtfully and confess my inability to recognise him.
The person says, ““When ten years ago we lived in Saket, Meerut,
We were neighbours™.  And this statement starts a reaction, remin-
ding me of my experiences of ten years ago. I then recognise the
person. shake hands and start talking of this and that. This exam-
ple shows that recognition sometimes follows recollection.

Recognition may ecither be definite or indefinite. A person
recognises a friend immediately he sees him and is perfectly aware
of cvc‘rything about this person, this being an example of definite
recognition.  An example of indefinite recognition would be the
inability of a person to remember th= time, place and context in
which he first heard the story which has just been related to him
inspite of the fact that he recognises the story itself. The person
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knows when, where, how and by whom, i fact everything, of the
recognised subject.

In recogmition, the recognised person of subjet 18 scp.!lfllf"
from other subjects or people.  When a person recopniscs 8 friend
1 a crowd, he distinguishes his friend from the rest. This diffczen:
tiatron has a Jot of significance in recopmition and the more cract it
15, the better will be the recognition. And, recogmtion s iml“"“"’,c
tn the absence of differentiation  Recogartion literally means cogn~
sing agan, and it 1s therefore the cognitton of some subyect seea
before,  Thus recognition comes after cogmtion. 3

Q.74 Dsscribe the conditions favourable fo mrmcnsannnc.
What docs good memory consist in? Name and [Nustrate !'75‘:’
factors that help retention. (Baroda 1954, Raj 1957, 4672 957

L s
Ans, To study the favourable conditions in m:molgm\‘:~
necessary to study the favourable conditions for kearning, “cuﬁ.\\‘

recall and recognition. Consult chapter No 9 for the for

conditions 1a fearmng
Favourable Conditions In Retention .
Many experiments hase been carrred out on this ’:“:\f\\
many phystological and psychological conditions RV PR L
1n learning. Some of the main cunditions which fa

H N N
e 1. Nature of Materal ~ The tollowtas S N

material to be retained help i its retention 10 4 ™ ‘:\‘ .
() Intensiy s The mtensity of e < ™ S
retention of a subpct.  Weak or adnarNt N - N
in the mind for any length of tme (4" RN
membered with ease.
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treme beauty or uglness and suk i A
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2. Duration: A scnsation which continues for a longer
time, can be retained for a longer time in the mind. A sensation
of a shorter duration will be, correspondingly, retained for a
shorter duration.

3. Amount of Material : 1f the subject being persued is long
it will be retained for a longer time while a shorter subject will take
less time before it is forgotten. The amount of material to be
learnt has a favourable cffect on its retention, there being two
reasons for the phenomenon. (a) A man has to make less exer-
tion in order to learn a shorter subject, while a longer subject
demands more cffort and therefore, the retention is morc lasting.
(0) In the longer subject, as compared to the . shorter, the person
finds the meaning and relates the various parts of the subject to-
gether, all this is the power of retention.

4. Amount of Learning : The extent of retention is directly
proportional to the amount of learning that is to say that reten-
tion will be more if the amount of learning is large. A subject
studicd more stays longer in the mind while one studied less will
remain in the mind for a shorter period. Overlearning has a
favourable effect on the retention,

But this does not mean that retention will go on increasing
with the learning because after a certain limit disinterest, fatigue,
and monotony may have a derogatory cffect on retention. There-
fore, the increasing and strengthening effects of overlearning confine
themselves to a certain limit.

5. Methods of Learning : The methods of learning, too, do
not fail to impress their importance on the retention of a subject.
Learning by the whole method instcad of the part method, the
spaced method instead of the unspaced method and the active
method instead of the passive method result in better and longer
retention.

6. Speed of Learning : The faster the learning, the better
the retention. This is the principle in accordance with which
people learning faster scem to retain the subject learnt for fonger
periods as compared to the slower learners. For cxample, a child
grasped mathematics later than his contemporaries, but when it
came to language, making no pretensions he was far quicker at it
His retention of language was far more than that of mathematics‘
Actually, the speed of learning indicates the inclination of the boy:
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owards a subject and interest he takes in it, and duc to thess he
earns it faster and retains 1t longer,

7. Feeling: Freud and other psycholopists assert that we
ctain pleasant experiences for a longer time whereas we forget
ainful expertences quickly Even if all psychologists do not accept
his view of the psychoanalysts no one denies that pleasant ex-
ericnces are remembered longer than painful ones. With the
assage of time man becomes indillerent to all past experiences
viped out from the boatd of memory.

8. Attention: While studying a subject, 1f greater attention
s paid to the subject the retention will be better. On the con-
rary, the retention will be weakened by inattention.

9 Sleep: Some time elapses, after study, before the subject
 retained in the mind 2nd :f this time of strengthening and reten-
on is used for sleep, the memory traces get a good opportunity
> be etched upon the memory.  Psychologists differ 1n regard to
e cause of the effect which sleep has on retention.

10 Mental Review - 1f some expenence 1s incessantly con-
mplated upon 1ts retention 1s better than one about which the
iind does not trouble itself  Really speaking, by mental review a
:petition of the subject 15 caused which strengthens retention,

11. Mental set: A person retains those things for a Jonger
eriod which coincide with his mental inclmations A religious
erton remembers 1dea relating to religion for 2 long time and a
nsuous man remembers things of sexual interest.

Appercep © A p means the imilating of
arned subject with the knowledge already present. The retention
f a newly learned subject 1s greatly facihtated if it is assimilated
th the present store of knowledge to start with. And on the
ther hand a longer time 1s needed for retention 1f thts assimilation
 not effected.

13. Intention : Thus, too, 1s not far behind in making s
rescace felt, on retention  If a subject 1s learned with the express
teation of berng retained, the aim will be Ffulfilled with extra~
rdinary success. But if there 1s no such intension, the subject
moves itsell from the memory of the person after sometime.
carning gathered with a view to appeaning in the cxaminations
- remembered better and things picked up here and lhem{, m t.h=
rdinary course, are easily forgotten unless the person has 8 SP«"{L_\
chination towards them.
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same voice if the clement of expectancy is absent. ~But on the other
hand, mental set may cause faulty recognition because you may take
every knock at the door to be the one made by the person whom
you are waiting for. -

2. Confidence: This, too, is an indispensable clement in
recognition. In its absence even correct recognition becomes infes-
ted with doubt and a mistake is the outcome. In reality, only trial
and error can regulate the amount of self confidence which one may
have in a particular situation.

.75. Write an essay on how to build up a good memory.
Q y pag (A[adms‘¥966 )

Ans. Many experiments were conducted, in psychology, with
a view to effecting economy in memorising. In these experiments
attempts were made, after experimenting with different methods of
memorisation, to find that method by which the maximum material
may be memorised in the shortest possible time. The economy of
the following methods has been brought to light—

1. Recitation : The mental repetition of something is called
recitation. Recitation makes the subject firmer than if it were read
over and over again or repeated. Mental repetition is an active
way of study. This saves time, at the same time assuming the
longer retention of the subject.

2. Spaced and Unspaced Methods : As the name suggests,
the spaced method of memorising is one in which there are time
intervals in the memorisation and the subject is connected to
memory after various sittings. On the contrary, the memorisation
in the unspaced method is done at one sitting, without any intervals
being introduced.

Many experiments were done in order to assess the economy
affected by these two methods. In Ebbinghau’s opinion, the spaced
method is more economical in the memorisation of meaningless
things. Belborn and Villian opiaed that the spaced method is better
in thc memorisation of poetry and prose. Lashley considered the
spaced method to be better while Cook approved of the unspaced
method.

The economy in the use of either the spaced or the unspaced
methods depends upon the abilities of the individual and the nature
and extent of the material. A short poem of 8 to 10 lines should be
memorisec.i at one sitting. On the other hand, it is generally difficult
to memorise a poem comprising 200 lines at one sitting because the
possibilitics of fatigue in attempting to learn so long a poem without
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rest are very great,  Actually, the spaced method has many advan-
tages over the unspaced method. Not only 1s the fatigue climinated
in the interval, but there is an opportunity to contemplate on the
subject learnt. Ths helps to remove the monotony caused by long
periods of study and it enables a person to keep his attention focus-
sed on learning.  The interval also chminates any wrong activities
and presents their repetition, There is £O peneral rule as to the
interval between two sitting and st depends on the individual and
the subject taught. 18 can be said that the interval should be long
enough o remove the fatigue of the Jast siting and strengthen the
memory traces,

3 Partand Whole Methods: To study something by the
part method ts to dwide 1t into parts before studying or memorising
it. On the ether hand, a subject s read according to the whole
method when it is read from start to finish, asawhole, The
experiments carried out to measure the superiority of these methods
over each other have not yiclded consistent results.  Sometimes the
part method showed hetter results while on other occasions it was
the whole-method which excelled. Lotti Steffens concluded from
his expeniments on children and grown-ups who were required to
study meanngless material, that the whole method saved 12 percent
of ume as compared to the part method. Contrary to this Pech-
stein, in an experiment, instructed 6 persons to learn 32 times emp-
loying thc whole method, at the same time instructing 6 others to
do the same by using the part method. When the results were
compared, the people using the part method in the memonsing had
taken less time than the other six  Pechstein concluded from this
that the part method 15 more advantagcous than the whole method.

Actually the two methods part and whole are not contradic.
tory. The apphcation of onc or the other method to the memori-
sing of certain subject 1s decrded by its extent and nature and by
the ability of the andividual ~ The whole method 15 better than the
part method when 1t comes to leacning a short poem but the part
method proves more advantageous if the poem ts a long poem.  In
this case, 1t would be advisable to go through the whole poem to
start with, 1n order to relate the different parts of the pocm and to
follow this up by learning 1t a small prece at a time. [t is generally
better to uss the whole method if the subject be difficult because it
is easier 1o understand its different parts mndividually.  But, at the
same time, 1t 15 essential to use the past method tn making sense out
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same voice if the clement of expectancy is absent. But on the other
hand, mental set may cause faulty recognition because you may take
every knock at the door to be the onc made by the person whom
you are waiting for. -

2. Confidence: This, too, is an ipdispensable clement in
recognition. In its absence even correct recognition becomes infes-
ted with doubt and a mistake is the outcome. In reality, only trial
and error can regulate the amount of self confidence which one may
have in a particular situation,

. Write an es n how to build up a good memor
Q.75 & essay o pag (Mudras ¥966 )

Ans. Many experiments were conducted, in psychology, with
a view to effccting economy in memorising. In these experiments
attempts were made, after experimenting with different methods of
memorisation, to find that method by which the maximum material
may be memorised in the shortest possible time. The economy of
the following methods has been brought to light—

1. Recitation : The mental repetition of something is called
rccitation. Recitation makes the subject firmer than if it were read
over and over again or repeated. Mental repetition is an active
way of study. This saves time, at the same time assuming the
longer retention of the subject.

2. Spaced and Unspaced Methods : As the name suggests,
the spaccd method of memorising is one in which there are time
intervals in the memorisation and the subject Is connected to
memory after various sittings. On the contrary, the memorisation
in the unspaced method is done at one sitting, without any intervals
being introduced.

Many experiments were done in order to assess the economy
affected by these two methods. In Ebbinghau’s opinion, the spaced
method is more cconomical in the memorisation of meaningless
things. Belborn and Villian opiaed that the spaced method is better
in the memorisation of poetry and prose. Lashley considered the
spaced method to be better while Cook approved of the unspaced
method.

The economy in the use of cither the spaced or the unspaced
methods depends upon the abilities of the individual and the nature
and cxtent of the material. A short poem of 8 to 10 lines should be
memorised at one sitting, On the other hand, it is generally difficult
to memorisc a poem comprising 200 lines at one sxltmg because the
possibilities of fatigue in attempting to learn so long a poem without
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rest are very great,  Actually, the spaced method has many advan-
tages over the unspaced method. Not only is the fatigue eliminated
in the jnterval, but there is an opportunity 1o contemplate on the
subject Iearnt, This helps to remove the monotony caused by long
periods of study and it enables a person to keep his attention focus-
sed on learning, The intenval also climinates any wrong activities
and presents their repetition. There is po general rule as to the
1nterval between two sitting and it depends on the individual and
the subject taught. It can be said that the interval should be fong
enough to remove the fatigue of the last sitting and strengthen the
memory traces,

3. Part and Whole Methods: To study something by the
part method s to drvide it into parts before studying or memorising
it.  On the other hand, a subxet 15 read according to the whole
method when st as read from start to finich, asawhole. Ths
experiments carnied out to measure the superiority of these methods
over each other have not yiclded consistent results,  Sometimes the
part method showed better results while on other occasions 1t was
the whole-method which excelled. Lotti Steffens concluded from
his experiments on children and grown-ups who were required to
study mearungless material, that the whole method saved 12 percent
of time as compared to the part method. Contrary fo this Pech-
stein, in an expepiment, nstructed 6 persons to Jearn 32 times emp-
loying the whole method, at the same time instructing 6 others to
do the same by using the part method When the results were
compared, the people using the part method in the memorising had
taken less time than the other ux  Pechstern concluded from this
that the part method 1s more advantageous than the whole method.

Actually the two methods part and whole are not contradic.
tory The application of one or the other method to the memor-
sing of certan subgect 1s decided by sts extent and nature and by
the ability of the individual  The whole method s better than the
part method when it comes to learning a short poem but the part
method proses more advantageous if the poem 15 2 long poem. In
this case, 1t would be advisable to go through the whole poem to
start with, 1n order to relate the different parts of the poem and fo
follow this up by Jearning 3t a small picce at a time It is generally
better to use the whole method if the subject be difficult becaute it

i3 casier to understand its different parts individually,  But, at the
same time, 1t 15 essential fo use the past method in maling sense out
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of the difficult portions of the subject. Thus, time can be saved
in using the whole method with a short subject and the part method
in the perusal of a lengthy and difficult one, but in reality, the
subject will have to act according to his personal capabilities be-
sides the general law when he wants to decide on any one particular
method. If we tire casily by the whole method, the part mecthod is
unquestionably better for us.

4. Active and Passive Methods : Memorising by utterance
is the active method while mental repetition is the passive method.
Many cxperiments have been carried out to measurc the cconomy
which these methods may effect.  Gates, Ebbinghaus and his follo-
wers concluded from their experiments that the active method is
better than the passive method.

Actually the active method is better than the passive in many
respects,

1. The activity in memorising is increascd.

2. The desire to learn and the ceffort are maintained while
the relation between the various parts is established casily and
naturally,

3. The subject is understood and the rythmical grouping and
localisation of the various parts of the material also takes place.

4. The method forms a sort of pattern of the subject in the
mind of the learner and anything missing from this pattern can be
recalled casily.

5. This method reduces mental distraction. But this does
not mean that the passive method is always less useful than the
active method, Actually, in learning any thing new it is always

advisable to memorise it mentally before memorising it by reading
it aloud.

5. Rote and Intelligent Methods : If a person is learning or
memorising something without understanding it, he is said to be
using the rote or unintelligent method  There is no apperception
in this. On the other hand, by usc of the intclligent method jt in-
volves the understanding of the subject and apperception does come
about.

The experiment to measure the cconomy of either of these
subjects reveals the consistent superiority of the intelligent over the
pnintc]ligcnt or mechanical method. The mechanical method does
not form any association betyeen the material and the thoughts in
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themind and the matter is thus not strengthened, which resulls in
its carly ehmination. On the other hand, the intelizent method
Iends firmness to the memory which becomes more permanent,

6. Grouping and nthm : Memorisation 1s considerably facili-
tated by rythm and grouping [t is casier to memorise poetsy than
prose but by the rythm ccheme. One couplet contains enough
meantng to be spread over several pages, but the rythm malkes the
memorisation easicr.

7. Assoctation* Association as a factor which deeps memo-
risation is no less jmportant than the other. Suppose that we have
to remember that the first stepin the solution of arithmeticat
problems 15 the bracket and the successine steps are of, duision,
multiplication, subtraction and addition and in order to facthtate
it, an association between *B' and brachet, O and of, D and divi-
sion, Isnd jnto or muluplication, S and subtraction and, A
and additton may be formed, keeping in mind that the letters re-
present the first letter of cach word. These letters should now be
put together to form the word BODISA; which, when remembered,
will keep this law in mind  Other associations in different subjects
may be formed simularly.

Bestdes the method of memorisation detailed above, all the
favourable factors in retention should be used comprehcnsn:ly.
The desire to affords considerabl in remem-
bering, because of the case mn ton which is absolute?:
essential.  Rest and sleep also affect memonsation and attention
should be pard to them  The use of srmilar imapes, simular to the
subject also helps memorisation and retention

Q. 76. What are the causes of forgetting ? Briefly discuss

the theory of retroactive Inhibition.
(Poons 1952, Guyear 38, Banaras 65, Nogpur 63,
Muzaffcrpur 64, Karnatak 65)

Ans  The difficulty, or inability, of a subjyct 1n being remem-
tered or commg to the conscrousness 1s the mental activity, due to
forgetting It contradicts remembening and 1t a8 the falure of
Tetention.  Sometmes, aimost oo ofitn, the thought s setaned
even though 1t 1s not recalled  Its inability to come to the conscious
Jevel can be attributed to a vanety of reasons. Therefore, mere
faslure to recollect s not the same thing as forgetting. Bul‘lack of
progress in selesrmng 1s definitely forgettng  Brefly, failure of
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recollection is partial or temporary forgetting, the failure of reten-
tion is complete or permanent forgetting.

Forgetting is a Passive Mental Process :

According to Ebbinghaus, forgetting is a passive mental
process. The activity continues automatically with the passage of
time and the mind does not interfere with it. The activity of
forgetting proceeds with good speed for some four to six hours after
the learning of meaningless pieces but by the time 5 to 7 days have
passed, the enthusiasm dies out and the activity is very slow, so
much so that the difference between the forgetting of the 10th and
21st days is almost impermeable.

Forgetting is an Active-Passive Process :

Some psychologists have not accepted the opinion expressed
by Ebbinghaus. They think that forgetting is an active-passive
process implying that the mind too takes a hand, the other being
the passage of time, in forgetting. Forgetting is effected in no small
measure by the mental processes which take place in the interval
between remembering and forgetting. The least amount of forgetting
takes place in sleep but if the person engages in some other activity
it is comparatively more, Forgetting is also speeded up by some
injury to the brain, consumption of alcoholic liquids, feeling,
emotion, mental tension etc. In this way, forgetting is both an
active and a passive process.

Causes of Forgetting

Many theories about causes of forgetting are current,
Ebbinghaus attributes forgetting to passage of time while Freud
and Bartlett are more inclined to blame the activities which take
place in the interval of forgetting. Roughly speakihg, most
psychologists have given the following causes for forgetting :

1. Interpolated Activity : As far as the behaviourists are
concerned, it is the interpolated activity after learning which causes
forgetting, the extent of forgetting depending upon the divergence
of these activities from the material learnt.

2. Disuse: The theory of disuse postulates that any learnt
activity or accumulated knowledge will be gradually forgotten if it
is not regularly practised. Psychologists who do not agree with
this view assert that forgetting is due not only to djsuse byt also to
the activities after learning,
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3. Retroactise Inhibition : Some learning tends to contra-
dict some previous learning, a tendency entitled retroactise inhibi-
tion, meaning the fatal cffect of interpolated activity on Jearning.
This theory was first proved by Muller and Pilzecker.  Retroactne
inhibition is specially affected by the following four things :

(@) Similarity between past learning and interpolated learning ¢
Experiments have proved that the retroactne inhibition
will increase with similanity with the past learning and
interpolated activities.

Dyfference in quantities of post learning and Interpolated
learning :  Retroactive inhibition will be more if the
quantitties of past learning and interpolated learning are
vastly different in favour of the latter. But if the latter
15 less, the hinderance will akso be Jess.

Temporal relation of the interpolated activities: 1 the
nterpolated activities take place soon after the previous
Jearning the hindrance will be accentuated, The most
harmful intepolated activities are those which take place
either immediately after learning or just before recollec-
tion while the least harmful ts the one taking place in the
middle of the retention period.

(dy Intelligence and age of the learper: Retroactnve inhibi-
tion 1s reduced with every increase in the age and intellt-
pence of the learner.

The two factor theory expounded by Melton and Lackun
singles out two factors as having ¢ dinary effect on i
inhibition. The learning of a new thing causes the forgetung of
the old by hindering its relearming and the other factor 15 the com-
petition between the old and new memory traces

4. Repression: The psychoanalysts believe that the major
cause of forgetting 1s repression, £ ¢.. the pushing of the experience
of thoughts tnto the unconscrous.  Freud said thatit 18 natural o
human beings to repress sorrowful thoughts because of the pain
of the cause if remembered, It was the theory of repression on
which Freud founded his successful analysis of everyday forgettng
in wrilting, speaking, recogmising and the forgetting of the mental
patients but the description of forgetting, tn things other than
these, annot acoept repression as the sole cause.

