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A Scale for the Measurement of Subjective Duration

AMAL KUMAR MALLICK
University of Calcutta

The object of constructing a subjective scale for any sense modality is
the estab'ishment of a functional relationship between the physical continuum
and the corresponding psychological continuum. In other words, a relation
between the subject’s evaluation of the magnitudes of physical stimuli
expressed in arbitrarily chosen psychological units and the magnitudes of the
stimuli themselves in physical units is established to provide a basis for

prediction.

Recent years have witnessed variel experimentation carried on by eminent
psychologists in this direction. The present author has made an attempt to
construct a psychological scale of temporal interval or durdtion.

Experiment

A psycho-physical experiment on temporal estimation has been performed
with 10 post-graduate students of 20-26 yea's age group as subjects. Four
temporal intervals of 400, 800, 1600 and 2400 milliseconds (ms.) are chosen as
the standard stimuli which are presented to the subjects visually.

The widely used half-estimation technique has been adopted. The subjects
are instructed to produce a temporal interval which seems to him to be half as
long in duration as the standard interval given.

In separate sessions hundred observations—fifty for filled and fifty for
unfilled interval of the stimulus for each subject have been made for each of the
four durations. The method of average error is used.

Subjects are made acjuainted with their task in a preliminary practice
experiment and all necessary experimental precautions are taken.

Result and Discussicn

Medians of observer’s judgments for each standard stimulus are calculated
Difference between the median judgments of different individuals as well as.
that between the median values of Judgments at different duration levels are
found to be significant. But the magnitude of variations between median
Judgments for filled and for wunfilled presentation of the stimuli is not so
significant. As a result, the psychological scales of duration constructed from
these two series of data will not differ significantly. So, there is no Justification



2 AMAL KUMAR MALLICK

in the separate treatment of the data; hence all data are combined
together.

Now, if the median of the stimuli judged half (S,) as shown in Table 1 are
plotted against the standard stimuli S, on log-log graph a straight line will be
obtained.

TABLE 1

Standard Durations and Median Durations judged half

Standard Durations = Median Durations
(S9) (S
400 ms. 204.1 ms.
800 ,, 4004
1600 ,, 820.3 ,,
2400 ,, 12742 ,,

The equation of the line, determined by using the method of least square, is
log Sy, = 10278 log S, — 3790 or Sy = 4179 S, 1-0278

So, the subject’s response is a linear function of the stimulus. This finding
conforms to the findincs of similar investigations in this direction.

. From this line we can construct a psychological scale for temporal
interval, and determine its relation to the physical scale for the same both
(A) graphically and (B) analytically.

(4) .Graghically: The co-ordinates of any point on the above line indicate
the physical interval and the corresponding psychological interval judged half

as long. A temporal interval of 524.8 ms. is found to be judged half as long
in duration as that of 1000 ms. '

) Now, a psycholozical unit for the half-estimated stimulus is to be chosen
in .orde'r to relate the psychological scale of temporal interval expressed in that
?mt with the scale of the stimulus expressed in physical units. The temporal
mte'rval. which is estimated haif as long in duration as that of 1000 ms. is
arbitrarily chosen as the unit of subjective duration. The unit is named as

Dauer (Da}ler‘- German equivalent of duration). So, 1000 ms. corresponds
to the subjective interval 1 Dauer D).

4 s_i“°° the temporal interval of 524.8 ms. is judged to be half as Jong in
;:ratlon as that of 1000 ms. (-5) Dauer is assigned to the subjective interval
“Wv:l‘i:isg’ ?e‘5,24.8 ms. Following this convention, fractional proportionate

. are calculated, 25 D, .125 D etc. and the corresponding physical intervals

A SCALE FOR THE MEASUREMENT OF SUBJECTIVE DURATION k)
Conversely from the graph an interval of 1000 ms. is found to be judged
half as long as 1888 ms. So to the subjective interval (1000 ms.) corresponding
to the physical interval of 1888 ms. 2 Dauer is assicned and so on. The
temporal interval in ms. and the correspondiny subjective interval expressed
in Dauer is shown in Table 2.
TABLE 2

Physical Durations and Corresponding Psychological Durations

Physical Durations . Psychological Durations
(in ms.) log M (in Dauer) log D
M D
138.0 2.14 125 T.097
2723 243 25 T.398
524.8 2.72 5 T.699
1000 3.00 L. 0.000
1888 7 2. 0.301
3500 3.54 4. 0.602

Thus a Dauer scale for subjective temporal interval on duration is
constructed.

(B) Analytically: To construct the subjective scale of duration analytically
a number of empirical equations relating the physical interval (M) with the
corresponding psychological interval (D) has been deduced from the graphs
drawn with the data of the Table 2.