5. Factors affecting learning : All the factars “h.“(

(b

{c:
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learning also affect forpetting because forgetting is the unlearning of
a kearnt subject.  The major factors are—

(@) Mecthod of learning :  As a peneral rule ot can be said
that forgetting is fess 1n the case of whole, spaced, active
and insightful learning than in the case of past, unspaced,
passive and unintelligent methods of learning.

{h) Quantlty of learninz s Within a limit, the absence of
ozver learning may bring about forgetting, while the same
effect may be produced by over fearning outside the limit,
Inside the imit, forgetting will be less if there is over
learning.

Speed of learning: Faster learning censures retention
while slower leatning 1s forgotten relatively quicker,

() Instrument of learninz :  Forgetting is more in the nse of
a small and less extensive instrument than in the use of
a bigper and more extensive instrument.  Similarly, there
15 more  forgeting in  the case of sorromful or
meamngless instruments than in the case of happy or
meamngful instcuments

6. Deficlency of thinking and repetition : Mental thinking
and asstst and recolk and jn the same
manner these factors also aflcet forgetting, fe., in the absence of
these factors forgetting rnereases.

7. Dcficiency of the Mental Set : Mental set is another
factor of n the and of a subject so
that its greater concurrence will reduce forgetting.

8. Brain Imury : Often when a person suffers a brain injury
he forgets many incidents and expenience and the extent of the
forgetting depends upon the seriousness of the inyury,

9. Uses of Stimulants . Wine and other stimulants havea
deterimental effect on the brain, because they weaken the memory
traces. Thus forgetting will be increased »f such intoxicants are
used.

10, Alicred Stimitlus condision If there 1san assocration
between the stimulus and the situation of the stimulus, then for-
geting s facilitated by any change 1n the sitwation or condstion of
the stmulus. People who stay abroad for long forget their
correct dialect.

Besides the causes mentioned above, the factors which anflu-
ence retention and recollection may also cause forgettiog. In brief,
every factor which hinders memorisation causcs forgetting. The
chart given on page 242 makes clear the causes of forgetting.

(e
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Association

Q. 77. Discuss the main contribution of Ebbinghaus to the
growth of experimental psychology. (Agra 1957)

Introduction

Ebbinghaus occupies an important place in the history of
modern psychology in Germany. His influence on German psy-
chological thought is confined to the Jater half of the nincteenth
century. He was born in 1850 in a trader’s family. He was educated
at the Bonn University where he studied history and physiology. For
his higher education he went to Halle and Berlin. In 1870 he joined
the armed forces but three years later he resigned from his commis-
sion and rcturned to Bonn and secured the degree of doctor of
philosophy. The subject of his thesis was ‘nature of the unconscious’.
This Jed to Ebbinghaus developing an interest in psychology in
pursuit of which he studied Fechner’'s book on the subject.  After
that he independently took up rescarch work in psychology because
he had no acquaintance with the contemporary psychologists and he
could not invade their sanctum. He visited England and France
where he picked up considerable knowledge of psychology, In 1886
he was appointed to the post of assistant professor at the Berlin
University but he subsequently joined Breslau and then finally Halle
University, His most important work consists of his experiments on
niecmory.

Caontribution to Psychology

Ebbinghaus’ initial experiments with memory were performed
upon himself, and for these experiments he invented what are called
nonsense syllables.  With the help ol these syllables he found a
solution to the problem of association.  Associationists believe
that association is the basis of every experience. In his examination
of memory Ebbinghaus used the nonsense syllables to control the

association and thereby gained control over those clements which
could influcnce memory.
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Lbbinghaus’ experiment on memory can be described ap-
proximately thus. He wrote down the nonsense syllables on separate
cards and then placed them in a specificorder,  After that he started
examining them from one end.  When all the cards had been seen
he tried to employ his memory and wnte down the syllables in the
order in which he had secn them, From this experiment Chbbinghaus
concluded thit if the number of nonsense syllables is sesen then they
can be memorised 2nd reproduced correctly after one single viewing.
No more than three seconds would be necessary for the purpose. In
the same way tf the number of nonsensc syllables is 12 then they cag
be reproduced correctly after 17 seconds taking 82 seconds. From
his experiments he gained the following data @

Number of nonsense number of time fa average ime,
syllables recalicction secands secs. per word

7 1] 3 ¥
10 13 52 52
12 i7 82 68
16 30 196 12'0
24 44 422 176
36 55 792 220

In this way Ebbinghaus prosed from his cyperiments that
repetition snd time play an important role in memory. As the
number of nonsense syllables tncreases the number of recolkctions
and the time also increase, a fact which 1s apparent from the above
table,

Lbbinghaus experiments with memory n fact provided a wealth
of detail. For cxample—examinng the relation between learming
and retention Lbbinghaus found out the number of recollections
which would be necessary for a bist of 16 nonsense syllables, which
was learnt 24 hours previously, can be reproduced exactly  He
found that the relearming of a thing leatnt 24 hours previously can
Jead to an economy in time of about 10,  Thts method of memory
testing evohed by Ebbinghaus is koown by the name of saving
method.

Through s cxpzniments Ebbinghaus abo tarst that atas
possible to calculate the time that would be needad to forget some-
thing which had been lzarnt  Besides, what faclty cun be achiered
if the thing Jearnt 1s relearnt or recollected at frequent intenals 7
What arc the best methods of memonsing for fongest rc ~
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He also proved that the study of memory can be given a scientific
basis and the facts related to it examined,

Ebbinghaus published a detailed account of his research work
in two volumes, ‘Theory of Colour Vision' and ‘Ground work of
Psychology’.  The latter in particular achicved considerable fame and
was for years treated as a standard treatisc on the subject suitable
for usc asa text book. The style of the author was lively and
attractive which was onc of thereasons for the popularity of his
books. Ebbinghaus occupics a premier position in German psy-
chology, and the facts derived from experiments with memory, con-
stitute a completely original contribution to psychology. Besides,
one of the most important aspects of his work is that he proved
conclusively that such clusive mental activitics as memory could be
studicd in the laboratory, litcrally under the microscope, a thing
which had hitherto been considered well nigh impossible. And his
work is an implicit assertion of the scientific nature of psychology,
an cloquent testimonial.

Q. 78. Write short note on kinds of Association.
Kinds of Association :

There arc two Kinds of associations—controlled association
and uncontrolled association. Ordinarily, our association in
different actions of our daily lifc is scttled and therefore almost
controlled. The pattern of how we shall solve problem, when it
presents itself before us, is almost alrcady settled. How little a time
we took in doing so and how correctly the work was done is some-
thing important. The following two kinds of controlled associa-
tions have been accepted.

1. Partially Controlled Association : The process of accocia-
tion, in this, is not completely controlled. The subject sclects one
of the many words. In an experiment of this kind, the experimenter
instructs the subject like this, I shall speak out the name of some
thing and you will spcak out the name of any one part of it.” Now
supposc he says ‘school’, so many things arc included in school and
the subject can name any one of them. .

2. Compcetely Controlled Association : In this, asis clear
from its name, the process of association is completely pre-settled
and controlled.  For cxample, night is the antonym for day, bad
for good, white for black, big for small and high for low ,Now

. H

if any onc of these words is spoken before the subject, he will
certainly give its antonym, ’
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Results of Lxperiments on Association :

As has betn already said, the subject’s knowledge about
Janguage and words is tested from the result of controlled
association. On the other hand, complexes are found out through
an experiment of free association. Associatne reaction time is
studicd through the expeniments of assocsation.  In this connection,
experiments are made, some times by speaking a word and some
times by presenting it Inthe same vway, a subject expresses his

i by speaking, i1 by writing and some
umes by namng 1t. Cattell, Woodworth and Wells have made many
expenments about the test of reaction period through the name of
anobyct In this, a pictore of familar objects or colours was
shown to the subject and he was ashed to tell their names. It was
scen from these experiments that more time was taken tn expresung
the names of the obpcts than what was taken in reading them;
because more practice was needed tn naming the objects than what
was nceded 1n reading them  Secondly, 1n naming an object, many
names enter the mind together and tims is takenun selecting the
correct name  from among them; while there is no need of
selection 1n reading it In studying assoctation reaction time
about reading, Catell prescnted some words, latters and figures
before the subject and ashed him to make a response by reading
them loudly and hurncdly. It was found out from these cxperiments
that the reaction time for bigger words and figures was greater than
that for smaller words and figures. It was so because more time
was taken 1 sceing them

Besides the above mzthods, the study of associatton reaction
time 1s also made through controllzd associatton method  In this,
the subject has to speak out a word opposite or coordmalmg to
the stimulating word  In testing pl
only onc opposite word 1s spoken and the reaction time s xhex&
forc Iass  In testing partially controlled associstion, the subject
has a chance to make a selectson and the reaction time 15 therefore
greater,  But then, similar conclusions are no( r:uchtd about aff
the subyects. I testiag complelely the
reaction period of the subjects, possesung a small vocabulary,
is long, because some times they donot hnow cven the opposites.
Murphy, Young, Wreschner, Cason and other psychologists have
studred the reaction through a free assocration method. It has been
found out from the expeniments made by Menzorath and Wells
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that reaction time can be reduced by practice, because, through
practice, the subject adjusts himself to the situation and therefore
does not take much time in reacting. It has been found out from
the experiments made by Anderson that the reaction time in case of
adults is less than that in case of children.

Through his experiments, Wreschner has reached the
conclusion that the reaction period in free association is less than
that in the controlled association. In 1917, a psychologist, named
Mag, concluded from his experiments that the reaction time in
free association is greater than that in controlled association.
Nevertheless, no definite conclusion in this connection could yet be
established to decide whether a difference in the controlled and
free reaction period to any stimulating word is unavoidably caused
or not. It has been found out from the experiments made by the
psychologists, named Jhumb and Marbe, that the reaction period
of a word is decreased by repeating it again and again. This fact
has been verified through the experiments made by other scientists.
According to Cason, a specified word, in the absence of repetition,
does not remain united with the stimulating word and the reaction
period is therefore increased. Thus, the reaction period is reduced
by repetition.

Determinants of associative reaction period—

Associative reaction period depends on various factors.
Many experiments have been made about the effect of these factors,

In a concrete form, the factors effecting the associative reactjon
period are given below :

‘ (1) Indirect Response—Indirect response is that which the
subject does not express but keeps it hidden in his brain and
presents some other word instead to represent response. 1In this

way, in case of indirect response, the associative reaction period is
increased.

(2) Interfering Response Words—In order to associate some
words, many words often present themselves before the subject and
time is taken in making a selection among them b
presence of such interfering response word, :
period is increased.

o 3 Internal.Distractz’on~Sometimes, the attention of the sub-
ject is internally distracted by a stimulating word on the recollection
of some happy or sad event. It is clear that it wij] cause some

So, in the
association reaction
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delay in making response and the association reaction time will
increase.

4. Absence of Response word—Sometimes 1t so happens that,
on presentation of some word, no other word or idea tn the form
of response enters the mind of the subject immeduately, ond a delay
is therefore caused in making response and the association reaction
period is increased.,

S. Mental Condition~The effect of mental condition on the
associative seaction persod ts important.  If the subject is mentally
alert, he makes the response at once and the associatine reaction
period is less  On the other hand, if the subject is not mentally
alert, the respoase 1s delayed and the assocratise reaction peaod is
more. Besides the mental alertness, complexes, relation betneen
stimulating and responding words and many other mental factors
affect the associative reaction period.

I'ree Association :

Association 13 not fixed and controlled in fr ¢ association.
The results of frec assoziation, in a concrete form, have been used
with (wo kinds of purposes

1. Detectne—Frec assocration  method has been used
many countries to detect a crime  In this method, a hist of at feast
twenty stimulating words, which are related to the circcumstances of
the crime, is made Now, besides these, some eighty such words
are selected, which have no spectal relatton with the aircumstances
of the crime. The hst of these hundred words is presented before
the accused and he 13 instructed to express the first word that enters
his mind atonce after the stimulating word ts spoken  Now, the
stimulating words are spoken, one after the other gradually, and it
1s found out with the help of stop-watch as to how much time does
the accused take 1n responding the various words  Along with this
examination, the gestures of the accused i makng response are also
tatenaato account  Blood pressure 1s also sometumes taken. The
first psychologist to detect crime through this method was a German
psychologist, named Werthermer ~ After that, many other psycho-
fogists have successfully used this method  The psychological
principke at the root of this success is that, when such stimulating
words, which are conaected with the crimnal mcident, are presented
before the accused, the accused trics to repress the response which
presents tsell 1 bis mind and this increases his geaction peniod to
those words. %w, if some acccused  takes pore e 10 FESPONSC 1O
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most of the twenty specified words given in the list, there is sufficient
ground to believe that he has committed the crime, or clsc he would
not have behaved like that. Here it is necessary to note how much
time more an accused has taken in making response to the words
relating to the incident, This fact can be ascertained by comparing
his reaction time with the reaction time of other accused persons.
Now, if the accused person is only one, it will not be proper to
consider him as guilty or guiltless only on the grounds of his reaction
time, because it cannot be decided whether his reaction time in case
of those specified words is more than the time normally taken or
not. Therefore, a crime can be detected through free association
test only when this test is given to more than one accused persons.
It is clear that a great care is mecessary in detecting a crime through
this method.

(2) Diagnostic—It has already been said that the response
words are closely related to the mental feclings and emotions of a
person. ental physicians, . therefore, use this method in finding
out intermal—complexes of _the mental paticnts.~First-of-all,--the
psychologists, named Jung and Riklin, used this method in diagnostic
cxperiments. This method has special importance in diagnostic
process, because the mental patients themselves do not know their
own complexes and they cannot tell anything, if they are directly
asked about them. In making response to stimulating words, a
mental patient unknowlngly expresses his mental responses to
different objects. It is clear that, for diagnostic purpose, the list of
stimulating words should be such as to include words relating to the
important aspccts 6f the patient’s life. After a list of words relating
to the patient’s profession, his married life and family ete. is pre-
pared, the patient is asked 1o sit in a scparate room. Here the
experimenter prescnts before the patients all the words, one by one,
and instructs him.to express his response to every word immediately
and without any hesitation. After once obtaining responses to all
the words in this way, the list is again presented before the patient.
The subject is instructed to make, from his memory, the same
responses which he had made on the previous occasion. Such
responses are often different and, in that case, the experimenter
takes note of them. Many things, such as mistaking the stimulating
word 'to be some other word, giving an irrelevant response, showing
surprise, laughing, smiling, stammering, growing pale, inability to
rcmcn}bcr the individual response or the first response etc. are
scen, 1n the responses made by the patient to the stimulating words,
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closcly related to his mental condition.  The words, to which such
specified responses are seen, are taken to be connected with the
menta! complcxts of the paucnt. Mental complcxt: have been
found out in this way i many patients on ~fthe basis of a frec
association test. It is necessary in this experiment that the subject
should give full cooperation to the experimenter and that there
should be no obstruction of any kind in the association at the time
of experiment.  No correet conclusion_can, otherwise, be reached,
from the results of the expenments {In brnicf, f a proper use is
made of a free assocration test it is bound _to prove helpful in
diagnosing the complexes of the mental pa(ic\>

Q. 79. Write short note on—Constralnt-Association
(Axra 1953
Or
What Is controlled lssotulmn? Describe an appropriate
/f o study conl d as: (Gerakhpur 1951)
Or
\Write short nofe on—Free Association. (Atra 1952, 1950)
C: Ined Assochation Experiment :

It is a matter of common expericnce that different (deas pet
mixed together :n the mind due to various reasons. This process
jscalled association. There are two kinds of assocration—Frec
and C: ined  In 2 free there s no mpediment of
any kind tn the process of association and 1t works quite frecly,
In constrained association, on the other hand, there are impedrments
in the process of association as its very name signifies  In this
kind of experiment, the experimenter himits the associatron area of
the subject  The subjeet can have the same association with the
stimulating words as has been lixed by the experimenter.

There are two forms of constramed association—partial
constraint and full constramnt  In the partial constraint, as s clear
fcom its name, the process of assoctation 18 partally fixed In
this, the subjpect can sclect some reactions wahin a fixed hmited
arca, On the other hand, in the condition of full constraint the
reaction of the subject s fixed before hand

The man kinds of partial constrained assoiation are given
below @

1. Coordinates: ln this, the names of the obxts, unular
to the pnen word, have to be told.  For example, if the sumulaung
word 1s plant, the name of the plant has 1o be gnes ot it 45 an
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animal, the name of the animal has to he given and so on in ease
of uther thines, such as mango, jamboo, pigeon, crow, cow and 2
buffalo cte.

2. Suh-ordingte Superordinate refation:  In this, there is a
-gh-ordinate superordinate refation between the given names and
the words spoken through association.  For example, the book i
made of paper, and therefore there is a sub-ordinate supcrordinate
relation between them.  Simifar examples can be of house and
bricks or the machine and its parts cle.

Jo Species-Genes @ In this, when the name of some group
is given, the name of its kind has to be spoken: and if the name of
the Lind is given. the name of the group is spoken, such as animal-
mankey, fruit—apple ete. and Ram—man, rose—flower ¢lc.

‘The Kinds of complete constrained associafion are given helow :

I. Opposites © 1n this, the subject has to tell the antonym
of o stimulating word, such as small-big, light-heavy, fair-black,
fat-thin ete.

20 tnafprows: As s clear from its name, the subject has
to pre<ent, in this, the words analogous to the stimulating words.
fFor example; if the exprimenter says “coal @ black”, it has to be
reen 0 this that a word, which has the same relation with stimufat-
ing word, as black coloue has with coal, should be given in the form
of reaction, st as *hlack™ will be spoken alter ‘coal’ and white after
"mit’.  in this, the experimenter first speaks two words and then
presents the thind stimulating word and the subject in reaction
proseats the fourth word which has the same relation with the third
vord which the second word hus with the first,

Some of Its examples are given below :

Japan @ Japuness, India : {Indizn)
Moeon @ Night. Sun : (Day)
Thees 2 Four, Five  (Sixj.

The above examples can also he given about species-genus,
fipure coquenee ete. For ewample, a problem can be presented
Lo thiy —1f Mohan 1< fatter thaa Sohan and Rama is fatler than
Mol whivis the fattest of the three 7 Or, Site was  the wife of

Foma and Lasows was Roma’s brother, how was Sita related to
Loverrg 0 b

Fremg st

f.Galton,an the IMth century, conducted experi-
wonl et bwonativne The fist exparimznty about constrained



Memory and Forgetiing 253

: were d in the lab, y of Wundt in Germany,
Experiments by Cattell are regarded as authentic even now. Afier
that, Brayant and Kent threw light on the problem of constrained
association,

Experiment :

Date......Day.
of the subject ..
subjeet...... .

Problem—Study of the subpct's reaction to the stimulating
words in partial and fully consteained candution.

. Age cf I)lc subject.

Instruments and App {Five) lists of stimul: words,
stop watch, wooden screen, paper, pen and pencil,

Mocthod of Experiment :

To canduct this experiment, the experimenter should first
prepare five lists of stmulating words.  Each Iist will contain
twenty words.  The first 1o or three words of these, will be for
practice, so that the subject may know from them as to what he
has to do, Qut of these five hists, there shall be two kists of partial
constraint, two of complete constraint and one hst of free
association, One lst out of the two hsts of partial constraint
will include the association words of coordmates and the other
will contarn the assccration uards of species-genus  Out of the two
lists of It one st will contain the
words of oppostte assocration and the other will contan the words
of analogous association  Along with these fise lists, proforma to
note the reaction word and time will also be prepared.

Before starting the expenment, the experimenter will wind
and examine the stop-watch. e will then ask the subyct (o sit in
an arm chaie before him and will place the wooden screen between
himself and the subjyct 1 such a way that all the instruments and
apparatus such as stop-watch, paper, pencil, hists ctc will remam
behind the screen and the experimenter will be able to secthe
subject planly

Instructions—Now the experimenter mstructs the  subjct
ahout the associatron. Defore begtnming each bst, instructions,
suited o the same, are gren.  For example, separate mstructions,
1o be gradually given for diferent five hists, mentioned above, a
noted on next page
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" Partially constrained, association list

(@) Co-ordinater—"*Now some words will be spoken before
you, onc by one.  Atonce after hearing onc word, you have to
speak out hurricdly the word that caters your mind in a way of
reaction, such as pen-inkpot, paper-pencil ete.

(b) Species-Genus—*“Now some words will be spoken before
you, onc by one. As soon as you hear a word, you have to tell the
genus, if it is specics; and you have to tell the species, if it is genus,
such a s men—Mohan, fruit—apple, Sita—girl, cow—animal ctc.”
{2) Completely constrained association :

(a) Opposites—“Now some words will be spoken before
you. onc by one.  You have to speak its opposite word in way of
rcaction, such as black-white, small-big, fat-thin ctc.”

(h)  Analogous—“Now some problems will be presented
before you, one by one. The first two words of cach problem
will have special rclation.  You have to make out that relation.
Now the third word will ke spoken and in reaction to it, you have
to speak such analogous word which should have the same relation
with the third word which the second has with the first word, such
as black crow, white swan, three-four and six-eight cte.”

In the above cxamples, black is the colour of the crow.
Whose colour is white 7 The word ‘swan’ will be spoken in answer
to this question.  Similarly, three is half of six. Whose half the
four wili be 7 FEight will be spoken in answer to it. In both the
cxamples, the relation, which exists between the f{irst two words,
is also seen between the third and the fourth.

(3) Frec Associntion :

“Now, some words will be spoken before you, one by one.
On hearing each word, the word which strikes your mind in the

beginning in the form of reaction should atonce be spoken by you
hurriedly without the lcast attempt to hide it.”

Process "of experiment—When  the arrangement of the
experiment s complete, all the five association lists arc presented,
one after the other. Before starting the first list, suitable instruction
is given to the subject and it is ascertained that hé Kas understood
the instruction. Now. as soon as a word from the Jist is spoken,
the stop-watch is made to work ; and when the subject’s reaction to

it is received, the watch is stopped. The reaction word and the

reaction time is noted against the stimulating word in the proforma
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attached to the lis’b The first two words for practice and the next
20 words for acfual experiment are piven in the bst. When the
whale [t is finshed, awne report s taken from the subxet
about his assoctation reacts n {hit Teport, the subkef describes
his experiences about the nature of the difficulty that he came across
in some as<ocration and about the problem, emotion and his own
indsvidual feelings. The mental process of the subjeet is known
from this. Thrs introspective seport isalso added to the profosma.
The subject is alloned some rest after presentation of a hist. If the
experimenter and the subject are fellow-students, they ofien change
places between them. In this way, the reactions of association
about al) the five bsts, one by onc, are obtained. The experiment
being long, thereis generally @ possibility of the subject petting
tired.  This expersment 1s therefore completed in two sittings in two
days. Onthe first day, three lists are presented and, on the next
day, the remaiming two bsts are presented. Al the afforesaid five
lists should be presented mn such sequence that every hst should have
a greater quantity of constraint than its previous list.  There is no
constraint 1 the list of free and 1t 1s therefore 1 d
first.  After this the hsts of partial constraint and, last of all, the
Ists of complete constraint are taken for expeniment,  Among the
hsts of partial constraint, the lists of coordinate associations are
taken first and the Lists of speciés, genus, associations are presented
next  In the hist of complet constrant, toe fist of opposite associ-
ation are presented first and the lists of analogous asseciation are
presented next

Precautions— Attention s p1id to the following precautions
in conducting this expenment

1. Incvery hist, there should be atleast two words for practice
and then twenty words for experiment

2, After the complction of cach hist, the subyet should be
allowed some test before starting the next Iist and the experimentes
and the subjet, of they are fellow students, shouhd change places
between them.

(3) Assoon aseach Istrs finished, the subyct should be
asked to submit sntrospective report and an attempt should be
made to understand bis mental process through o

() Before prewenting cach bist, instructions should be gisen
in ckac words and with examples Tt should be ascertaned from
the subject that he has followed (he wnstructions quite well
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5. The environment at the time of making experiments
should always be very peaceful or clse there is a possibility of an
obstruction creeping in the association process of the subject.

Results—In this experiment, quantitative and qualitative
results are drawn on the basis of received in the following way :
(a) Quantitative Results,

1. To find out the average reaction period of every list
separately—From this the figuresin the column of the reaction
period of each proforma arc added and divided by the number of
words in that proforma. For cxample, if the total of seconds in
the column of reaction period is 50 and the number of words is 20,
then 50 is divided by 20 and the average reaction period will be
2’5 seconds.

2. The average reaction period of the partial and completely
constrained association is taken out separately and compared with
the reaction period of free association,

3. The average reaction period of cvery subject is compared
with the average reaction period of other persons of the group.

(b) Qualitative Resulfs—

To find out the qualitative result of the data, the following
things arc noted in their reactions of partial and complete asso-
ciations.

1. The occasions when the subject has given wrong reactions.

2 The occasions when the subject has not reacted at all,

3. The reaction period which is too long.

The causes of the above three things are examined on the basis
of theintrospective report, Any other thing which is found out
from this report, besides the above things, should also be noted.

Explanation— Attention is paid to the following things in
explaining the data,

1. Why and in what condition was the average reaction
period long ? The average reaction period in free association is
gencrally the shortest, it is longer in partially constrained association
and it is Jongest in completely constrained association. If the result
in case of some subject is different from this, the cause of difference
should be examined.

2. Individual differcnces also have their cffect on the average

rcaction' period, .In the given experiment, the effect is shown by
comparing the subject with other individuals of the group,
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3. It should be shown from the explanation of the quakitatne
results of a subject that the greater is the Knowledge of words of an
indwvidual, the shorter will be his reaction period, because he does
not take much time in sekecting the words.  Op the other hand, the
smaller is the vocabulary of an individual, the longer will be his
reaction period and greater will be the number of his failures,

4. The mental actions such as perception, memory and
thinking etc. also affect the reaction of association, If these mental
actions arc of a high standard, the very form of association under-
goesa change  But 1t needs a long ime to examine the effects of
all these factors and therefore they are not to be examined in the
Ppresent experiment,

5 Mind also has an important effect on asscciation. The
mental range of the subject in the present expeniment can be exami-
ned and its effect on association €an be shown, ~

6 If the mental conditron of an individual has aflected
association, 1t should ako be shown clearly,

Conclusion—The following conclusions about the reaction of
constrained association are reached through the present experiment.

1. Along with increase tn constraint and a resultant hmitation
of the field of selection, the reaction period goes on winereasing. The
reaction period, therefore, 15 the shortest in free association, a hitle
lonper in pattially constramed association and it 1s the Jongest 1n

1ote] ioed

T ©

2. Difficulties are, more of Iess, seen m sanous kinds of
associgtion. For example, tn the process of association, the
dificulty in frec association 13 the least, 1tis greatertn a pattsal
consteawnt and 12 1s the geeatest ip complete constyaint assocration,
Lven in partially constrained association, the difficulty i co-ordina-
tes s less than that in other hinds. In completely constrained
association, the difficulty 1n opposites 1s fess than that in analogous.
Along sith an increase in difliculties, the reaction penod also goes
on increasing.

(3) Mind, vocabulary and indnidusl differences also affect
the constrained association
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4. Due to the effect of the process of constrained association
on the process of thinking, the laws of thinking, formulated by
spearman, can be proved on the basis of this experiment,

Practical advantages :

1. Experience and its association have an important effect on
our daily thinking. :
. 2. The mind, thinking, emotions and complexes of an
individual can be found out from this experiment.

3. This experiment throws light on the form of reaction
_period and also on the factors affacting it.
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Imagery

Q. 80, Describe different methods of studyiog Imagery,

In studyng imagery, psychologists have approved the fofloning
methods

1 Lcarming method—It 1s a matter of common experience
that mmagenes are heipful in learning  Different kends of imageries
work . different kinds  of lcarning. Imageries of the words
spoken beforc us are often presented in our brains on heaning
them  The hinds of imagenies, which are strong in an indnidual,
hefp him in fearming the sams kinds of words casily and
quickly. In the method of learming, some such fixed words, as are
related 1o various imagerics, are presented before the subject. The
kind of imagery, which help the subget in karning the word,
related to g, casily and quichly. has to be discovered. The kinds
of imageries, which are numerous among them, are discovered from
this  But there 1s one difficulty here.  Jt s truc that, if the werd,
which presents a particular kind of imagenies in a particular subject,
is discovered, the abundance of 1magenies can be found out from the
case wath which the words are learnt  But the word and the Lind
of imageries 1t presents an the bram of a particulsr subjxct cannot
be know defimtely. This methad, therefore, cannot be said to be
satisfactory.

2 Distraction method ~ln this method, the subpet 13
enpaged 1n some work and then a distruction 1 refated
his work through vanous hinds  of sumuli. Now, the subyct
is belesed to have, 1 abundance, the same Lind of smape-
ries as the kind of distraction which crestes a great obstruction 11
his work  There 1s one difficulty here It is ths that, penerally,
some particular kinds of dnstsactions affect all the subxets more 1A
comparison with other kinds of disteactions, For ewample, the
wotks done with the help of the eyes are more affected by a distrac-
tion of the cars, and stmilarly, works done with the help of the ears
are more affected by a distraction of the eyes  Thus, distraction
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depends on the kind of work also. The imagerics, therefore, cannot
correctly be studied through the distraction sethod,

3, Association method—In this, the wuhject is ipstructed to
wrile, for five to seven minutes, the names of fome objects related
to every kind of imapery.  The imapery of the subject is found out
from the names of the objects he writes,  The subject i belicved
1o possess, in abundance, the kinds of imagerics similar to the
words which are numerous  The chief defect in this metod is that,
to interpret, from the utlerance o retention of 4 certain word, that
an imagery related to it is alvo present in the brain of the cubject,
would be wrong, For crample, when he says ‘flute’, it is not
necesvary that an imapery of the flute is also there in his brain,
sometimes it 50 happens that the setention  of some ohject, cvent or
experience in possible without considering its qualitics, In such
a condition, to accept the presence of an imagery, similar to a
word, vould not he proper,

4. Method of writing analysis~In this method, as js clear
from its name, the mental imageries of & wubject are ditcovered from
the analysit of his writing,  This method i5 baosd on the common
experience that the mental imagery of the topic, ohject or seenery,
that an individual describes, is present in his brain at the time of
writing it. Therefore, the imageries related to the objects, about
which he writes more ¢an be believed to be in abundance in his
brain, Bat this fact is not applicable to alf the individuals,  Some
sueh examples are avajlable, where in the writer could deveribe some
objects related to come special kind of imagerics, even in the abso-
fute absence of thowe imaperies, $ad it not been so, how tome
pocts, blind from their birth, could pive so beautiful deteriptions of
varions topics It iu thercfore, bascless to imagine the presence
of'mmc speciad Yinds of imageries in an individual on wecing his
wrsting.

J. Picture descriptlon method In this method, a parti-
cular picture is shown o the subject for some-time and then he js
asked to write a detailed description of the same.  After the writing
, is finished, many questions about the picture are put to the !.ubjcc;
and the amsvers are taken down. It iy believed that the subject
in order to describe the pictuse, needs verbal and visual ima"cr;cf;'
Therefore, the better is the decnipion of the picture thc,;mtt(;'r’
will be the imagerics of the wubject,  Fernald, Muna; Binet and
many other psycholopists, made use of the Jetter ;,qu,arcsvin the
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picture description method.  Picture description method will not
e idered satisfactory through psychological pomt of view,
because to imagine the mental imagenes of the describer from his
description of the preture is not reasonable

(6)  Questionnalre method—In this method, some guestions
about the warious forms of imagerics are put to the subject, in
answer to which he gives a description of his imageries  He tells,
throurh introspection, whether the imagery is clear or dim.  An
average 1s taken by evaluating the description of this manifestation.
Now, the greater 1s the average evaluation of an magery, the
stronger will the imageries of that kind in the subject be regarded.
Correct conclusions, to a great extent, can be drawn about the
imageries by using the questionnaire method properly.  But, some
precautions should be taken an this connection. For example, the
number of questions relating to every imagery shou!d be cqual
Secondly, the questions should be distinct and simple  The
questions should be about such tmagenes that there may not be
any dificulty m expenmenting them.  The questions should be
direct and small  Inspite of all these precauttons, the conclusions
drawn through this method can be sometimes wrong, because an
indevidual difference ts found about the imageries.

1t is clear from the above deseniption of the various methods
studying imagery that theq e method 15 idered to
be the best among them.

The mecthods of studyisg Imaglnation—Psychologists have
made use of the following main methods to carry out experimental
study of imagmation

(1) Iok blot test—First of all, Bnet and Henry made use of
this test to examine the fertiity of imaginauon After that,
Whipple made use of 20 ank blot cards  The following two
methods are employed in testing the fertihity of imgrination through
1k blot tests,

{a) The subject 15 allowed to see anv onc of the ik blots,
He goes on noting down the amaginanions whith arse in his mind
on seeing a blot  All thenk blot cards are prosented. one after
the other, The fertility of subjcts ins« inatin o v tound out with
the help of the time taken i prescntition of the cards and the
imagmation that arose on sceung them

(b} Al the ik blot cards are placed  up side down, before
the subject.  Now, he s nstructed 1o pick them up, on
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and to express the imaginations, which enter his mind, one by one,
The time taken in this act is noted. When all the cards arc dealt
with, attention is paid to the time taken in onc imagination. The
fertility of the subjects imagination is found out all the more
distinctly through this method, because the greater is the fertility
of imagination in an individual, the greater will be the number of
objects imagined. On the other hand, the less is the power of
imagination in an individual, the less will be the number of objects
seen in ink blots,

5 Word Building method—The constructive aspect of
imagination is found out through this method of studying imagination.
In this, the subject is asked to make as many words as possible,
of six letters cach, within five minutes, with the condition that
no letter should be used more than once in onc word, The
constructive imagination of the subject is found out from the
number of words successfully built i this way, wi.hin five minutes.

3. Completion testing method—There is yet another method,
known as completion testing method, to study the constructivity
of imagination. Libbinghaus used it, first of all. In this, the subject
is given a form in which there are many places left out blank.  The
subject is instructed to fill up these blanks.  The constructive
aspect of his imagination is found out from this. The difficulty in
this is that it is the mind which is used here more than the
imagination. Correct conclusions, therefore, cannot be drawn
through this method, Some pychologists ask the subject to write
a story with the help of some words. This mecthod of testing the

constructive ability has been proved to be more useful than the
mecthod of Ebbinghaus.

4, Binet method—The psychologist, Alfred Binet has
presented another method similar to the method of Lbbinghaus
to test imagination.  In this the subject is given the first portions
of a sentence and he is asked to complete the sentence. This
throws light on the various aspects of a person’s imagination.

Constructivity in imagination is found out from a sentence made
beautifully.

5. Maskelyne method—The psychologist, Maskelyne, has
fﬂm presented o method of  testing the constructive ability of
imagination. In this, the subject was instructed to make as many

\ & i

wentences as he could with the help of some words within five minutes
.

These words included  nouns and verbs.  An estimate of the
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constructive ability of the subject’s imagination could be had from
the sentences he made. A great defect in this method is that, in
doung this act, mind is employed more than imagi)

Fertility of -imagination and constructive abilty is found
out through the aforesaid methods of studying imagination. In
fact, imagination is neceded in constructive acts of any kind ; and
therefore the greater is the number of constructive acts thata
person does, the greater is the maginative power which that person
is suppased to possess  In the same way, the most important
among the kinds of mmagenes included in the imagination ofa
particular individual can be found out through the kind of cons-
tructive acts uand  the mediums bhe poctry and painting elc,
Lxperiments are still being made 1n this connection 1o explore better
mcthods of studyiog imageries and imagination in future,
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Thinking

Q. 81. What is thinking ? Analyse the process of thinking

in solving a problem with the help of a suitable example.
(Banaras 65 ; Muzaffarpur 1965, 64)

Thinking in the mental solution of problems :

Thinking, which is complex mental activity, cannot be casily
separated from learning, memorising, imagining etc. As Warren
puts it, “Thinking is an activity concerning idea. It js symbolic
in character, initiated by a problem or task which the individual
is facing, involving some trial and errors but under the directing
influence of that problem and ultimately leading to a conclusion or
solution of the problem,” Thus, the activity of thinking originates
from some problem, and is the response of the individual to this
problem. The solution of the problem takes place internally and
not in the form of external activitics. Thinking starts with a
problem and concludes with its solution. This activity of thinking
continues till cither the solution is found or till the person becomes
fatigucd by the cffort. There cannot be any thinking in the
absence of some problem. Problems in human life come in an
incessant stream and they have to be solved by thinking. No
general rule can be Jaid down as to the circumstances which create
problems. The reactions of the same individual to different
situations and of different individuals to the same situations are
not identical or even similar, One situation may appcear proble-
matic to onc person while a number of other persons may find
nothing of the nature of a problem in it. The problems of different
persons like philosophers, scientists, and religious minded persons
are dissimilar. The problems of a logician appear meaningless to
the uninitiated but the logician is immerseq day and night, in
a search for their solutions. Some problems are theoretical w’hile
others are practical. The problems of study in B.A. are practical
but the problems of the logician are theoretical. The solution of
practical problems assists day to day life while the solutions of
theoretical problems lead to the satisfaction of curiosity.
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Forms of thinking :

Thinhing, the mental solution of problems, makes use of the
symbols of objects mstead of the obpects, Thinking ottempts the
solution of problems by employing the trial and crror method,
Theress a hind of flow jn the actmity of thinking, one problem
kading to the thinking of another by reninding the person of that
other problem.  Thus many things come to the thinker's mind
when he 15 tmnking.  The instruments of thinking—1mages,
imagination, signs, indications, and such-hke arc also interpal,
Thinking continues to be an internal activity unless and until it takes
the form of verbal thiking.

Thinking is symbolic behaviour :

The atm of purposeful thinking may be discovery, but it may
equally well be anvention. When there js a problem, cther a
solution to 1t s found or, instead, some new idea s found.
The imventions make use of both amalysis and synthests, There is
foresight in thinking because the remotest possibilities of the future
are thought of in advance  Hind sight 1s abo an clement of
thinking because 1t makes use of materiaf colfected from past
experiences.  Thinking 1s done with the help  of abstract signs of
rea) obgcts, which adds to thishing the clement of abstraction
The major form of thinksng 1s reasoning, which works on the basis
of tnal and ercor It economuses tme and energy because of
mental research instead of motor exploration

Jostruments of Thinking .

Thinking calls for the assistance of percepts, images, CORCEpts,
signs and formulze, of which it makes abundant use. These are
the essential instruments of thinking

1 Perceptions Percepts are importan( factors in thinking,
affording matenat to it They also stimulate thinling Suppose
we have seen our friend doing somethuing  This perception will szt
us thinkeng 10 order to discorer ways and mecans of presenting m{r
friend from this bad act Many other pereepts will assnt 18 this
thinking, We will, with the help of memory, Ley to recal x;.:
petecptions of the past behaviour of our friend 1t ocder )‘la ;:- :h:
causcs which may have sct him on this wrong path of h;‘ ,o .
hope of discovening ways and means which may be expested 10 cu
bim.
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in solving a problem with the help of a suitable example,
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Forms of thinkiog :

Thinking, the mental solution of problems, makes use of the
symbols of objects instcad of the obyects. Thinking attempts the
solution of problems by employing the trial and crror method,
Thereis a hind of flow 1n the actuity of thinking, one problem
Ieading to the thinking of another by reminding the person of that
other problem.  Thus many things come to the thinker’s mind
when he 1s thisking. The mstruments of thinking—images,
imagination, signs, indications, and such-hke are afso internal,
Thinking continucs to be an internal activity unless and until it takes
the form of verbal thinking.

‘ThinkIng is symbolic behaviour

The aim of purposeful thinking may be discovery, but it may
cqually well be invention, When there is a problem, cither a
solution to it is found or, instead, some new idea is found.
The inventions make usc of both analysis and synthesis. Thesc is
foresight 1n thinking because the remotest possibilitics of the future
are thought of in advance. Hind sight 15 abo an clement of
thinking because it makes use of material colfected from past
esperiences  Thinking 1s done with the help of abstract signs of
real obyects, which adds to thinking the clement of abstraction.
The major form of thinking 1s reasoning, which works on the basis
of tral and error, It cconomises time and cnergy because of
miental rescarch 1nstead ol motor exploration.

Jostruments of Thinking .

Thinking calls for the assistance of percepts, images, concepts,
signsand formulae, of which it makes abundant use. These are
the essential instruments of thinking

1 Perceptions. Percepts arc important factors i thinking,
affording materral to 1t They also stimulate thinking. Supposc
we have seen our friend doing somethsng  This perception wall sct
us thinking in order to discover ways and means of preventing our
friend from this bad act Many other percepts will assist 1a this
thinking. We will, with the help of memory, try to recall the
pereey of the past beh of our fricnd 1n order to sce the
causes which may have set him on this wrong path of Ife in the
ll:f!pc of discorvering ways and means which may be expected to cure

im,
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2. Image: Image, too, is a kind of symbol which includes
the faint recollection of perceptions. Past experiences of an indivi-
dual move around in his mind in the form of images. Images may
be recalled through a conscious effort but they also flash on the
mind involuntarily, Many experiments have indicated that images
are not quite as essential to thinking as they were previously consi-
dered to be. The use of images in thinking depends in no small
measure upon the method of thinking which the individual employs.
Some people use other symbols in their thinking, instead of images.
It is not essential that a singer must have auditory images in order
to be good. Thinking in philosophy and political science makes
better use of words than images. Similarly, subjects like arithmetic
make very infrcquent use of images. Somectimes a person experi-
ences difficulty in making the other person comprchend his thoughts
just because they differ in their ways of thinking.