(1) If the D’s (3rd col. of Table 2) are plotted against the corresponding
log M’s (2nd col.) a parabolic curve is obtained, the equation of which js-—

D = 343333 — 23-8946 log M + 4-5454 (109 M)?

(2) If log D's (4th col.) are plotted against log M’s a linear curve is
obtained, the equation being—

log D = 10750 loz M — 3-2250
This equation may be expressed as
D = 0006 M 10750

The relation between D and M can also be expressed by the following

equation deduced from the method suggested by Harper and Stevens
log D = 21'4995 log (1+2582 log M ) — 49708

The above equations help to determine the value of subjective duration

corresponding to any temporal interval, ie., physical duration.

REFERENCES

1. Harper R. S. & STEVENs, S. S. (1948) — A Psychological scale of weight
and a formula for its derivation, Amer, J. Psychological 61, 343 — 351

2. StEvVENs, S. S. (1936) — A scale for the measurement of g Psychologicai
magnitude of loudness, Psychological Rev., 43, 405 — 416,
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Introduction se e o o ©
The object of the present research. is to differentiate some basic personality (S} DA P
patterns of delinquents committing different types of oTence. Zulliger, Beck se 0 & o o
Kelly and Flicker, (2) have investigated the personality factors of delinquents o i
by projective tests, mainly with Rorschach plates. Previous workers have U -
tried to assess the personality of delinquents in general comparing it with non- %° o o a a
delinquent. The present authors have made an effort to distinguish between B = b
delinquents alleged to commit four different categories of crime. % 3o o o © &
[ 5 — o [=] b
Method and Procedure g N
In the first group, the juvenile offenders charged with repeated theft, - %. % .2 g 8- N
pick-pocketing, house-breaking, etc., are considered. The second group consists - g % O
of those committing sex and related offences. The third group contains cases = & N L
related to illicit liquor and allied offences. The fourth group contained delinquents E. ) c © © ©
who are caught on the charges of petty offences like creating obstruction in the NG ® o " ¢
public places, entering into prohibited areas, etc. E s & o © <
' ' ' ° Q o ® 9
The tests used in the present investigation are the Rorschach test and a Neuroticism % s @ <& 8
questionnaire developed by G. Bose. Individual history sheets which contained 3 e o o o
family history, and type of serious illness, ¢conomic conditions, conditions of o & a0 o«
living, offences, etc., were also consulted. There were only five subjects in R N ¢ o
Group II as very few cases of this type can be had in the detention homes. In i 1. e & o o
the remaining groups there were 8 in each. In Group IV S$’s are all below the el o & o o
age of ten, the range for the other groups being ten to sixteen years. § <+ o T
Rorschach and the Neurotic questionnaire revealed the following results. The §° < - - 3
tethod of interpretation was adopted from the techniques used by Mons (3). so
¥lgggze
Results g =
el From the Rc?rschach study we have found that the personalities of all the = S 8 & &
ehnqueflts 9f different groups show significant differences from the normal 8
personality picture.
’ g
which (@) Basic Personality : Among all the groups the F°. is high B g - 8 o ¢
ich shows the constriction or coarctation of personality. The odd distribution
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of other determinants on both sides of F shows that these are not the graphs
of balanced and well adjusted personalities. The constriction may be due to
some anxiety present in all the groups, particularly in the second group. The
E. Bs in the first group are significantly different for different groups. And
in the third group the mental activity is mostly extratensive. The second is of

introvert type. The fourth group consists both of introversive and extratensive
types.

(b) Personality Structure: Most of the delinquents in the sample are
confused and lopse in succession. Very few of them are methodical and orderly
towards the problems. The first group is more stable emotionally than the
second and third groups. But the emotional balance is slightly impaired by the
presence of primitive hostile inner forces in the case of the first group. The
second group is highly unstable and the primitive hostile impulses are so
numerous that there is possibility of violent outburst of emotions. This group
is guided by emotions and impulses rather tiap by intellect. The subjects in the
third group are slightly impulsive but primitive hostile inne: forces do not crave

their mind. In the fourth group these forces are present in some cases and
are altogether absent in others,

The first and third produce enough D responses to cope with common-

sense and possess good eye for the practical side of life. But these are lesser

in the case of the second group. The fourth group consists of both but minor

detail (d dd) responses are numerous to show the petty interests common to their
age group. '

(©) Mental Activity: All the groups are lacking in the normal capacity
for abstract ideas. The numbe: of minor details in the case of second and
third group obviously indicate the tendency to avoid reality. The proportion
W :M points out the most unfavourable balance between the capacity for
abstract thought and fantasy life in all the cases. The fantasy life is altogether
immature, The excess of FM over M indicates the infantile urges. The
primitive drives are far greater than fantasy can deal with in all the cases.
Hostile impulses are closely linked up with anxiety (Km) and emotion (em) in
the case of the second group and in the case of a few subjects of the first group.