3. Concept : Concepts are the abstract forms of past ex-
periences. Humanity is the quality of the human species, found
cqually in all human beings. A concept is a general idea and, as the
cxample makes clear, it is founded upon perception. The concept
of humanity cannot be formed without the perception of human
beings, because humanity is the common clement in the perception
of human beings. An abstraction of humanity from human beings
is necessary in order to proceed from perception to concept,
Concept, formed with the help of abstraction, is mental. Concepts
extend the limits of thinking to include both the past and the
future. Reasoning cannot be donc without concepts, which are
both abstract and general. These are the indispensible elements of
thinking. Classification of objects is done on the basis of concepts.
While it differentiates between different classes of objects and crea-
tures, it also shows the similarity between individuals of the same
class, Conceptual thinking takes less time because it facilitates the
thinking of innumerable things by a few concepts. Thus one con-
cept is the symbol of many objects. But all concepts are not equally
extensive. For example creaturc is more comprehensive than

~human beings which in its turn, is more comprehensive than
Indians. Indians are included in human beinzs who are included in
crealures.

4. Symbhols : Concepts are made use of in thinking mainly
with the help of symbols, which are the representatives of general
thoughts. Whenever our thoughts turn to human beings, the
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human figurc, which occupies our mind is a general figure, not
that of any specific person.  The image of a dog is a symbol of
dogs in general  One or ats numeral equivalents are symbols of
unity while two or 2 symbolises dualism.  The sound of a whistle
may be the symbol of a policeman or a watchman. The noise of
the fice engine 15 the symbol of fire. Thus the use of symbols in
thinking saves time and encrgy,

Symbols and Signs

Symbols and signs are ntimately related.  Symbols change to
signs.  In daily behaviour symbols are used extensively in the form
of sizns,  The whstle of the watchman is a sign of his presence,
and the green flag 1s a sign of the departure of the tram. Anthmetic
makes extensise use of signs e g+ indicates addition, —~subtraction,
xmultiphcation  Similarly a® means axa. The use of symbols as
signs simplfies thinking even further. There 1s some difficulty 1n
establishing the symbol of the concept and the sign for the symbol
in the beginming but once this difficulty 1s overcome the activity of
thinking proceeds at a greater speed,  Once we get used to them,
we mahe use of these symbols without any conscious thought about
their meantng or representation. The lcarming of a language pre-
sents an 1mtial difficulty in the recogmition of letters, but their sub-
sequent use 1n understanding the meanmgs and 1n thinking is greatly
facthtated. Though the understanding of signs in algebra takes
some time, problems can casily be solved after wards, The facility
in the use of language n thinking 1s due to the use of symbols.
The letters are symbols 1n language, but in other languages pictures
serve the same purpose  Some languages replace symbols by signs.

5 Formulae: Besides the symbols and signs, the use of
formulac also results tn the cconomy of time and enesgy. One
small formula a world of Comp use
of formulac is made 1n anthmetic and science  In Geometry, for
examples the formula =r* represents the relation between the radius
and the circle,  The compound ‘water” 1s represented by H,0, which

means that two atoms of hydrogen and one of oxygen combine to
form water.

Thus, thisking makes very extensive use of percepls, 1mages,
concepts, symbols and formulae  Among them, concepts, symbols
and formulac indicate the importance of language n thinking.

Q. 82. Deal bricfly with the studies on thought processes by
the Wurzburg school. (Agra 1957)
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Wurzburg movement is among the famous movenients of the
twenticth century in modern psychology. It was the father of ges-
talt psychology started by Werthemer in 1912, This movement was
started by Brenteno.  Brenteno created a psychology in which more
importance was given to action than to cxpericnce. Brenteno
differentiated between the core of experience and the process of
experience.  Instead of differentiating between experience and  the
action of recognising it Brenteno differentiated betweenthe structu-
ral and functional forms of cxpericnce, For example, difference
between red colour and its sensation can be seen.  According to
Brenteno the subject matter of psychology is the action of expericne-
ing red and not red colour. In this way, psychology studics that
action which occurs in the mind at the time when an expericnce of
red colour takes place. This experience is dynamic whereas red
colour is a passive matter. According to Brenteno the core of the
mind points out towards an objcct outside the mind.

Mach—The sccond psychologist to make important contribu-
tion to the Wurzburg Movement was Mach. He was a structuralist,
According to Mach there is no difference between the subject matter
of physics and psychology. But in psychology attention has to be
given to certain scnsations which are not in the physical things but
cxist in the relationships between them. If we see three different
spots and react towards cach of them, then something in addition to
these blots arises in our expericnce. This is their spatial relation
and just as we feel the dots differently, similarly we also fecl this
spatial relation. In fact this spatial relation can be scen by intro-
spection in the same way as any other fact. In order to examine
this, arrange the same spots at that place but in a different pattern
and then sce that we have different spatial sensations. In this way
Mach found the traditional categories of sensory experience to be
insuflicient. His form of thinking was structuralist.

Von Ehrenfels—After Mach, Von Ehrenfels presented important
psychological principles in Germany. He was the founder of the
famous school Gestalt qualitat’. The meaning of this word is
‘The quality conferred by a pattern’. It is clear that according to
this school in cvery perception some qualitics are scen  which
arc in addition to the sensations gaincd from the various senses.
These qualities are the qualitics of the form, the structure or the
pattern of the object perceived.  This principle is different from
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Wundt's theory of ‘Creatne Synthesis.  In creatnne synthesis
synthesis of elements has been accepted. On the other side according
to Von Chrenfels in every perception the form of the object 15 a
distinct quality.  For example in any sweet music the sound of
dilferent musical instruments which have created the music cannot
be recognised  This is because all these sounds combine to form such
a pattern the sound of which 1s different from the various indiidual
sounds of the instruments. Here it must be noted that asyet nothing
had been proved in the Wurzburg schoof by the experimental
method.

Kulpe—The work was done by Kulpe for the first time.  He
was the charrman of an experimental laboratory 1n Wurzburg. He
found out some elements by cxperimental analyuis.  For example he
analysed the factors responsible for salf-determinant actions. Kulpe's
work started in the eatly stapes of the 20th century.  His laboratory
at Wurzburg became a centre for research where experiments were
petformed on many such problems which were neglected by the
school of Wundt.

Marbe—In this first comes the study of Marbe. In this the
subject was hept in a situation 1n which he had 1o arrise at a deci-
sion, and provide also a respect on the actions taking place betwcen
excitement and decision on the basis of Introspection.  The problem
of decision was, for example, to distinguish the beavier of any two
things  This judgement could be done 1n the form of words or any
external actron which the person performing the experiment could
eoen this study towards the mental processes which occur before
the decision

Watt and Messer— After the study of I4arbe, Watt and Messer
found outa method by expesimenting association by which the
thought processes between the utterance of a word and reaction
towards 1t could be found, It was found by these experiments that
many elements were found by introspection which csnnot be included
in the description of scnsory experrence  These €xperiences were
quite similar to the stream of conscrousness dectibed by James  In
other words, expericnce seems hike a flow and ke 2 collection of
disntegrated parts  These can also be called conscrous tendencics
These are nuclear and indefimite and these cannot be changed into
simple sensations, images or fechings, These expepiences are quite
similar to Stout's imageless thoughts The conscious feclings of
dowbt and determination, acceptance and refusal, are inctuded
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Watt pointed towards actions which influence the action of decision
and thought though they are not present in the conscious mind.

Ach—In addition to the above problems Ach analysed the
process by which a man reaches decision. He saw that before any
decision, conscious feelings are accompained by inclinations which
although beyond consciousness, influence the thought process and
thus the decision. By this analysis Ach classified the men into
““decisive kinds” on the basis of Introspection. Ach’s research
supports the views of Kulpe. By this Watt’s study is also verified.
Ach has called these elements, which are important in the process of
decision, the decisive tendencies. These elements have a close rela-
tion with meaning. Ach said that consciousness of meaning is
completely managed and directed by the unconscious tools. If there
is any meaning of an object in consciousness, then the reason for it
is those ideas which have been excited in the unconscious. In this
way meaning does not depend on concious elements. It depends on
the excitation of the associated ideas. Ach also attracted attention
towards consciousness.

Karl Buhler—In 1907 a new era started in the Wurzburg school
due to the findings of Buhler. At this period in America Woodworth
was doing research work on the process of thought. In France,
Binet was independently experimenting on the process of thought.
In his experiments on thought process Woodworth stressed the
reality of thoughts and feelings of relationship. According to
Woodworth the definition of feeling cannot be given in structural
words. In the process of thought Woodworth stressed, like Ach,
two different forms of meaningful consciousness. Buhler conducted
research by the method used by Woodworth and with a similar
purpose. Buhler particularly paid attention to reality of sensational
thought processes. Till then, no attention had been paid to this in
the Wurzburg School In the experiments of Buhler a long interval
of 5 to 20 seconds was given between problems and their solutions,

.. This increased the possibility of error introspection. Hence Wundt
- ""challenged its experimental validity. In this way a clear opposition

“occurred between Wundt and the Wurzburg school. Buhler proved
the existence of such elements in feeling which were not sensational.
Before this psychologists had seen relations only in the form of
relations, but Buhler accepted them to be new structural elements,
elements of thought. In this way he proved the relation between
conscious elements of introspection. In the process of thought it
is an important part of the content.
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Waadt's Criticism

As kas been mentioned earher the Wurzburp schoo] had to
become the prey of Wundt's eriticism.  On the other side in Arerica
Titchener did not accept the experimental conclusions of the Wurze
burg school aod ignored them. Wundt was preatly respected in
Germany. He had long expericree of experimenting with the intros.
pection method.  Hence his enticisms had great effect on the expen-
wmenters of the Wurzburp school and they tried to safepuard their
theonies. According to Wundt the Wurzburg resesrch relr'ed to the
tendencies  which determine thought current. Wundt prared
their work an this sphere  But On the other side he crticized the
Wurzburg School for presenting many such experniments and ideas
which could never become a part of organised psycholozy.

Titchener's Criticism

Titchener of Amernica, who was a structural pvychologist only
accepted sensations, images and feeling as elements of consciousness,
He refused to accept the concept of 1mageless thought. He definsd
the experimental elements of Buhier and conscious tendencics of Wait
in terms of structuralsm  According to Titchener the so called
conscious tendencies are a compkx ofgamisation of semsationy
originating in the sense organs. To accept them as extrasensory was
dut to the wrong use of the introspection method  As far as the
question of meaning pocs according to Titchener they cams pnder
the sphere of logic and not under that of psychology. Therefore
the Wurzburg research related to meaning cannot be ncluded 1a
psychology.

Search for Experimental Proofs

By the kctures and expeniments of Titchener the difference
between hum and the Wurzburg Schoal became clear.  The expen-
menters of Wurzburg School concluded from the obxections of
Titchener that they had gien sufficient experimental proof of
their corclussons.  Therclore, they engaged, themsehes in collcting
suflicient expenimental proof for the gien mental conditons ey
experimented 10 safeguard their fundamental theones  One of this
Lund of effort nas T. V Moore's experiment regarding the relation
of meanmg and Image. Moore concluded from this expeniment that
meaning and image were two different peycholognesl ekements Heoee
contrary to Titchener's principle Moore acoepted a fourth sadependert
ckment other than sensation, image and ricanag  To prose the
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presence of meaning Moore performed some experiments, He gave a
Jist of some words to 9 persons to read and hear. He gave instruc-
tion in compiling this list that as soon as the meaning of the word
become clear, at once the subject was to lift up his hand from a tele-
graph key. In the sccond experiment he gave instruction that as
soon as an image appeared in reaction to a word the subject was to
lift his hand from the telegraph key. It was seen in these experiments
that except for one person, meaning invariably appeared earlier than
image, in the case of all eight subjects Whereas it takes half a
second for the appearance of a meaning it takes, on an average,
twice the time for the appearance of an image. By this experiment
Moore criticized Titchener’s contention that there were only three
clements in consciousness—sensation, image and fecling.

Importance of Wurzhurg School

In the history of experimental psychology Wurzburg School has
its own importance, The main facts related to it are :

1. Importance of tendencies and feelings : In the Wurzburg
school research work was done on the concepts of feelings and
tendencies. This afTected all the aspects of psychology.

Fa

2. Research related to thinking ;- After Buhler’s experiments a
flow of rescarch work resulted in the sphere of thought. Tremendous
research literature was compiled on the process of thought. Experi-
mental studies were conducted on problems related to structure of
ccncepts, thoughts, signs and symbols, mathematics, logic, acsthetics
and cthics and also regarding research of unknown relations in the
process of thought. Some of these studies were traditional in the
Wurzburg whereas others started from different traditions.

3. The emergence of experimental psychology in thought ;
Whatever may be the allegation by the opponents on the experiments
related to thought in the Wurzburg School Kulpe’s resecarch work
and study of thought outside thc Wurzburg School combined to
create solid experimental psychology of thought. Mostly evolutionary
study has been done in the psychology of thought, In other words
it was endeavoured to find in what circumstances different kinds of
thought start in the lifc of men. In this way, in the psychology of
thought, questions relating to thought are concerened with problems
of development and learning. In this way gradually in the psycho-
logy of thought, the problems did not retain the same form which
they had for the experimenters of the Wurzberg School. Still we
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cannot refuse o accepl the truth that the experiments of the Wurz-
burg School J2id the foundation of the experimental psychotogy of
thought.

A The hackgroun! of Gestalt Pyychology : As has been tnd;-
cated cacher the Wurzburg School presented the background for
Gestalt psychology.  In this respect Mack's analysis of sensations is
of great importance. Mach sard that in changing the organisation of
clements there occurs 2 change an the qualties of perception
Therefore he has accepted spatial seasations which are distinct from
the sensations of the elements of perception. It isclear that these
experiments prove that the element of organisation presents some
new facts in perception In 1890 Von Chreafels wrote in an article
that there 1s somethinp more than the order of different sounds in
music A note i different music doss difzrent functions  In this
way difecent music can be created from simddar sounds  IHence
Von Ehrenfels concluded that, other than the main clements, the
orpanised forms have their own quahities  This he termed as Gestalt
Qunhitate, or quahty of orgamisation From these theories of Lhrenfels
the main basis of Gestalt school 1s formed.

Sull all studtes of the Warzburg school have a permanent place
in the history of psychology  Regarding determmation and thought
the conclustons of Wurzburg school were not accepted n that form
later on. Woodworth and  Titchener did not  accept the imageless
thought and neither could the expertmenters of the Wurzburg school
prove it definitely,  The problems which Kulpe had presented for
discussion, now come under the psychology of learming.

Q 83 Wrlte short note on theories of thinking.

7 Central Theory—The ancrent theory about the definitron
of thinking is called the centra) theory  In this, as s clear from ity
name, the defimtion of thinking 1s done through the processes of
the central brain and 1t 1s accepted thay, af the time of thinking,
there ate actions only in the bramn and there are no other physiolo:
gical actions.  No expenimental evidence to prove the central theory
could be ginen

2. Mosor or Peripheral Theory—This theory was presented
by the behaviourist psychologist, Watson. As 13 clear from s
name, more (mportance, 1n this, 1s attached to vanous physiolozical
actione 1a place of the bram actons  In thinlang, Watson Jand
ﬁ,\tcial steess an the actions of the lannx and reparded language



274 Experimental Psychology

and thinking as inscparable. Other behaviourists accept the
presence of some other physiological actions also besides the actions
of the larynx in thinking. This second opinion is considered to be
importent specially; although the experiments, which were made to
prove it could not furnish a common conclusion. An absence of
sufficiently minute instruments is said to be the cause of difference
in results of the experiments. It was found out from some experi-
ments that there is an implicit movement in the tongue at the time
of thinking; although this has not been proved fully. It was found
out by noting down the movements of teeth and tongue at the time
of thinking that these movements in thinking are not necessary.
Here, some of the psychologists maintain that, whenever the actions
of these organs are not seen, its cause is not the absence of actions
but the absence of minute instruments to show them. In 1932, to
prove Jakson’s motor theory of thinking, experiment was made on
twenty subjects to know whether there was some action in neuro
muscular system at the time of thinking or not. It was concluded
from the results of experiments that there was surely some action in
the neuro muscular system at the time of thinking, although it was
difficult to ascertain it through an external inspection. In 1935,
through his experiments on dumb and ordinary subjects, Max
proved that neuro action current in thinking is necessary to prove
the motor theory. It was proved from experiments made by Max
that there is no mneuro action current in a dreamless sleep
condition, while this action increases at the time of a dream.
According to motor theory, the same kind of action is seen in the
fingers of the deaf and the dumb at the time of thinking as is seen
in the larynx of ordinary persons. It is clear from the various
experiments that an action doestake place in the nerves of many
parts of the body at the time of thinking, but it does not prove that
this action is compusory for all kinds of thinking. Therefore, all
kinds of thinking cannot be defined through motor theory. If the
central theory of thinking has not been proved through experiments,
it could not, at the same time, be disproved. In the present con-
dition, therefore, it cannot he said with any certainty as to how
thinking of various kinds is performed. None of the present
theories is capable of defining all kinds of thinking.

Q. 84, Write short note on importance of trial and error in
thinking.
Importance of {rial and error in thinking :

Solution of a problem is sought in thinking. In most of the
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cases, trial and crror method js used tn the process of 1his solution,
Although Kohler and many other psychologists hase tricd to make
use of insight instead of trial and crror in solving problems, yet
most of the psychologists donot deny the wse of trial and error in
solving them.  Lven in experiments made by Kohler, Chimpanzezs
tried trial and error maay tunes before seaching insight. In
explaining this, Woodworth showed that, due o the presence of a
£ap In circumstances, sofution of a problem is not seen immediately
and therefore help from trial and error is taken, The solution of
this gap is the real msight.  The truthis that even the gestalt
psychologists have given some importance or the other 1o trial and
error i sOlving problems.  As Woodworth has pointed out, tral
and error does not mean doing an action amlessly or without
thinkinz.  IT 1t ss accepted, most of the objections raised by pestalt
psycholopists can be remosved.  In making expersments on children,
Wertheimer saw that in solving geometrical problems, help from
trial and erfor was also taken along with that from insight  But
Wertheimer aceepts no importance of trial and error in creative
thinking. Other psychologists donot agree with him an this, The
truth 1s that esen great psychologists hasve taken help from tral and
error to reach therr difficult theores,

Gestalt psychologists donot accept the importance of past
fechngs in the solution of present problems. On the other hand,
great stress has been laud on past expenence an tnal and error
theory, In one experiment, Durlin dintded a problem into many
parts and asked various subjects to solve it scparately.  After that,
he presented the whole problem. 1t was observed that the subjects
solved the whole problem casily  On the other hand, the subjects,
before whom the whole problem was presented atonc and the
same time, felt great dsfficulty in solving it This expeniment
prored the importance of past cxpericnce in sohving @ problem
But it does not prore that the importance of ansight 1n sohung a
problem is less in any way  In fact, it 1s from tnal and error that
we reach insight gradually. Therefore, the importance of trial and
error in solving a problem cannot be derned
Thinking and Language :

Among all ammals only man can think. One ofits main
reasons is that he 1s gnen the power of language  Brhavounst
psychalogists have gone 30 far as to repard thinking a3 an imphat
speech. Although this theory has not yct been proved, yetno
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psychologist denies the importance of language in thinking. Not
only Watson, but even Binet, before him, regarded thinking as sub
vocal speech. Mueller differentiates between thinking without a
language and thinking with a language. To prove the behaviourist
theory of thinking, Clark, Thomson and other psychologists made
experiments with the help of such instruments in which the move-
ments of the Jarynx in the process of thinking could be seen. In
the results of all these experiments, the movements of the larynx in
the process of thinking could not be seen on all occasions. Even
then, many behaviourists maintain that the absence of stlil more
minute instruments is the cause of it and that the movement of the
larynx in the process of thinking is not lacking.

It has been seen from common experience that all kinds of
thinking cannot be explained through behaviourist theory. Some
times it so happens that an individual speaks something and thinks
something else. In such a condition, the relation of thinking with
language cannot be regarded as compulsory.  After studying some
patients of aphasia, Held saw that although they could not express
their ideas through language, because of brain injury, yet the process
of thinking still existed in them. Held has given an example of
such an English officer who showed the process of thinking even
when he suffered from aphasia.: This experiment proves that the
process of thinking should not be regarded as a result of the action
the larynx but its cause. It-s clear from the above explanation
that thinking and language are closely related, although both of
them cannot be said to be similar.

Imageless thinking :

According to introspectionist psychologists, the existence of
image is necessary in thinking. Thinking in the absence of image,
is impossible. In experiments made by Wundt and Titchener, the
subjects, in expressing their experience at the time of considering
problems, said that different kinds of images presented themselves
during thinking. It was also observed that there was often no use
of images in thinking. In this way, introspectionists established the
importance of image in thinking; but later, psychologists of the
Wurzburg class advocated imageless thingking through their
experiments, Wundt of Germany, Binet of France and Wood
worth of America made experiments in this connection; but the
most important experiments in this connection were made by the
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psychologists of the Wurzburg class, named Kulpe, Marbe, Mucller,
Messer and Buhler.

According o Wursburg class of socicty. thinking 1s an mtege
rated process which cannot be divided into different parts as
semsattons and jmages cte. In 1901, the psychologists of the
Wurzburg class, in thar experiments, found thinking to be image-
less on the baws of the subget’s introspection,  Kulpe was the figst
psychologist to make experiments in thrs dircction,  After Kulpe,
Marbe, in an experiment, instructed the subxcts to compare two
weights. It was not found from the information piven by the
subjects as 10 how they could dncriminate between heavy and light.
Marbe, with the help of G.F. Mucller and other psychologrsts,
proved that images and semsations had no hand in discniminatigg
between light and heavy. Some conscrous tendencies hke doubt,
trust and hesitation ctc were surely there i the subiects.  Marbe
fave importance to these tendencies 1 place of sensation, image
and feching cte. to be at the root of thinking  Throuch his experis
ments, Titchener tried to show that many bands of images were
present 1 conscious teadency itself  Contradicting this statement,
Titchener, the psychologists of Wuszburg school of society, named
Messer and Bubler, refused to acknowledge the presence of image
and sensation tn conscious tendency  The psycholopst, Alfted Binet
alio advocated imageless thinking by experimenting on his own
daughters

Here 1t 1s necessary to pay attentton to the fact that the
psychologsts of the Werzberg class do not deny the presenze of
image of all kinds of thmhing  They only do not regard image to
be unavoidable for thinking 1t has been shown through experiments
that there arc symbels In thinking and images #1s¢ from these
symbols  Imageless thinking has been proved (o be imposuible
through the cxperiments of Woodworth. Comsteck, Crossland,
Gleason and other psychologists proved the importance of image 1n
thinkang on the basis of esperiments  Hollingworth, Bonsfield and
Berry also drew conclusions of asimilar hind from their expen-
ments. By giung some mathematial quesuons, Borsfeld 3ad
Berry wanted to know the kinds of images and ther range of
action in the thinking procsss of the subgxts  The subpcts sad
that the visual 1images of the figures were helpful i sohung the
questions.  These amages were seitled, statke a~dclear. Noate
images, lasting for 8 long ime, were setnan subyects atthe s of
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subject has sell-instruction also and some other instructions he has
to follow due to the situation of the experiment Because of 8
particular situation, the past experience of the subject also affects
instruction, Determining sets are therefore created by controlling
instructions  and  past feehngs in the subjcts, Maicr showed,
through his experiments, that there is a recombination of past
expeniences 1n thinking and a new relation among varous things f'!
scen through the same.  Maier made the following experiments in
this connection.
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making inadequate determining set. Only one subject, out of sixty
two subjects of the first four groups, could solve the problem. In
this way, Maier concluded from this experiment that the importance
of determining set in thinking was clear.

(2) Two ropes were hung from the ceiling of a room at such
a distance that it was not possible to catch hold of both of them at
one and the same time. There could be many ways to catch hold
of both the ropes, but Maier was to test only one way in which
the sublect was to stand with one rope in his hand, was to tie a
heavy object at the end of the other rope and was to swing the
other rope so hard that it reached near the first rope to be caught
easily. The subject was given ten minutes to solve the problem.
‘Many unnecessary articles were present in the room. When the
subject failed, two hints~ were given to him and the rope was made
to swing hard once more. The other subject was given a weight
and was told that it could help in solving the problem It was
seen in the result of the experiment that thirty nine per cent sub-
jects solved the problem without any hint. After a hint was given,
other thirty eight per cent subjects solved the problem. From this,
Maier concluded that -a solution of a problem was easy after
receiving sure hints,

{(3) The subjects connected with this experiment were such as
could not solve the problem due to a change in behaviour. In the
experiment, the subjects were divided into two groups. The first
group was told for twenty minutes the various actions of solution
to the problem. The second group was not told any thing, It was
told that if the problem was not solved, the behaviours should be
changed and another alternative should atonce be used Three
kinds of problems were placed before the subjects. In one problem,
the instruction was given to put out a lighted lamp placed at a
distance through small tubes and clamps. In the second problem,
the rope problem, described before, was presented. In the third
problem, instruction was given to unite the planks with the help
of clamps and then to make a peg to hang a hat on. The
rope problem was successfully solved by-about fifty per cent subjects
belonging to both the groups. In this ways in solving this problem,
there was no difference in both the groups, although it was certainly
scen that the subjects of the controlled group, as compared to
those of the experimental group, took some more time in solving
the problem. The problem of putting out thc lamp was solved
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by about twenty five percert sub’cts of both the proups. [ien
among these, the subjects of the controlled group, 1 comparison to
the subjects of the experimental proup, took a long time more.  fn
the third problem, while sixty erght percent subjects of the expen-
menal group were successfuf, onfy forly sexen per cent subjects of
the controlled group could succced  From this, the importarce of
the determiming st in solng a problem becomes clear.

From all the three expeniments of Maisr, piven abose, the
importance of the determining set sn solving 8 problem becomes
clear,

As has been said before, when the determining set 1s wrong,
it makes the solution of'a problem still more difficult, instead of
helping it, in the same way as a favourable determining set helps
i changing a diflicult problem into an easy one. A psychologust
named Luchins concluded from his experiments that the subxcts,
after solving many difficult problems, could not solve 2 very simple
problem ; because at the time of solsing difficult problems, a
determining set favourable to them was formed an the subjkets and
this same determining set proved an impedinent in sohtag a
simple problem. Jtas thus clear that a favourable determnning st s
very necessary for solving problems,
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making inadequate determining set. Only one subject, out of sixty
two subjects of the first four groups, could solve the problem. In
this way, Maier concluded from this experiment that the importance
of determining set in thinking was clear.

(2) Two ropes were hung from the ceiling of a room at such
a distance that it was not possible to catch hold of both of them at
one and the same time. There could be many ways to catch hold
of both the ropes, but Maier was to test only onc way in which
the sublect was to stand with one rope in his hand, was to tie a
heavy object at the end of the other rope and was to swing the
other rope so hard that it reached near the first rope to be caught
casily. The subject was given ten minutes to solve the problem.
Many unnecessary articles were present in the room. When the
subject failed, two hints~ were given to him and the rope was made
to swing hard once more. The other subject was given a weight
and was told that it could help in solving the problem It was
seen in the result of the experiment that thirty nine per cent sub-
jects solved the problem without any hint. After a hint was given,
other thirty eight per cent subjects solved the problem. From this,
Maier concluded that -a solution of a problem was easy after
receiving sure hints,

(3) The subjects connected with this experiment were such as
could not solve the problem due to a change in behaviour. In the
experiment, the subjects were divided into two groups. The first
group was told for twenty minutes the various actions of solution
to the problem. The second group was not told any thing. It was
told that if the problem was not solved, the behaviours should be
changed and another alternative should atonce be used Three
kinds of problems werc placed before the subjects. 1n one problem,
the instruction was given to put out a lighted ]amp placed at a
distance through small tubes and clamps. In the second problem,
the rope problem, described before, was presented. In the third
problem, instruction was given to unite the planks with the help
of clamps and then to make a peg to hang a hat on. The
rope problem was successfully solved by about fifty per cent subjects
belonging to both the groups. In this ways in solving this problem,
there was no differcnce in both the groups, although it was certainly
seen that the subjects of the controlled group, as compared to
those of the experimental group, took some more time in solving
the problem. The problem of putting out the lamp was solved
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by about twenty five percent sub%cts of both the groups. Iren
among these, the subjets of the controfled group, in compatison to
the subjects of the experimental group, took a long ime more. In
the third problem, while sixty cight parcent subjects of the eaperi-
mental group were successful, only forly seven per cent subjects of
the controlled group could succeed  From this, the importance of
the determiming set in solving a problem becomes clear.

From all the three expertments of Maier, given above, the
smportance of the determimng set in solving = probkem becomes
clear,

As has been said before, when the determuning set 1s wrong,
it makes the solution of a problem still more difficult, instead of
helping it, 1n the same way as a favourable determining set heips
1n changing a difficult problem 1nto an easy one. A psychologist
named Luchins concluded from his experiments that the subjects,
after solving many dufficult problems, could not sohe a very simple
problem , Fecause at the time of solving difficult problems, a
determining set favourable to them was formed in the subjects and
this same determmiog st prosed an mmpedinent in solving a
simple problem It is thus clear that a fasvourable determimng set is
very necessary for solving problems,
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Intelligence and Intelligence Tests

Q. 85. What is the npature of intelligence? How is it
measured ? (Baroda 1963)

Definition of intelligence

The word intelligence forms part of our ordinary stock
of words which we use every day. In the field of psychology too,
the word intelligence finds a fairly comprehensive use, but it has
been defined in a number of ways by the scientists. Some of these
definitions are given below :

1. Intelligence is the ability of adjusting in a new situation :
According to Wells, “Intelligence is the property of recombining
our behaviour pattern so as to act better in a novel situation.” In
William Sterns’ opinion, “Intelligence is the ability to adjust
oneself to a new situation.”

These definitions are faulty in the following respects :

(a) They fail to clarify the full scope of intelligence.

(0) Intelligence and adjustibility are not the same. In-
telligence is innate but adjustability is mostly Jearnt.

2. Intelligence is the ability to avail of past experience : Both
Ebbinghaus and Thorndike define intelligence as the ability to
make profitable use of past experience. In other words, mtelhgence
is the ability of learning.

The definition has the following defects :

(a) Learning and intelligence are not identical because
learning depends on many things besides the latter.

(b) This definition does not describe the full scope of
intelligence.

3. Inmtelligence is the ability of abstract thinking : According
to Garret, one may define intelligence as including ‘‘the abilities
demanded in the solution of problems which require the compre-
hension and use of symbols.” In Terman’s opinion, ‘“Intelligence
is the ability to think abstractly.”
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This definition suffers from the following defects :
(@) Abstract thinking is not intelligence, it is only a part of
intelligence,
(P} This definition fauls to desceite the complete scope of
intelligence.

J. Imelligence It the conglomeration of tany powers: In
Wechsler's opinion, *'Intelhigence is the agpregate or global capa-
aity of an individual to act purposefully, to think rationally and
to deal effectively with his environment ™ Computing the different
powess of mtelligence, Husband has said, “Ap intelligent person
uses past experience effectively, is able to concentrate and heep his
attention focussed for longer periods of time, adjusts himself to a
new and unaccustomed situation rapidly, with lfess confusion and
with fewer false moves, shows vanability and versatility of cesponse,
is able to see distinct eclationships, can carry on abstract thinking,
has a greater capacity of snhubition or delay and is capable of
exercising self cnucism ™

Actually, Hushand has ginen a very good descniption of an
intcibpent person but antelhgence cannot be accepled 1o be the
sum total of all these qualities.  The psychologists, however, differ
in their assessment of intelhigence as & power or a collectlon of
many powers A description of the different theornies concerning
the naturc of intelligence will help us to understand the sarious
interpretations of the form of intelligense

Theorles of Intelligence .

The following are the main theories concermng the nature of
intelligence .

1. Monarchic Theory  This theory holds that wtelligence 13
one power of encrgy which effects all the actities of the nding-
dual.  According to Victora Harzhtt, intelligence 1 a general
ability which determines the varous specific abibues.  This theory
has been proved to be fallacious  Prominent people show a less
than average abdity 10 many actoes For example, Darwin has
a very bad handwnting

2 Olicarchic Theory  This theory postulates that intell-
Fenceis an apgrepate of mutually independent powers  Binet
beleved this theory  Cxpeniments disprosed this theory by showing
that mental powers are tnterdependent



284 Experimental Psychology

3. Multifactor or Anarchic Theory : Thorndike is the most
prominent among those who believe this theory, This theory holds
that intelligence is the mean of undetermined independent rudi-
mentary clements, But Spearman has criticised this theory.

4. Two factor Theory: This theory was conceived by
Spearman who holds that intelligence has two parts—(1) General
Intelligence or G, and (2) Specific Intelligence or S. General
intelligence effects every activity but the effects of the speeific
inteligence are confined to specific activitics. General intelligence
is found in lesser or greater degree in every one. Specific intelli-
gence is of various types, the several types being independent of cach
other. They differ from individual to individual. This intelligence
of a person depends on his general intelfigence.

Staffens and Brown have upheld Spearman’s theory on an
experimental foundation. But Pears asserts that adequate experi-
mental data, in its favour, is not available and conscquently even
Spearman’s theory cannot be said to be universally acceptable.

In reality cnough experiments are still needed to formulate an
all-embracing dcfinition of intelligence. 1In this connection, a
universally acceptable theory has yet to be worked out.

Q. 86. Write short note on Types of Intelligence Tests,
TYPES OF INTELLIGENCE TESTS

Intelligence tests arc classified according to the activities
prescribed in them—

1. Verbal Tests.
2. Non-Verbal Tests.

As the name jtsell suggests, Verbal tests make usc of language
while the non-verbal tests include such activities which do not
necessitate the uvse of language. Both (hesc types are suitable for
individual as well as group tests, Conscquently, Verbal and Non-
verbal tests are capable of further subdivision into two classcs—
individual and group. Thus, finally there are four types of
intellipent tests—

Verbal Individual Intelligence Tests,
Non-verbal Individual Intelligence Tests
Verbal group Intelligence Tests
Non-verbal group Intelligence Tests

AW
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VERBAL INDIVIDUAL INTELLIGENCE TESTS

The very name verbal individual intelligence tests, suggests
that these are intelligence tests piven to jndniduals, or in other
words they are meant to test the intelligence of the indwvidual. Lang-
uage finds adequate use in them. Binet Simon tests and the various
revisions are all included in this classification,

Hindl version of the Terman-Merrill Scale

The Central Burcau of Psychology of Ultar Pradesh has made
a Iindi Version of the Terman Mernll Scale.  This revision
includes a vanety of material, from solid objects to diflicult
questions.  The activities in the beginning are simple hike construct-
ing abndge ora towcr of blocks or fitung in irregular wooden
blocks in their proper place supplied for them At the same time,
at the end of the tests there are difficult questions which need
considerable thinking, This test is divided 1nto numerous age
geoups. ‘The higher age groups use language to a considerable
extent and sts use gradually dechnes with the age group. For
cxample, the two years group wnclude the following activities :

The form panel with three holes,
Recognition of objects by name,
Recognising the organs of the body,
Making a tower of blocks,

Naming an obyct from its preture,
6. Word order.

The various types of activites in the *‘supertor adult third™
are as follows @
Vocabulary
Sensc of direction
Paper cuting
Logical reasoning
. Repeating nine digits

Non-Verbal Indiridual Intelligence Tests

2.
3
4.
5

G

It is quite apparent from the above example that in verbal
tests, the child's knowledge of language 1s more in demand and
therefore the use of these tests 1s hmited to students or literate
persons.  But these verbal tests cannot be used 1n the case of ijll-
terate individuals as these tests svolve an extensive use of lang.
uage which fails as a medium to measure the indinidual differences
between the illiterates.  Consequently, ailiterate indiwviduals are
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tested with the help of Non-verbal individual intelligence tests.
The name itself indicates the nature of thesc tests. These tests
involve the least possible use of the linguistic ability and are
similarly almost unaffected by knowledge derived from books. One
cxample of these non-verbal tests is the Performance Intelligence
Tests.

Performance Intelligence Test :

Jt would be in keeping with the context of our discussion to
understand in detail the Performance intelligence test as an example
of the non-verbal individual intelligence tests. According to Munn,
“The word performance is usualy applied to tests which rcquirc a
minimum use of understanding and language.” Thus, these tests
make use of items requiring responscs and not Janguage and these
tests can be applied to children, illiterates, feebleminded individuals
as well as to foreigners.

Pinter-Patterson Performance Scale :

One example of the performance intelligence tests is the
Pintner-Patterson Performance Scale. It was evolved by Pintner
and Patterson in 1917. 1n this scale there are 15 types of tests, of
which 7 are form boards, 6 picture completion, memory span and
the rest are picture puzzles and imitations etc.

Porteus Maze tests :

Another example of the performance intelligence tests is the
Porteus Maze tests. In it paper and pencil mazes are used. For
his test, Porteus created mazes for children from 3 to 14 years.
It gets difficult, corresponding to the increase in age. The subject
is allowed two chances and if he fails in the attempt then the
conclusion is that his intelligence is not of that age level., Children
of 12 or 14 years are given four opportunities. These tests designed
by Porteus not only measure intelligence, but they also reflect at the
same time the nature of the individuals. It is distinguished from
tests in as much as that it includes some aspects ignored by such tests
as the Stanford Binet tests,

Form Board Test :

A comparatively simple cxample of the performance-intelli-
gence test is the form board test, among them the tests of Seguin
and Goddard deserve special mention. In the form board test,
there arc numerous blocks and a board in which there are holes
corresponding to blocks. The subject has to fit the blocks in
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these corresponding holes in the board, the time taken and mistakes
committed being noted from which the score of fthe festrs
rafculated.

Wechsler Bellerue Test :

Another example of the performance intellipence tests s the
Wechsler Bellevuc test evohed in 1913, meant for peoplz from 10 to
50 years of sge. Speaking on the subject, Shacffer and Lazares
morte, in a modern chnic, these tests are included m the Pinet class
1s one of the most ymportant.  In this way atis the most apt test
for measuring the intelligence of adults. In this test there are five
verbal tests and five performance tests. This test affords not only
10 index to mental abifitics but also a profile of abilities.

Bhatia’s Battery of Performance Tests :

The description of performance intellipence tests would he
incomplete without a mention of Bhata's battery of performance
tlests.  Jtis the battery created by the former director of Uttar
Pradesh psychologscal laboratory, Dr. Chandra Mohan Bhatia. It
has the following § subtests—

1. Kohe: Block Design Tess—10 types of tests out of
lhe Kohez block design test have been included in the battery.
There as one card on esery subxct upon which 1s depicted a
rolour design. The subgct or the examnee sees this design and
makes a similar one out of the blocks. These designs become
sorrespondingly more and more complex, having been simpk at
he start.

2. Alexander Pass Along test—The Bhata battery alwo
ncludes the Afexander Pass Along test, 1n which foo there are
jome designs sccing which the subject shifts coloured pisces in an
>pen box and places them 1 a similar design

3. FPatterns Drawing Test—This  test has been created by
Dr. Bhatia lumself  In this there are eight cards on each of mhick
here is n one-hine figure  The subject diams 3 parucular firure
or pattern after seeing thus figuree,

4. Immedate Memory Test—Some dipits are reaited, whch
te immednately repeated by the subpct, this addlity throwicg
ome light on the immediate memory of the subgst

S, Pleture Construction Test—In this subtest there are fae
ubjects, in which prtures relating to the fndian rues! Li%e are frag-
nented into respectively 2,4, 6,8 8nd 12 preces. At of
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piccern of one pictuse are placed before the subject who puts them
in order and constructs the picture.

Beside these tents the Uttar Pradesh Bureau of Psychology
has prepared a battery of performance  intelligence  fests for
children of 4 1o 10 years,

Difficulties in the Individual Intelligence Tests

Some difficulties are felt in the operation of both the verbal
and non-verbal types of individual intelligence tests. They are
roughly as follows :

1. The difficulty of time ©  The individual intelligence test
takes an hour usually and only onc person can be fested at one time.
Ohviously, at this ratz it would be csiential 1o have a very big
number of trained cxzaminers dnd in spite of that it would be
difficult to test all the people,

2. Need for experience in examiners :—~The cecond ohstacle,
in the individual intelligence teste, js the nced for ezperienced
examiners because the correct result cannot be arrived at if the
examiners are inexpericnced. At the same time the availability
of such a large number of trained personnel is a near jmpossibility.

Mot withstanding these difficultics, in some circumetancss the
individual intelligence tests become unavoidable,  This is because
the level of accuracy reached by the individual intelligence tests in
the asessment of a person’s intelligence, i3 outside the reach of
the group intelligence tests,

YERBAL GROUP INTELLIGENCE TESTS

The group intelligence test, owe their origin and evolution
to the difficultics from which the individual fests suffer. As the
name suppests those tests are designed to test the intelligence of a
group and not of an jndividual. All the people in the group are
piven the same directions and have to perform the same activitics,
fuen the seore of the result of group intelligence tests is caleulated
by machines thus dispensing with the necessity of ckilled examiners
accompanicd by an economy of time.