(d) Intellectual Level: Intellectual level

the exception of few cases. But intelli
primitive hostile inner forces.

is slightly below average with
gence is overshadowed by the anxiety and

.(e) Emotional Life: (1) Ties with outer reality: Subjects are passionate,
explosive and unstable in the case of second group and unstable in the case of

the 1st and 3rd groups. In Group 4, therc are some who are passionate and
unstable and others are only unstable.

(IX)  Ties with inner life:
for dealing with all the emoti
@fanﬁle desires and primitive

These are poor. The fantasy is quite inadequ ate
onal impulses. These must then activate the
urges with resulting apxiety we find in K. But

> .
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the members of the Gro: p Ist and 3rd are trying to make their anxiety more

reasonable in touch with reality (FK), which is altogether absent in 2nd group.
Most of the members of Group 4 have few FK responses.

O . that the st group has more
i A) : (Hd 4+ Ad) suggests e

sclf-cﬁ%ggg arzgnco(nla{oe:tmﬁ)on (tl;an the 2nd and the 3rd. groups. The 2nd. I;glroup
lacks self-confidence and concentration. The 1st group is usually susceptible to
environmental influence. The 2nd group is very §usoept1ble and the43lrld group
is not unusually susceptible to environmental u.lﬂuences. Th.e td \ group
comprises all the above varieties. There are few signs of neurosis an {ystetrlxla
in the Ist group. Several signs of hysteria :¢md neuroses are prc.:sgnt ms. e
2nd and 3rd groups. The 4th group contains all the above varieties. ’ 1gn;
of organic lesion are present in those indlylduals yho have several signs o
hysteria and neuroses and all of these individuals are in the 2nd group.

Analysis of the content o
Variety of content is average in the Ist group but poor in all the other

- groups. In colour cards, group 2nd is more senmsitive. There are few morbid

and schizoid responses in Group 2. There were hardly any sexual responses
in the Ist and 3rd Groups. But sexual morbid and Schizoid .responses are
numerous in the 2nd group. Confabulatory responses are present in some cases.
The summary Table 1 of the results are given below. '

History sheet

In most of the cases, the economic conditions are bad and the environment
is not conducive for the healthy mental growth. Most of th¢ boys have no
regular employment. In childhood few of them had the opportunity of school
education. Physical examination reveals that many of them suffer strongly
from malnutrition. From the very childhood almost all the boys were wayward
and all the boys committed crimes several times almost the same type ot: crime
repeatedly. All the boys have the habit of smoking and spend. their earnings on
smoking and the cinema. In several cases one of the parents is dead and the
boys are to live with step-fathers or step-mothers. The relation between father
and mother is not happy and lack of parental control is found in almost all
the cases. All the homes in which they live are overcrowded and often the
whole family has only one small room.

Discussin and Conclusion

According to Beck, in general delinquents tend to show a decrease in colour
responses suggesting constriction with an average number of ex?ra-tensive trends.
Introversive tendencies result from a suppression of extra-tensive traits and the
reverse is true of extra-tensive groups. These children show constricted psychic
potentialities, a tendency to rigid adherence to form, increase in Hd, Ad and
D responses and increase in shading responses. Beck felt that these children
are suffering from anxiety attitudes and inadequate personality developments.
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Zullinger, - (2) described a delinquency pattern which included three primary
“signs as follows : - »

(i) A presencé of confabulatory responses (DW)

(i) A predominance of crude colour responses (CF+C) over M+Fc+
shading responses and

‘(i) ‘ever present extra-tensive Erlebnistyp. He also indicated 4 secondary
syndrome symptoms which are usually present:
- (a) Confused or loose succession.
(b) A strong component of white space responses.
(c) A high*A* 90 ~ - '
@ Alow ‘H Y ‘ oo .

Kelly and Flicker (2) found abnormal proportions of W or D; FM
predominates over M, and marked aggression is usually shown in the content.
The only cases'in their ‘study which showed similarity to Zullinger’s syndromes
were those with unusually low intelligence. ' . .

Unlike the previous studies, we have taken for our investigation 4 groups of

- delinquents based on four different types of crimes. Moreover our results

reveal that emotional unstability and primitive hostile impulses are numerous in
. the delinquents specially in sexual offenders. -

. But unkike. Zullinger we have-found ‘in ‘our cases insufficient confabulatory
and strong vqa_rannclnt of .white space responses. ~ From our study it is shown
that D‘propo'rtioné fall “Within normal range except in the case of group 2 in
which it is slightly lesser than normal though Kelly and Flicker found the reverse.