Army Alpha and Beta Tests

An excellent example of group intelligence tests is afforded
by the Army alpha and beta tests, which were evolved during the
World War I in order to test the American soliders.  For example
it revealed gseparately the feebleminded, men capabhle of becoming
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shiffed speeiabsts, men eapable of becoming officers, men peediny
some traiming, ctc.
Naval and Army gencral classification fests

Duc to the suecess which attended these fests, some proup
tests for classification of nmval and army solders were evohed
during the Wold War I, nad of these two particular forms desene
mention.  The two are

1. Naval gereral classification tests,

2 Army gencral classification tests,
With the help of classification made by Cruze, some nne bithon
people were tested by the mubtary general classification tests
during the years 1941 1o 1946 In the tests there are three
subjects for the testing of problems resulting to vocabulary, problems
relating fo h s and prob of o blocks.
Dr. Sohan Lal's intelligence fest

The psychologieal laboratory employs the group 1t exohed
by Dr Sohan Lad for 1) year old chiddren,  Tests were aho
designed for 13, 14 and 15 year ol chulfren and even for adalts,

Some of the subpcts saciuded n the testy, for 11 year ol
children made by Dz, Sohan Lal, are as follons ¢

fn the foflowing cxample the word head has been talrsed
becruse the boy must have a head even of he does not have the
othet abxets  The example goes thus .

Lssental .

in the boy .. (Coat, shos, bag, heal, cycke. ball),

After secang the above example, the subpet has to undethne
the correct answer to some quéshons  Some examplks of such
seatences are

33-—In the forest (Laon, bear, snake, puddle, thorn, treel.
3d~1n the sea . (Ship, azroplane, water travelker, foz, cokd).
3s—In the sce (hlanket, sawdust, matting, dut, fop. cold)

OFf the subject include 10 the fests for 13 years ol chiklern
some of the followsng five words are gnen 1n an example. One of
these words which 1s 1n no way rclated to the remumng four 1
undetlined.  rom thn exampk, the erammees marks out words
of a simlir taps For example

Cerduroy, silk, leatker. horsted, georgelte

The followmnz are cxamples of questions given for selatien-
I Doz cow, bull. hea, borse
2, Tempe. mosgee, church, perudwara, dhararmha
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From the above example, it is quitc clear that these verbal
group intclligence tests examine the reasoning power, power of
comparing and contrasting, sense of direction, ability in numerals
and language, of the individuals who constitute the group., It is
essential that the cxaminer should be fully acquainted with the
tests and he should also understand the corresponding directions.
Thus, often the examiner examines himself to start with. At the
same time, it is necessary for the cxaminer to have some knowledge
of the mechanical aspects of the conditions of examination such
as the proper seating arrangement.of the cxamibees, the distri-
bution of test blanks, and the preparation of material related to
tests, like pencils etc.

Difficulties in the Verbal group intelligence tests

Even after taking all the precautions, some diflicultics are
discernible in the verbal group intelligence tests which can be
eliminated only by reverting to the individual intelfigence tests, It
is due to these difficulties that the individual intelligence tests are
considered more realistic than the group intelligence tests. The
difficulties of the verbal group intelligence tests are fundamentally
as follows—

(1) Difficulties relating to co-operation in tests: In these
tests it is difficult to judge whether the examince is extending his
full cooperation or not.

(2) Difficulty related to the balance of the subject : 1In thesc
tests it is difficult to determinc whether the physical and cmotio-
nal balance of the examinecs is even or disturbed.

(3) Difficulty related to the ease of the subject: In the verbal
group intelligence tests it is difficult to accertain if the cxamince
is feeling at casc and free or restrained.

(4) Passibility of cheating by the subject :  Another difficulty
in these tests is that no onc can testify whether the person has
written the answer himself or copied it from his neighbour.

Inspitc of the difficulties which arise in the verbal group
intelligence tests, they have their own advantages due to which
they arc used comprchensively. As has been said before, the
advantages are the same as the difficultics of the individual intelli-
gence tests,

Non-verbal Group Intelligence Tesis

As has been _wmentioned before, the verbal intelligence tests
arc meant only for the lJiterates because of the requirement of a



Intelligence and Intellipence Tests 291

haguistic ability. 1t is for this reason that the non-verbal group
intelligence tests have been created, the examinee making a mini-
mum use of language but performing, instead, many actnites,
One example of the non-verbal intelligence tests s Cattel's Culture
frec testand the No L L P test. An example of the subjects given
in these tests is as follows 3

In a given prcture there are 3 squates with some vacant
space for the fourth square.  Therc are some fipures drawn in the
three squares.  Oa ths Jeft various figures are shown in five squares.
In the piven diagram, the fourth square has to be filled with onc
such figure from the fise squares that its relation to the third
square must be the same as the relation which the figure n the
first square bears to the figure in the second square,

In these nonaerbal group intelligence tests, the examiners
have to cxplain to the examinces even the simplest directions
which are also demonstrated as far as possible.  All this s done to
make the least possible use of language  There are some petfor-
mance tests in the group sntelligence tests, in which the examince
draws some lines according to his abilities, fills 1n some empty
spaces, draws some simple figures, or performs some simple
actnitries  Some psychologists do not grve credence to these non-
serbal tests in thewr rols of measuning intelligence of the subycts
while on the other hand some psychologists consider them to be
better than vesbal tests  For example 1n Akevander s opinion, “A
complete performance battery will be o betier measure than a
complete verbal battery ™

The teuth is that even 1t a1 o or ap intelligence tests
are not more wnportant that v« . thos arc certamly not
lessampoartant than these tnts Sy ‘) paularities are as

follons :
Peculiarities of the Non Verbal Group Intcdlizence Teats

() Comparisor et » PRI The first obstacle
m the comparisop of hiriin vowgs *sanous languages and cul-
turcs is the differeace inthe anw ¢ o This obstacls can be overs
come by the nonscrd! oapantcinnc tests and a comparises
between different humui ot 10 s 1 Jorad possable,

U} The testme © "verie v e The verbal gronp 345>

ence tests are mintets  nieplable to lliterate sokims £ €

testing of therr antellpens ¢ osequently the abik ™

-
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soldiers are assessed by employing the non-verbal group intelligence
tests and the possibilities of their learning are known.

(3) Intelligence testing in children : The linguistic ability is
very low in the case of children and consequently the verbal group
intelligence tests cannot be given to them. Apparently, iniclligence
testing of children will have to be done by the non-verbal group
intelligence tests.

(4) Advice to some specific classes : The above exposition on
the non-verbal group intelligence tests has made it obvious that these
tests have proved the most successful with same specific classes of
people. Thus, the results of these tests render great assistance in
advising people of this group.

Q. 87. Write a short note on—I. Q.
(Vikram 1968; Agra 1967; Karnatak 1964)

Ans. The idea of LQ. was utilised first of all in 1916 in the
Stanford Binet tests. 1.Q. is the ratio between mental age (MA)
and chronological age (CA). The chronological age is determined
from the date of birth and the mental age by tests. For example,
if the average score of children of 13 years in age turns out to be
75 in some tests then any child whose tests reveal an average of 75
will be said to have a mental age of 13, whatever be his chronologi-
cal age. After 14 years of chronological age, mental age does not
increase. Even children of the same mental age may differ. Men-
tal age does not increasc with the chronological age. Having under-
stood properly the mental age, it is easy to understand 1. Q. The
cquation for the calculation of I. Q. is as follows :

I Q.z%%xwo

As is evident from the above equation, to calculate . Q.
(Intelligence Quotient) the mental age is divided by the chronologi-
cal age and then multiplied by 100. To take an example, suppase
a four years old child has a mental age of three years, His L. Q.
will be calculated with the help of the following equation :

3 X 100=75
The Limitation of the Concept of 1.Q.

Actual}y, the 1.Q. reveals the mental ability of the individual
on the basis of which he can be directed about his future. It is
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essential fo heep in sight the imitations of the concept of 1Q
order to understand jt well enough.  Is main hmutations are as
follows :

L 1.Q is not the quantdty of a person's intelhzence,

2, Allthe fests do not yicld an sdentizal 1. Q Consequently
none of the I. Qs indreated by any one test iy compketely reliable.

3. No person is devoid of intelligence so that 1. Q. does nnt
stan from zero.

4. 1. Q. changes at keast once every three years,

Permanence of 1. Q.

1. Lsen when a person b exanuacd by the same ted 3 pum-
ber of times, the L. Q. shows a change.  This differense differs from
test to test.  For example, 1n Weschler Bellevve Tests the dillerence
is upto 5 points whereas in the Stanford Binet tests it s upto
4 points,

2. Thel Q ofevery child does not remain constant  [n
one i eepiters a seey appreciable change.

3, 1 Q s the result both of heredity and environment.
Thus a change 1a cmuronment may change the . Q, According
to Gatret the good or bad cnvironment may show a dufference of
10 points
Classificatlon according to 1 Q

In hus book ‘Great Lyperiments in Psychology’, Garret has
clasufied people according to there I Q and shown their pereentage
10 the population, as 1n the following fable —

L.Q. Classificstion Percentape
140 or abose  Very Superior 1S
12010 139 Supernior n
110 to 119 Rnght "
50 to 149 Average or Nermal - 450
fOta 89 Dulf ormal o
Rackward 140
70to W Very dull so
Ot 69 Feeble putded -5

In this context, some other amportant (Hinfs Apown from
expefiments arc
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1. ‘There is a possibility of increase in 1. Q. along with a rise
in the social and economic status and a possibility of decrease in
I. Q. with degradation.

2. The I Q. generally remains constant from 5 years to
14 years of age.

3. The mental level develops gradually.
I Q. and success in school work

Many scientific researches have made it clear that there is no
invariable relation between [.Q. and success in school work. Butin

children with a higher I. Q. there is a possibility of success in school
work.
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Personality

Q. 88, What is meant by personality 2 What are the factors
which determine ft 2 (Borihay 1954, 39, 54, 32, Kurratal 85, Parat 62

Ans. Ordinarily, personality s taken as the external appea-
rance of the indiadual  In phifosophy the meaning of pertonalbity
has been interpreted in the sense of the internal self Bt in
psychology nerther 1s the personality the external appearanze nor
isat the internal self, but st ancludes both and much more. The
word personality hat been dernved from the Latin word Persona.
The word Persona was used for the cover, utihised by the acters
to change ther appearance, but i the Roman times st was taken
as the partreular character tsell  Thit second meaning has been
taken tn the modern mord personality  Thus persoralty ¢ rot
a fived state but a dynamie totality which 1 conttnuously chanping
due to interaction with the cnvironment  Personality s known by
the conduct, behaviour, actnilies, movements and everythirg ehse
concerning the indnrdual It s the way of responding (o the
emvironment. The way n which an indiideal adjusds with the
external environment, 15 personality  In the words of Munn,
“Personality may-be defined as the most characterntic ntepration
of an indindual's structure, moder, behaviour, nterests, attitudes.
capacitics, abdities and aptitudes © Behaviour requires ntegration,
This integration of vanous trats o found Qifferenthy in &ifferent
person Asa peneral pule evesy healthy andnadual hey sore sert
of intezration. The peculiar forms of intepratson ana pastauiar
indivadual are bis personahity tents  Thus personslity s the mou
characteristic integration of anrdnadual  Itn persosalty which
marks distinction in one man and anotter  In the werds of Gordea
Allpast, "' Persanality s the dyrame orpamissinen withm the irdog
dual of those prcho-physical systems that determise ki urgue
adiustment (o his environment © The persoralty s 2 ergamiad-
ton of the internal and external astitiss b cludes the n!:fnx.l
appeararce, quahues, apbtudes ard capaaes ete. Itoas ot

of the inter 2ction of the 1ndntdual with the eaurezmest. 111
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not a collection of the traits, but a particular organisation of them.
It is the total quality of the individual's behaviour. Individual
affects other individuals through his personality. Thus personality
is manifested in his various activities. In sort, personality is the
total quality of the behaviour, attitudes, interests, capacities,
aptitudes, and behaviour patterns, which are manifested in his
relation with the environment.

For some time there was discussion among the psychologists
about the relation of heredity and environment in the development
- of personality. In this discussion arguments were given from both
sides and much matler was gathered on the basis of observation
and experimentation. It was found by this data that the development
of personality depends upon both the heredity and the environment.
Hence modern psychology includes both heredity and environment
in the factors influencing personality.

According to Gordon Allport only the relatively stable aspects
of behaviour should be recognised as personality traits. In his
book, ¢ Personality a psychological interpretation.” Allport writes,
“From the cvidence now in hand, four important conclusions may
be drawn :

(1) Personality, defined as the distinctive mode of adjustment
adopted by each individual in his cfforts to live, is not formed at
birth, but it may be said to have begun at birth.

(2) The earliest distinctive adjustment in respect to which
infants can be said to differ, are in the intensity and frequency of
their spontaneous activity (mobility) and in their emotional expression
{temperament). Both these factors are primarly products of
inheritance.

(3) Probably not before the fourth month is there sufficient
learning and maturation to form distinctive habits of adjustment or
rudimentry traits. But by the sccond half of the first year,
adoptive response to the physical environment and to behaviour
so marks distinctiveness.

(4) Distinctive qualities noted early in lifc tend to persist.
The child scems pre-disposed to learn certain modes of adjustment
and reject others. Even before these adoptive forms are clearly
defined an observer can often, by the method of ‘prophecy’
predict later traits. Irrespective of the method used in the
study of the consistency of carly development, the evidence is
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posttive, virtually in eveey case” Thus heteduy influences the
brological features of personahity, As a matter of fact, the Eeredity
flo:s not ine personality completely, nor s it ireflectne
init,

See Next two Qs and Ang,

Q. 89. Discuss fully the blolagical determlaznts of persa:
nality, (Fotna 1982, ATd 1938, Fo]. ISt4, Atro 1934, Mezefarrur 1565)

Factors allecting Personality

The factors affecting personality can be dnsded into two
classes—(1} Biological and (2) Social, The biological factors affect~
ing the develpment of personality are of three types; (1) Ductless
Glands (2) Physique and ¢3) Neryous System
Fndocrine Glands

Ductless glands send ther secretions dircetly {o the blood
without ducts, Thar sccrctions a1e cal'ed  hormones  These
hormenes are responubls for many changes 10 the personality,
Different plands secrete one or more type of hormones, A des-
cription of the effect of some of the ductiess glands will show the
extent to which personality 1s influenced by them,

(1) Pancreas—Pancreas send  snselin to the blood The
amount of sugar n the blood depends upon the amount of nsubin
init. When the deficiency of msulin /e sugar, s 1n the body the
mental powers are weakened and the personality of the indinndral
scems Jess balanced  Mis mood us changed, temperament tecorres
irritated and fear increases

() Thsrold Gland—Thyrord gland  has a ven irpentant
furction in the desclopment of physical structures as well as mental
development M ot 1s abseat sipce the very borth the anteflict of
the child does not amprove  Cretins, imbetiles etc, are the result
of the absence of thyrewd pland. Its destruction catses a direase
Lnown as myxocdema  This discase creates laziness n man The
actnitics of the mind as well as those of muscles are slazkend  The
memory become weak, man s ot eastly concentrated ard thinkars
becomes difficult  In the period of devefopment the excess of the
actnty of thacaid results w rapsd  physcal prowth, specually
the deselopment of herght,  An excessne actnity  ef ki fad
results an rapid physical growth, speciafly the  developmert of
height. A defexnt actity of this gland i uerren,
irrstation, worry and nstability so mman's persozalty Thuswih
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the increase or deficiency in the activity of thyroid gland, the activity
of the body as well as of the mind also increases and decreases.
But this dees not mcan that the increase and decrease of the
activity in the body is always due to the effect of thyroid gland.
Occasionally, it might be duc to other causes as well, but thyroid
gland docs play an important part in them,

(3) Adrenal Gland -Adrenal pland seerets adrenaline. Ad-
renaline has an important influence upon personality. s excess
creales the cexual traits in men or women.  {ts excess in women is
responsible for the absence of the rounded contours and feminine
voice, It orpanises the organic capacitics in the time of emer-
gency.  The excess of adrenabne caoses rapid  heart-beat, high
blood pressure and the postponement of the activity of the in-
testines.  The individual having jess adrenaline feels  relaxation
in the muscles, more sweat and the pupils of the cye are extended.
An entire absence of adrenaline results in the discase knotwn as
Addison's disease,  In this discase one feels weakness and lethary
in the body, power of resisting diseate is lessened, the interest.
in scx activity disappears and metabolism becomes slow. The skin
becomes black, the power of resisting heat and cold is lessened and
behaviour becomes irritable.

{4y Gonads—The sceretion of the gonads ie,, sex glands, is an
important  factor influencing  personality.  Gonades  separate sex
hormones  Scx hormones are very much helpful in the ncrease of
scx interest, In adolescence there is a special increment in the
hormones, Henee changes are  observed in the individuals
according to their sex. In man onc finds the manifestation of maswcul-
ine characteristics such as beard, moustaches, high pitch in voice ete.,
while in the female there s development of mammary glands and
other womanly traits. The processes concerning prepnancy e. g,
mensus, prepnancy, the bearing of the child and maternal behaviour
is very much influenced by the sex hormones,

5. Pihitary Glands—The hormones secreted by the pituitary
glands control other plands. The hermones seereted by the front
part of the pitoitary pland increase the activity of their plands as
well, The hormones created by the back part of the pituitary
glands control the blood pressure and the metaboliem of water in
the phy-ical activitics.  These hormonss alsa affect physical growth,
In the tume of physical prowth the bones and museles of the indjvi-
dual prow speedily due to the activity of thete plands. Injts
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excess, the height can po even upto 7 to 9 feet.  But because after
excessive activity this gland becomes sery much inactive, these
very tall persons die at an early age 11 the aclivity of the pitwitaty
gland is very much deficient in the time of deselopment, individual
remains a midget, though his intellect is normal and the physical
structure is not un-attractne, I the activity of this gland is normat
during the deselopment period and becomes excessive afterwards,
the hands, fect, nose and Jower jaw etc.,, become broad. This state
is known as acromegaly.

The effect of the hormones is influenced by the heredity aswell
as by the environmental factors. DBut still the excess or deficiency
in their actinity create some changes quite apparent in the persona-
Ity of the individual. Itis not necessary that the excess of the
scstetion of any one of the particolar gland should always show
some special influence in the body e. g., the excess of sex tendency
should not always be supposed as duc to the excess of the seeretion
of the tex pland, since different plands also :nteract upon each
other due to which the actinity of some 1s tnereased while that of
others is decreased  The sex behaviour, for example, 1s very much
influenced by socisl norms, customs, ctrcumstances, habits and
many other things. Hence, inspite of the deficiency of the sex
hormones, the indinidual may appear to be sery much snterested
in gex activities.  On the other hand, nsprte of excess of the sex
hotmones, the individual may not appear to be interested m
sexual activities,

Physique

Another important  biological factor affecting personahty is
physizal structure. 1t is seen in daily hfe that often the fat men
are easy going and social, while the thin persons are self-controlled,
irritated and un-socsal  Thus the physical structure has some
relation with the temperament  But even the instances contrary
to this rule are also custing. Asa matier of fact the relation of
rhysical structure and the temperament has not been defintely
established.  More expeniments are required an  this direction.
‘The expeiments conducted so far have been mostly on collwe
students, Before one armves at some defimte conclusion, €™
merts must be conducted on adult persons as well, Buteven £ -;"
that, the problem of the basis of co-relation remains un_l”'.(“:
Simply by corelation the temperament camnot be ”
result of physical strscture. It should also be aee .
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content that the physical structure makes o difference in other’s
behavieur towards different individuals is moditied, to some extent,
according to their physizal struztuee.  This difference in our heha-
viour mzhes n chanre in their personality,  Henee, a particular
difference should not be supposed due to physical structure alone
but afen due to other’s behavionr towards the particular peeson,
thoneh the former may be more impertant

Body Chemistry

Anuother important biological factor affecting  personality i
body chemistey,  In ancient tmes, the difference of temperament
were supposed to be due to difference of chemical elements in
shifierent x,.-n 'I‘hw. the nervous personality swas taken as the result
of exeews of nerveus dlund. towas supposed that the <anguine
persons have an evcess 0f blood, the choleric parsons an excess of
hile, pllepmatic persons an exeess of phlegam and the melancholic
prreons, an oexeess of «pleen, This principle s not accepted in
modern peschology,  but <ull no paycholopist denies the relation of
personalty with the prepartion of chemical elements in the body.
{hese chiemitead elemeonte are of two types. Some reach the bady from
outside '-\(\i!-: som are ereated i the body itselfl Thus the drugs
have sufliciant effect on persanality. The behasiour of the drune
cond i an exatmply of sach effect. DitTerent types of intoxicating
drupes hase o clesr influence upon the personafity of the individual,
The defictrroy of different vitaumins also cousey come change in the
persomality. With the ancrease or decrense of the quantity of surar
tn the budy, the phodce] and mental state of the man is sery much
changed.  In comaleicence one finds a difference in thz individual’s
percanadity,  Ihtference 1 oabvo nolived atter fong ilness.

of

faeides the above-mentioned Biolosica! factors many other
Factors anfluenie porsonafdy, roo, sy, int:ﬂzgencc. mtellsot and
pervonty system et The dfferenes in the sexy of male and femals
creotes an eventind duferencean thar peraonahity, thouph it has
beon o eanbhihed tiat reeh of the differenze 15 cauesd by social
;md wollordd emvrenment, Gualten and Goddand beheve that ine-
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hereditaty.  According to Kempf, the author of The autonomic
Sunction and personality, the neryous system is one of the important
determinants of personality,

Q.90. PRring out the contribution of <ocial factors fo the

development of personality. (Gorakhpur 1$52; Benaros 63)
Fxplaln the role of family and school situations in the develop-
ment of personality. (Mysore 1967)

Soclal Factors Influencing Personality

The environments of different indiniduals are very much diffe-
rent from one another and so also thesr effects, but the influence of
emvitonment on personahty can roughly be disvided into that of
home, {school and socicty  All these three play an important part
in the development of personality

Tofluence of flome on Personality

The environment of the home has a wide nfluence on the
development of personality  This influence, as a general rule, is
according to the pattern found ina particular culture. In the
farmly the retation of child with the parents is the most intimate.
The cultural deselopment of the child 1s very much nfluenced by
the behaviour of the parents, e ¢, a child brought upin Indan
famuly will by very much different inhis behaviour than another
brought up in Western culture  But even tn the same culture much
difference can be obserned tn the parent-child relationship 10 diffe-
rent families, ¢ g, penerally the child has a respectabls place 10
Indian family, but all Indian parents do not sufficiently love and
sympathise with thechild  Insuch crcumstances much repression
15 obsersed in child's behaviour  He becomes an introvert and
often enjoys in his drcams, day dycams and imagmanoens things
which are denicd to bim by his parents  The influerce ol the
presence of the parental fove 1s 3gain not the same tn the cas ot all
children. A chill may become agpressine while another may be
come submissine n the same  circumstances On the other hand 1t
the parents show excessive affection towards the child the (L 'd may

tecome an extremict and exceanely dipendort uper el I
A child excesanely ignored shows different tipes 1 o
personality Children brouphtan the pavche’s oyt ‘ .

cure of defects of personality showed that w1 7
therr defects was the tehaviour o Curpo ooy
According 1o Sigmund Freud  the tendor oy
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parents in the childhood is manifested in the tendency to depend
upon the leader in the adult age. If the child is allowed freedom in
the matter concerning his belongings food, clotbes, books ctc., he
will develop a habit of freewill, if all these are divided by his parcnts
he will not get an opportunity to utilize his judgement and so
become over-dependent submissive.

Parents are more powerful and cfficient than the child. Hence
they are the ideals before him, The child wants to become like his
parents, Thus he establishes his identification with either of the
parent and tries to follow his manners, ways and behaviour, The
child also fulfils his frustrated desires through this identification. It
has been observed that the little boy wears the big shirt of the father
and walks proudly like him with a stick in his hand. This identi-
fication with the parents in the childhood is later on converted into
the identification of the individual with the leader. By the identi-
fication with the leader the individual is happy in the lcader’s
achievements and sorry in his failures.

In the absence of affection and sympathy, the child often turns
criminal.  While discussing the causes of criminal tendencics, Healy
and Bronner have emphasized three factors, the cffort to get rid of
the painful circumstances, the tendency to revenge for the
mis-bchaviour of the father, the efforts to satisfy the frustrating
desires.  Often the child has the curiosity as to where from the
younger brother or sister has come. The answer to this question by
the parents has an important cffect on his personality. The child
has a natural curiosity towards the sex tendency. Often the parents
try to suppress his curiosity towards sex or they just rebuke when he
asks such questions  But the child is not silenced by this He
trics to enquire from the servants or {riends in the house.  But this
leads to guilt conssience. The reactions in the parents about the
every day matters in the family also affect the personality of the
child. The relations of the mother and father among themscelves
also affect the personality of the child. In short, every behaviour of
mother or father and the circumstances in family affect the per-
sonality of the child more or less.

It has been observed that the behaviour of the cldest and the
youngest, the clder or the younger is not the same in the family.
Similarly, it has been found that the parents’ behaviour towards
them is not also the same.  This has led the psychologist Alfred
Adler, to emphasize the importance of birth order in the develop-
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ment of personality.  The birth order of the child fines the states
inthe family which decsdes his soles whach affiet bis pereopahty,
The youngest child is treated with affection by everyone, herce Le
becomes over-dependent The eldost chidd becomes self suflicrent
and tyrant, because being the only chuld for sorme tume Fe does not
share his nights and Mungs with others.  The bunh of another chitd
in the family has an smportant anfluence on the it child, since ot
takes away his monopoaly 0 affect-on 2nd sometumes ke is reple-
ted altogether  Hence he feels jealous with the yourger child ard
teics 1o repun his nghts. Oa the other hand, the nen child iy
anxious 1o make his place 1n b famdly  The above description of
the chuld’s problems based upon the corcertion of birth erder hat
been conclusnely proscd.  The reszarchers have found simibar
conflicts an different birth orders  Adler has truly said that the
individual develops hrs style of hfe from the pattern of fus catly
Lfe in the family, but theee are no grounds o suppose that this
style of life remains un changed yn fulure 1 canrot be demicd
that the ensironment n the Jhildhood 13 one of the most important
factors detecnuniag personality, but ot is difficult to hehiere with
Freud and Adler that the personahity of an indinadual 1 complately
determined 10 childhood

Q.91. Whatdo you understand by measerement of person-

#llty ? Describe In brief the Important methads of  pervonality
(Bararey 1573, Rarnhaster 155}

s3scssment.
Ans.  Psychology cmp)ms 2 number of methods by whxh
31 measures g ! . test psych Tytec test amd

projective mcUmJ ct. llcudu these, the case hintory method,
intersiew and questionnare and rating moshods hase thacawn
importance.  Brefly. the methods of measunng prsonality are=—
1. Casc Hustory Method
Intenoes Mothod
Questignaire Method
Petformance Method
Rating Method
Situatton Test
Psycho-Analytic Test
I'supetion Method
Amary the abore mentorsd piethods The reoechins
18 the most popular. A brefdocnrhoa o th e el

LR

o~
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fore we make a detailed description of this specific method, would
be quite in keeping with the context.

1. Casc History Method—In the case history method, as the
name obviously indicates, the facts concerning the life of the sub-
ject arc collected. This case history supplies all the large and
small facts related to his environment and heredity. This method
can study both normal and abnormal pcople’s personalitics but
it needs very expericnced examincrs.

2. Interview Method—The interview method is the most
normal of all the mecthods for the study of personality. It is the
method widely used in the selection of pecople for government
scrvices. In this, the subject and the examiner sit facing cach
other while the former answers questions asked by the latter.
Besides the answers which the subject offers, his personality is
indicated by his expressions, methods and various other things.
This method, like the case history method, needs very experienced
cxaminers who ask questions which can prove the correct thing
and which enable the subject to express himself without any app-
rchension. To tell the truth, interview method depends as much
on the examiner as it does on the subject.

3. Questionnaire Method~—Questionnaires have been used
extensively in the investigation of personality. The name suggests
that 1t is a list of selected questions the answers to which throw light
upon the peculiaritics of personality. ‘Yes' and ‘No’ are written
in front of these questions, the student cither strikes out the wrong
answcer or indicates the correct one. Questionnaires are used to
gain knowledge of traits like self-confidence, sociability, introvers-
ion or extroversion, tendency to dominate or be dominated etc.

Limitations of the Questionnaire Method

1. Often the subjects conceal the true facts and give wrong
answers,

2. Somctimes the framing of the questions is such that the
examiner takes them to mean on thing and the subject another.

3. Usually the subjects write the answer without an adequate
amount of thinking thus leaving possibility of mistakes,
Use of the Questionnaire Method

Inspite of these difficulties, the questionnaire method has
proved to bz of tremendous value, Allport and Minnesota ctc
have formed questionnaires which cnable the study of some subm;
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traits of the parsonality. It affords & Jot of assistancs to compara-
tine study because of the various answers of the subjects to the same
questions.  The coaclusions based on these questionnaires are
comparatine as well as numerical, they alo facilitate study because
a number of people can be studied simultanzously.

4 Performance Mcethod—The performance method was con-
ceived by May and Hartshorne, In this method the subjectis
given a vanety of specific Jobs to be performed and the subthe
quality of his personality cxaminad. For example 1n order 1o test
the honesty of childern 8 or 10 weights, with little difference bet.
ween them, were located at some place.  The exact weight of =ach
was wntten under it and the children were told to place them in the
order, The honest children experienced great difliculty while the
dishonest read the weights under them and placed them in the order
promptly, A sery simple method of judgtng the honesty of tke
students in the class could be somethtng like this, Some picce
should be dictated and the copies collected  The mistakes of each
should be secretly noted without any matkings on the copy, follow-
1ng which the copies should be returned with the dicection that the
mistakes are to be noted and marks allocated.  The dictation should
be wntten on the black board.  The honest will cancel their
mistakes whilz the dishonest will quictly correct them, The honasty
of the students can be judged by companng these with mistakes
previously noted,

5. Rating Method :  Another method of measuring persona-

Lty is the rating method, in which roughly the work is donein two
ways  One, the subject 1s asked fo answer question related to
qualities of personality, The answers which the subject offers
or the answers which he selects ndicate  his  personahity.
Another way of applying the raung method 15 to place the
subpect in real situations and then study s behaviour and
reactions  For exampls, in order to judge quahiies lke skill,
effinency, labour ¢tc, in o person, he may be given a vaniety of
obs to perform.

Difficulties 1a the Rating Method

Asat is the rating method is deceptnely simple  But it needs

more shilful examuners, Roughly spealing, 1t presants the follow-
g difficultics ¢

L. Skiland capab are ial anthe
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2. The possibility of prejudice is very great because it is a
general truth that no person observes the defects of his near and

dear ones,

3. Another grave difficult of this method is the fact that
upon observing a particular good or bad quality we class his per-
sonality as good or bad and then see good or bad in the other
aspects of his personality.

4, 1t is very difficult to enumerate or evaluate the quantity of
one subtle quality. Mistakes are often made in this.

In spite of the above difficulties both social and industrial
psychologies make adequate use of this mecthod. As has been
pointed out previously too, it can be made realistic to a large
extent if the examiner has all the essential qualitics.

6. Situation Test ; As usual, the name suggests the nature
of the method. In it, the subject is placed in some specific
situations and the qualities of his personality are ascertained.
Actually, it resembles the performance method, the difference lying
in the fact that in this case the person is placed in a sitwation while
in the performance method he is given some work to do. Most
psychologists have identified the two together, rendering a separate
discussion indispensable.

7. Psycho-Analytic Method : Two types of fests, in the
psycho-analytic method of investigation of personality, are more
popular viz., Free Association and Drcam Analysis. Both these tests
show the peculiarities of the psycho-analytic personality in its
unconscious aspect. In dream analysis, the subject describes his
dream and without using the mind, meaning thereby the unrest-
ricted state of the mind, associates freely the dream objects and
activities. Because of the absence of the mental clement the truth
of the unconscious mind is expressed by this association, by which
the psycho-analyst discovers many peculiaritics of his character.
The psycho-analytic method is mostly utilized in discovering the
personality peculiarities, mental traits, and mental ailments of
abnormal people.  Its main difficulty lics in the need for a skilled
and expericnced psycho-analyst. Often the psycho-analyst analyses
his own mind in order to remove the possibility of any prejudice.

8. Projective Method : The most famous and popular of all
the methods for the investigation of personality is the projective
method, Its name suggests the fact that it is founded upon the
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clement of projection.  Projection means the obseration of some
speerfic thing in something or action. according to one’s peno-
nality and mental state  The Taj Mahal, to take an cvample, 13 a
matbie butlding many people go to sce.  Different people find 1n it
different things, in keeping with the peculinties of their peno.
nalitics, An emotional person sees 1t in the form of a formal
symbol of cmotions while, to the person who gises smportance 1o
political and economic questions, it may be a symbo! of evplortation
This is an example of a matetial ohjeet but st does make clear the
fact that human beiag does not sce an object as it s but alio
projects the specialities of lis own personalty vpon it. Many
peculisnities of the personality are investipated by an anihysis of
this projection and a comparison of it with the projections effected
by others,
Tests In the Projective Method

Two tests in the projctive methods are mote famous—

Rorchach ank blot test, Mureay's Thematie Apperception
Test, hnownsp buefas T A. T, They are extensinely used yn the
tnsestigation of personality in general.  These will, thercfore, be
desenbed brielly here

1. Rorschacl’s ink blot gest. This test was conceived by the
Swiss scientsst Hermann Rorschach,  He uted 10 orrganal ik blot
cards which are still inuse todsy. There 1s no pcture madein
these blots.  I'ne of these zre black, two Black and red and the
other three mulncoloured. To amvestisate perconahity, they are
exhibited before the subjet ore after the other and he 1s asled to
describe everything he sees 1n the Blot. These are shown fora
Jetermined intennal of ime.  These cards are shown to the subget
for a second time and he 1s asked to point out the lovation, of what-
ever hehad scen, on the Mot Inor'er to establsh the meaning
of the subgect’s reaction to the blots, the poyckologist analyses
the lacation, deciding factors and the obyct  The analysis of the
Incation serves to mdicate whether the subpct reacted to some
patticular <pot on the blot or towards the blot as a2 whole  Asa
pereral rule, it 15 beleved that the person who reacts mose comple-
tely is more prnaipled  The analyus of the deciding factor 15 an
anempt to find cut whether the eaction of the rubrect 13 towarnds
the shape of the blot or the colour n the blat or to the motion of
the blot A 1o the obxct, the analyss shows whether the subypct
sees in it the figure of a man or of an ammzl or of anything clse
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Besides the above analysis, facts like the time taken by the
subject to react to the whole blot, thc number of activities which
he did and whether he did them normally or not, are also noted
and observed. All these things tend to help in the analysis and
investigation of the conceived and unconscious peculiarities of
subject.

The biggest difficulty in the ink blot test is that the description
of the subject’s rcactions becomes quite subjective, which con-
ccals to some extent the correct personality peculiarities of the
subject. But maximum cfforts are being made to make this test
scicentific,

2. Murray’s Thematic Apperception Test :—The founder of
this test, Murray investigated the pccularities of personality with
the help of some pictures. These pictures are still considered to be
conclusive. Observing these pictures, the subject by projection,
identifies himself with the characters in the picture. The pictures
are presented one by one to the subject who has to compose a
story on them in somc fixed time peried. say five minutes. Un-
knowingly, thc subject expresses many of the perculiarities of his
personality in this story by projection.  He does not get the time
to think. Therefore the story expresses his natural desires, ¢cmo-
tions, sentiments ctc., On the basis of these stories, the psycho-
Jogist analyses the personality of the subject and uncovers its
specialities.

As in the Rorschach’s ink blot test, there is a lot of complexity
in Murray’s thematic apperception test, and the personality investi-
gation done by it is not numerical but qualitative with grave
possibility of mistakes. But, still, there is no doubt that an experi-
enced and skillful psychologist can use this method to uncover the
specialities of the personality of the subject.  This test helps in
the discovery of many mental distortions, cnabling subsequently
their cure.
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Work and Fatizue

Q 92 Whathwork ? FExplala muscular work 20d meatal
work.

What §s work. »

Work can be defined as an action performed wuth the object
of achizving some particular obpctne. Hence work ss an action
with a particular aim which s fulfilked by the acuon. Human
beings do varwous hinds of work to eatn their luchhood  Apart
from the eatming of Irsehihood actions may hyve some other obpee
tives such as study, earmng prestige, etc  Hete it may be obgrted
that play afso has an obyectine and for that seacon 1t wonld be dsffi-
cult to distinguish play from work  But two thicps must be kept yn
mind. In the fisst place the player docs get come satisfaction of hiy
rhysical and psychofogreal needs, but he does not start by conu-
dering this satnfaction as his poal.  In the second place, it is not
possible to draw a diniding line between play and work  The same
activity may be a game for one tndmvidual and work for another,
depending upon the attitude  For example, Just ay the player de-
votes his entire attention to playing the game without berrg overtly
conscious of the results, the determinad worker may perform some
actavity with complete concentration and be oblivious to the antus!
results  On the other hand, cvery player does think 10 termis of
winning aad losing, rrespective of hoa much sporting spisst be bas
Henee, while the defimtion of work given abose shows it relatne
UilTerence from work, 1t does not indicate that there 1 & somplete
difference between the o As far as the pleasurable and an’eres-
ting aspect of play 15 concerned, the sane can be and 1 M3ty imes
true of work also  The secret of the suxess of many preat people
lies in the fazt that they found as preat plensure i dong wotk a3
they did 1n play.

Kinds of Work

Waork 15 broadly dnided info two catcgones—muscelis v ~
and mental work  Hefore goipz on to 3 detaded drinpd
theee two hinds 1t 18 necessary to fomember that FLEE LIV

%
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intimately connccted with each other that the distinction betwecn
the two is merely verbal and a matter of practical expedicncy.
Muscular work requires physical energy. On the other hand mental
work requires the expenditure of nervous energy but there is no
physical work which does not require some mental participation
just as much as there is no mental work which does not consume
some physical encrgy. Hence both kinds of work are mutually
dependent, not mutually exclusive.

MUSCULAR WORK

Every human being performs a muititude of muscular actions
cvery day in his life. Muscular work, depending upon the difficulty
involved, results in more or less fatigue, sooner or Jater and one
then arrives at a stage when one stops work due to fatigue. This
limit differs from individual to individual and from work to work.

Measurement of Fatigue in Muscular Work

The fatigue which is conscquent upon all muscular work is
measured by the ergograph, an mstrument which measures the con-
traction of the muscles. Although many kinds of ergographs are in
use, the most commonly used are Mosso’s and Kraeplin's ergographs.
In using the crgograph the right or the left arm of the subject is
ticd in such a way that he can move only the middle finger. Before
starting the experiment the instrument for measuring rhythm is
fixed at 60°. Then the subject pulls the thread fixed to the ergo-
graph at the first beat of the metronome and relaxes it at the second
beat. The contraction and expansion of the muscles in the middle
finger arc rccorded on a sheet of smoked paper through a needle.
Since this work of pulling and relaxing the string is continued over
a long period and since the string is loaded with some weight the
subject’s finger becomes fatigued until a stage is reached when the
finger cannot pull the thread at all,  As fatigue increases, the height
of the marking on the smoked paper begins to fall and at the time
of total fatiguc the markings take the form of a straight line. In
this manner the crgograph helps in the study of the effects of fatigue

- on muscular work.

’ Effect of Rest on Muscualar Fatigue

Muscular work leads to the exhaustion of the muscles and if
the muscles arc allowed to rest at this time, the fatigue is reduced.
It may even be completely climinated.  Many experiments have been
conducted to observe the cffect of rest on muscular fatigue, Many
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impertant facts about the Jength and the frequeney of tle rest
period have thus been discovered.  For cxample, sn ore experinent
the subxet was given a six Kilogramme weight o 1y, Lifting of
the weight caused muscular contraction and pulting jt down ked to
relasation of the muscles  The subject was piven a ten second rest
after every hiting  Asa result the subject continued to Lftthe
weight at ten sccond intersals for anandefinite petiod.  After some-
time, in a sccond experiment, the rest intennal was reduced from ten
scconds to only twoscconds and it was found that within onz
minute the subgect bevame so ured that he could not LNt the weizht
at all Besules, he had to rest for two hours o pet rid of the
fatipue accumulated in that one munute of work  Itis therefore,
evident from this that at 45 not only the rest given which 1 cffectine
in removinp fatigue  The rest intennal must be gnen with the right
frequency and it must be in proportion to the time spent iz ok,
Influence of Mental factors on Muscalar Work

The eatent of fatigue and ime 1n which it ocuss aho depend
to a great cuent uvpon ments! factors [t has been seen thatif
the individuat takes interest in bis work he can produse mere work
for a long time end stll not complam of faugue  Generally,
mental fatizue h1s an adverse effect on mussular actity, althougk
there are many exceptions fo ths  Sometimes indsviduals are scea
petforming mental work with great skill and applicstion despite
ment] fatigue.  Yet, mental facters do  unduubtedly iaffcezoe
muscular work,
Other Factors In Muscular Work

Ta addition o the above mentioned factors many other Lators
afsn effectnely tnfluence muscular work  Forexample at bas heea
obrened that women get tired more quakie than men in oy
mincalir werk. 1 ombard's studics had a very 1avouratioar tu o
upon the introduction of est as well a3 Practie fisa! ane o
drmks  Harley's studics showed fhat tobas hav o
effect on muscufar work
Stady of Muoscular Work by the fland Dyaamorutu

Al the above examples of musiular dtihs oo
erpograph  Hufat #s abo measused ard aud
dvramameter  In this aestramert the o b
the dynamometer and puls i with by t
relavecat,  The meter1s fived at m \ :
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is allowed  between tyo successive acts of pulling the handle. The
subject performs this function for one minute and in every case the
force excried by the subject js measured in terms of kilograms. If
the subject does not take rest but performs the action continuously
he tires rapidly and a diminution in his energy is soon apparent,
But if he takes rest at regular istervals then he can continue to do
this work for a much fonger time since he does not become fatigued
0 quickly.
alue of the Study of Muscular Work

As has been pointed out carlicr, the study of muscular work
is valuable from the psychological point of view. Itis a matter of
common experience that output can be increased if muscular fatigue
can be prevented.  Therefore many measures are adopted to reduce
muscular fatigue in most factories and oflices, Generally, the
workers are allowed to have one or two rest intervals during the
working hours, and the period of rest varies from  half an hour to
one hour. Arrangements arc also made for refreshments,  Jifforts
are also made to make the work interesting,  In some organisations
music is played to the workers while they are working, Then,
normally only men are employed to do muscular work while children
and women are allowed to do only light muscular work becauge
they become tired much quicker,  Studies are still being conducted
to discover ways and means of reducing fatigue.  In addition to this
bonuses are offered o improve the motivation of the workers, |t
nced hardly be pointed out that the worker's efficiency and skill can
be vastly improved by these studics of muscular work,

MENTAL WORK

What is Mental Work ?

Mental work involves the use of mental energy,  All indivi-
duals are not endowed with the same amount of mental energy and
therefore all people cannot be expected to perform the same kind
of mental work,  One common example of mental work is the work
of study. In this kind of work, too, some functions are difficult and
hard while others are simple and cagy, It is, for example, easier to
tuke notes than to write o book., Hence individuals with varying
amounts of mental enerpy are required to perform these simple and
complex tasks.  Individual differences in respect of mental energy
are scen just as they are present in the case of muscular enerpy.
fesides this, some individuals have exceptional mental capacity for
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certain specific kind of tasks but reghgible capaaty for other
tasks, For example, the geod teacher 1s rarely a pood wnter while
the good writer may or may not be a good teacher,

Study of Mental Work

Among the many methods adopted in the study of mental
work, the more commonly used are :

1 Letter elimination method—Asis evident from tte narre
stself, an this method the subject has to climinate certain words
from the hst provided. He 13 made to sit comforfably and then
gnen a list and a peneil with which to ehmimate Ietters, This work
can be done for any fixed pertod, frem half an hour to ore hour,
The subject 15 informed of the completion of the work @ minute or
tao before it actually cnds, At the end of the test the subject’s
personal examinntion 13 also recorded  Now the Ietters cancelled by
him, the letters left untouched and the letters carcelled incorrectly
arecounted and an evaluation of his work ismade. From thrs
one can evaluate the mental efliciency of the subjxt.

2. DBy addition or subtraction—In this, the subyct is required
to do some addiion and subtraction and his wotk and its quality
is evaluated on the basts of the right and wropg answers produced
by him.

WORK CURYVE

Work curve, as 1s evident from the term atsclf, »s that hine up-
on a graph which ndicates the work dore by an ndividual Work
cunves can be prepared both for mental work and musculir work
The nork cunve of an indnidual’s pesformance possesses the fellow-
ing three features ,

1. Initlal spurt—Whenerer an indmadual bepims (o do some
work, he sits down to 1t fresh and for that reason hi produchion
Progresses raprdly m the smitral stapes of the work  Herce the
work cune progresses quickly in the bepinming

2 Plateau—This imtial spurt or caprdity 15 £ot maintained

for & long time because the indisidusl imvaniably bezimy o get cv
hauted ay he continues to work  For this reason his progress
begins to fall and then stops mereasing

3 linalspurt pear the eed—Whenorer the ibdi foar ke 13
that his work §s corung to ancad he puts in a speos of 0
theend. This also leads 1o & 1130 10 {he work cuivc . th L e
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spurt lasts for only a short time. In this stage the individual works
enthusiastically although he is exhausted.

The above skelch of the nature of the work curve does not
indicate the extent and variety of factors that influence production.
But it does suggest that the work curve declines due to fatigue.
Fatigue is delayed if the worker has practice in his work. On the
other hand, fatigue also has a detrimental effect on the habits form-
ed by practice. Sometimes the worker produces as much in a fati-
gued condition as otherwise but in that case the quality of the work
is definitely inferior to his normal production. All these factors

are known as the factors which infinence production of work.
Q. 94. Write short note on Factors influencing production.

FACTORS INFLUENCING PRODUCTION

The factors influencing production have been discovered after
many experiments. Some of these factors help production and in-
crease it while others hinder and retard i, Basically, these factors
can be divided into the personal and environmental categories.
Personal factors are again of two kinds—the mental and the physi-
cal.

{(a) Personal Factors—These are the factors which are inherent
in the worker himself. Every kind of work is the consequence of
the worker’s mental and physical application and it needs the use
of mental and physical energy. For that reason the personal
factors influencing production are psychological as well as physical.

1. Psychological factors—This category includes all those
factors which are part of the worker’s psychology and have some
influence upon the work produced by him. The main ones are the
following :

(iy Motivation—Motivation is the most important factor in
production because it increases when motivation increases and falls
when motivation is reduced to a lower level. Although motivation
alone is not cnough to increase production when the individual is
completely exhausted it does influence production under more nor-
mal circumstances. It is of even greater importance when the work
is difficult and complex. The truth of the matter is that motivation
will have great influence upon production when the work is more
difficult.

(i) Incitement—Many expzriments have established that pro-
duction can be increased by incitement. It is difficult to be skilled
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l:n enc’s work af thiv is facking  Its influence is ret sery apparent
in work which as done continuousty but st can be seen 17 3l w1k
which 1 done at itersals,  Thes fact bhas heen esfablal of by the
experiments of Robinwnn and Haten  f'ot this reacon the werlens
ate pnenancement in differens professions so that they may pro-
Buce more,

(H#Y  Inrerest—it s a commenly sceepted fact 1 51 provditon
increases of theee 1s interest and decreases if thete s not laterent
helps to delay fatipur and aho toteduce it Many experimerts
hase shown that inferest 1s the cause of appleation ard dedication
o a task and this 1nceeases production

{1t Reward and punivlment- The consequences of aainding-
dual's work ifluence bo production §f the resudt n peward Fe
tends to return to his work sath cven prester enthusiaim,  The
tenard may be material, asan the casz af riorcy, og serbal, as 1
the case of prane, etc Iiffecont indpaduals react difTerently o
sarious hinds of rewards but it P as some eflfect, mere or kess Hut
the more effectine renard i oae which o pather teo eastly avatlable
ror imposuble to attmin §t aho should rot tesocheap asto have
no real value and neher shoald i be o saliatle that the worker
tay show greed for st The effect of reward ard puanhrent can
be seen clearly sn the case of students It lias very yreat i portance
for games,

{s) Coordination n any indudiry the prntuction achiered by
a worker depends upor his woerdination with the word - Jthas
beenseznin (he expeniments of Kraephin that ke ateerce of
caardination there (s much preater Srtmton of asiests s Whes
their coordination improves the fosy of agrestion o« rarferath kuw
St the result that they wan conaeatrate va thar sl ard prodiee
more,

() Lsralishing repoirt betwecn e varkers Me2ny wore
Lersare to work simultancoua to conplele e sk 3 aap
port muit be ettabluhed between therr  Bouler presatan
Petter aho when the refatians hefwees the werkers ase I ridiy and
cordial  On the other h1nd, ansenac of vi b reiatomy B2l Ee s
of production in terms of quantty s well 3% ux'™

B} Rinhlre=The effcct of Viap =7 €7 fic ‘e Loaavhe
seen in the expenments cordunted 0y B Vaerd it ! A
person wan performy samie mental warh oty 5z*““: 4
cases the frequency of Mlockize 1 a3 bigly s foud et bactsa i
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spurt Iasts for only a short fime. In this stage the individual works
catiuclateally altheugh hets exhausted.

Tke :zhm-c wheteh of the nature of the vork curve does nod
inadicnte the extent and varisty of factors that intluence production.
But it deos supzest that the work curve declines due ln Lttsee,

Fotrue dv delunad i the worker has practice in iy v n the
other band, fopue sl bas a detrimental offect on the h"h:zs form-
o by practice, Semetimes the worker produces as mweh in o fati-

pecd condition as otherwise but in that case the quishz} uf‘(hc wurk
v detinitely nfenor to his normal production. AH thew factors
are hnown as the factors which infiuence proaduction of work,
Q. 94, Write short note on Factors infloencing production.
FACTORS INFLUENCING PRODUCTION

The factors snfluencing production have been discovered after
many eapermnents, Some of these fuctors belp producton amd ins
Creacs ot while ethers hinder and retard 110 Basicully, thew fuctors
can be dinded mte the personal and environments: } calepoeties,
Poresnst facters are azam of two bands—the mental and the physi-
el

Vet Heerendd Dactors CThese are the foctors which nrenherent
11 the worfer Juntedl Every hind of work i the comequenie of
he scorberns mental and physical application and it seads the use
of monted and phvseal enerpy For that ressan the perronal
factors mntlucnomge prodesion are pachologioad o well ac phyaeal

T Paseholopleal factors--This cateyary ey ol those
foctors vhh e part of the worker’s parcliolory and e some
pntaens up o the wern preduced by bim, The moen oess are the

follvane

a * . ,‘ o
t: Vorpazies Sotnaatton s the ool mnpoartant Laotorin

H H

v

proeductons booc e astinctones when matnvaliwon anorepee aud falls
5 veelnabon g featwed oo fower Indd Althoush neaeation

Shann oot vk eoaigreae produsteon wheo thoindnndual

wor rU s oot st does ptheence produston undder e pore
eutonvur o tsies B o even proater pnportane whon the vork
oo weenpton Bre truth o the mattor oo o pnatinlinn
TR orpet anflorory upen produastion whon thr verh s e
s

Lo OIS AR BRI LI STI R TE 2
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in enc’s work if this is tacking 15 influence 15 POt very apparent
in work which is done continuously but jt can be secn i ol werk
which 1v done at intersals  This fact has been establiled by the
experiments of Robmson and Baren,  Tor this reaton the wetkers
are piven incitement jo different professions so that they may pro-
duce more.

(it} Jnterest—11 1s a commonly accepted fact that prodectien
increases of there 1s anterest omd decreascs of theee iy not.  Interest
htips to delay fabigue and aho toreduce st Many expertments
have shown that interest 1s the cause of apphcation and dedication
to atask and this mcreases production,

01} Renard and punishment~The consequences of an imdue-
duals work inflyence his production, 1 the resull is reward Fe
fends o 7etutn to his work with esen preater enthusiasm. The
reward may be matenial, osn the case of moncy, or serbal, asin
the case of prawe, ctc Different sndividuals react differently to
vatious hinds of rewards but 1t has some effect, mote or less. But
the mare effectine reward is one which 15 nerther too easly avatlable
nor imposstble to attaer It also should pot be so cheap asto hune
no real value and neither should it be so valuable that the worker
may show greed for it The effect of reward and pumshment can
be seen clearly in the case of students 1t has very preat importance
for pames.

(1) Coeorfination- In any industry the production achiesed by
2 workerdepends upan ks coordinatton with the work It has
beensenin the expenments of Kracplin that inthe abeerce of
oot ination there 1s much greates Jutraction of atteaten When
their coordimation improses the loss of attenting ¢ considerably Jess
with the tesult that they can concentrate on thesr work ard prodece
more,

) Fstablisking tepaoer betmeen the workers M many wor-
Lersare to work stmultancawly to complete some work thenrap-
Port mud be established berween them  Besides, productien s
better aho when the relations between the workers are friendly and
cordial - Onthe other hand, absence of such refatons leads to lass
of production in terms of quantity as well as qualty

i) Blockfng~The effcct of blockirg on produition «an be
8260 18 the experiments condusted by Bitls.  Accordirp te tam, wo
NN W perform some mental work costimvewly 1 wertan
cases the frequency of Mocking 16 as brgh as four of foe umes with
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[£3] Environmental Factors

The en 1 factors jnfl ing produstion inchude alf
those curcumstances and conditions which aler Pioduction an ey
w3s  The more impoctant ones are the followmng ¢

I Light—in every hind of industry some degtes of Lerg s
necessary  But of the wtensity of the hght is more or fe than
Fequired then production suffees, The quality of Jizhe, in additien
to its quantuty, afso affects production  The best Iehy g0 ghe
mtural lght of the syn ¢ not only helps viston butaliy hag g
rood effect on (he health but yn atx absence white bebt ss belined
tobe the best substitufe, In addtion to the quantiny gnd Gty
the distnbution of the Uight avanlable s anather effective fsctor The
keht should be so dntrbuted over the working area that of sbould
hight up and tuminate the machines and othes inttrumenty beinp
used by the workers Byt gt should not fall durectly upon the exes of
any workers because this may dazzle him and lead 1o acerdenty  If
the fight o5 adequate 1t will ;vord strarnung the exes and in this mane
et contribute to the skal) of the norker

2. Ventilation Ir many people work together on the same
Premises it becomes necessary to make provinons for the fow of
clean air into the plaze and of stale air out of the rhae, Bosdss,
in many lnds of work many harmfu) pases are penerated in e
Process of production 1t 5 essennial that such passs must be
cheted as rapelly as posubke Al lindi ef expenments base
indizated that proper ventfanon has a positive effect an pratacian
and the ahsence of such arrangements deads to the ') haalth of ghe
workers and a subscquent 31 i production

3. Temperstare—In many offices and (sctones it bmn—-;n
ROCessary fo control the room temperature 10 the Prernes 1 arder
10 mamtan the effiacney of the s becams esceune teagor
Fuwesive cold have an adverse effwt en profuchen The rrr."ff
beripecature csn be determued onh by the eatere of (},f word, e
local climate, the lozation of the factory a=d #ho by the srerape
health of the workers Bt 1t can be said Szl L‘-'ll.u " m;_"'
331y 10 mumntam proper teperature for pond preseitien Fer
thh reason rany laboratanies are aircontitianad zo-hz):

4. Nobe—Some expenments conducted tpoa the et ."f'
fone Bas upoa production iadinated defone’y L){:\,
shore & cortain pied it as deBately karmfll The piicd i
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that can be tolerated depends upon the habits of the worker, his
oLill and the nature of the work. Many cexperiments have been
conducted in this connection and many means devised to reduce the
volume of noise in factorics.  Maany modern laboratories are sound-
proofed to external noise so that the workers within are not dis-
turhed.

In this account of the factors influencing production, only the
more prominent pzrsonal and environmental factors have been taken
into account.  In actual fact 1t is not possible to list the total
number of factors  Bosides, psychologists attached to different
industrivs continue to «ludy these factors and make caperiments,
They help in revealing many ocw facts

5. Rest Pauses--It has been found that adequately timed rest
pauses of proper duration have a positive influence upon production.
It s possible to determine by experinient the fength and  frequency
of the rest pauce which will be adequate for a particular individual,
Vernon and Bediord conducted an experiment on 17 young girls in
which the girls were given a rest of ten minutes after every hour of
work, A twenty per eent increase in production was observed.  In
another esperiment 1 whach saven pirls were involved a thirteen
per cent inerenss in production was noticed when they were allowed
to rest alter every hour, In an esperiment by Ermashi it was seen
that when o five minutes intenal was introduced after every hour of
work amd a fifteen nunute interval after every hour and quarter of
work, twenty five per cent improvement i production was noticed,
Grafl conducted some experiments and concluded  that production
fs increansd 10 a rest of two minates is piven after forty minutes of
mental work and a rest of fise munutes after cighty minutes of
mentul wark,  On the basis of experiments it was found that a rest
paure of 6 to 10 mmutes after every two hours of work proves uneful
am! benstical mothe e of muddle aged workers Some ather
expenments have shiown that of the rest pause 1 more or feas than a
prricular ot then it sl bpder production instead of helpiog it,
IF the ool pawse s oo dome ot as harmful becaise the worker's
eathusiasm coeh dovn and o amonnts to beminnmge a frosh, Boudes
it ol mtde to Boredom and b pansts I wn cvpenmient by Amberg
aoretpaoee ol Snnates v found veefel while o0orest panes of 15

' . PR LRy oy . ORI . :
mioules prove D deBmtely detraneatal Ta thr same way different

1
fensthy andserymy freguenzes of rest pauses can b determined
For different pzozons, The hasie fact s that the rest pause should
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be Dnp enough (o elimnate fatipue and make the werder freth bat
it should not be so tong that 1t may indiae boreder, ki argy and
dusinterest. 1t isonly natural that different pest infenvals welf be
required for andnaduals mith vanying personal intererts, E3paMl tics,
abilities, ete, Menxe it is the worker who humeelf can tel! pow
much test he requires and after what intenat of nme  The dadc
principle porverning the timing of the rest pausc is that it should be
tntroduced afizr the periodof maumum productien bocause saen
after ths production bepins to fall I rest 13 provided at this Lpre,
ths inesstabie £a)t an produchion can be ehminared.

6 Group sltuation—Psychologists bave confucted many
experiments to find out whether preduction improves while norking
in pproupor af1ts batter when the ndinadual s workms afoez,
Mods induced a proup of youngaders to do muscular work on e
hand Jynamomcter first indnedually and then n pairs, and came to
the consluston that produchion was tso pescent mere 19 1% proup
situation than while ot was donc alore  In his expesirerts on
colicpe students, Whitmore saw that production was twenlysin per
cent more when work was performed ina group situation, The
man reason for thes increase oo produshion 1n the proup siiation s
that n defirrte competitive spregt comes anto play whike works~p
topeiher. As 2 resvlt the andisdual worker 13 anducr § 10 bune it
worl his entire encrpiey But thas bind of afcreare 1 predition i
mainly quantitstng because in teems of quahiy the work pereral'y
detennorates The reasan for this phenomenon 1 that the worker 5g
comstanth atereded in the total work done by others arfan tngeg
to do better than them farls to conseder the quality of 11 can
work  Althoush penerally the more sillfal indnadusts ritam o
kil while working collectiely, some indnaduals are found to
petform better while working alone Thn fact depends onthe ore
sife upot the andinaduil nature and workenp katuns of the penon,
and on the other side upon thr Aature of mork Fer curre
mental work g1 which quality counts, thewrcation of artee fofatare,
33 bettsr dors alone becauesan & proup stuation there i 100 Pt
dntrsction of atieatian Bt 1hus fact cannot be e3nd to b tror of
all wnteet anlattats, bhecduse mulh depents eprrthe worbiey
hatats af eachindividual  On the otber hand mabarsal, phyocal
and work g1 whech quantity alonc iampariant, sen 2 1"y betrn
petformed collectnely

O 95 Whst do you eaderstand by Fatigwe? Shas
describe the various hads of Fatlgwe (R L
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6. Change in Emotions: Another factor which introduces
fatigue is an unrelenting application to work and a consistent,
hard, and laborious way of life. Thus a change of emotions once
in a while will also reduce fatigue. ,

These factors which eliminate fatigue generally apply to
everyone but a person may pick and choose according to his own
interests. There may be other factors especially suited to persons
with particular tastes, inclinations and interests.

Types of Fatigue

Therc are four types of fatigue—mental, physical, nervous
and boredom. The following are the respective signs of these four
types of fatigue—

1. Mental fatigue : The following are the signs of mental
fatigue— )

(i) Difficulty in focussing attention.
(i) Reduction in interest in physical work.
(iii) Fall in respiration rate and temperature.
(iv) Heaviness and headache.
(v) Lack of physical equilibrium.
(vi) Decline in the power of discrimination and determination.
-+ (vii) Restlessness and irritability. Non-acceptance of suggestions.
2. Physical Fatigue . The following are the signs of physical
fatigue—
(i) Increase in blood circulation.
(ii) Quick and difficult breathing.
“(iii) Increase in the body temperature,
(iv) Inability to do mental work.
(v) Pain in some parts of the body.

3. Nervous Fatigue: The following conditions indicate
nervous fatigue—

(i) Abnormal behaviour.
(ii) Fatigue without work.
(ili) Inactivity, sluggishness, restlessness.
(iv) Lack of fatigue even after hours of working.

4. Boredom: The following conditions are indicative of
boredom—

(i) Restlessness.

(i) Absence of opportunity to express the desire for saying
or doing something.

’