"The personality factors of the Group 4 ie: offenders of petty crimes are
_of mixed type comprising - more or..less the traits "seen in the other three
- varfeties. We may -assume that if these' offenders committing petty crimes

are not given proper care, protections and:psychological help they may be
converted into seridus offenders in future.

In conclusion we may say ‘that the folloWing are the common signs of

delinquent personality which are prebent in all the cases we have studied
(@) High FY% (particularly F—)
_ () Increase in Ad responses.
() Dectease in W responses.
(d) FM predominates over M.
(¢) High “A> 9
(f) Low ‘W’ ¥ .
(g) Increase in d, dd, ddd responses.
‘ REFERENCES
1. Beck, S. J. (1937): Introduction to the Rorschach Method : A manual
_ of - Personality study. Amer—Orthopsychiat. Ass. Monog. Vol. I
2. Kroprer, B. AND KELLY, D. M. (1946) : The Rorschach téchnique, World
Book Company. . C

3. Mons, W. (1950) : Principles and Practice of the Rorschach Personality
test. London, Faber and Faber Ltd.

Topography of a Group

B. De _
Bihar University

AND

J. P. SINHA 1ok

Ranchi University

Introduction

The present paper is based upon a study in the field of group dynamics.
The problem of study was topography of a group. But the group which
was studied was not organised or structured in any rigid mannper. In other
words, it was not a unit consisting of individuals having definite status and
role relationships in respect to one another and a set of values or norms
regulating the behaviour of the members in respect of group goals or
objectives. The members of this group were alFfinal year students of Psychology
Honours. All of them had, therefore, a common goal, namely, the goal of
securing honours. A few of them were also motivated by a stronger goal of
topping the list of successful candidates. But these objectives could not be
considered as group goals, as every member locomoted independently towards
his goal, and the locomotion of one did not facilitate the locomotion of the
group as a whole, The group was of the nature of, what Allport (1) has
called, a co-acting group, or, in the language of Sherif (6) a group more
characterised by *‘togetherness situations” than by “dynamic inter-actions™, to
use Kretch and Crutchfield’s (4) words. In spite of all this, the common
motive force of securing honours brought the members close to each other and
produced inter-actions among them. In addition to this, there was-another
common platform which served as the basis of inter-actions among the members,
These students were all members of the Psychological Society of the college
and as members of this society they had occasions to interact for common
purposes.  But, nonetheless, these contacts were not expected to exert any
significant influence for establishing or maintaining a high degree of cohesiveness
among the members. Also, as there was no rigid group standard, no strong
pressure towards group conformity was in existence, The primary goal of
the members was to secure honours and, if possible, to do well in the
honours examination, and as such, they were more interested in themselves
than in others. It was expected, therefore, that competition rather than
cooperation would be the dominant characteristic of their interactions,

The group consisted of twelve members, which was the total strength of
the class. Though their mother-tongues were different. they spoke Hindi wel]
They were all males and belonged more or less to the same age group .

- . . and
came from families of average socio-economic status.
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Aim and Method
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The present research aimed to study the underlying structure of the group..

Though it was an informal group, it was intended to find out as to the
extent its informal structure conformed to the formal one, and also to find
out the latent forces which were operative but not visible on the surface.

The technique that best suits a study of this kind is that of sociometry
designed by Moreno (5) and Jennings (3). The well-known technique has
been employed widely in studyiny a variety of problems of group dynamics,
such as, group cohesiveness, communication pattern, leadership, group attraction,

etc. A comprehensive literature on research in this area is reported by
Cartwright and Zander (2).

Enquiry

The twelve psychology students were given the sociometric test just on
the eve of going on a departmental trip to Naterhat, a place well-known
for its scenic beauty in the Palamau district. Each member was asked to
write on a piece of paper the names of his friends, in order of prelerence,
with whom he would like to sit during the journey. Also, if there were

members in the party with whom one would not like to sit, the names of
such members were also to be mentioned.

After the members had given their preferences and rejections in the light
of the above instructions, they were asked to quantify the degrees of their
preferences and rejections on a scale extending from 1009, (maximum rejection)
to + 1009/ (maximum preference). For convenience, the terms ‘dislike’ and ‘like’
may also be used for rejection and preference respectively.

The reason why the particular scale was used is this: it was thought
that as the students were pretty well familiar with mental estimations in terms of
percerits which they frequently did in their every-day lives, it would be easy
and /.onvenient for them to express their likes and dislikes in percents.

Treatment of the Data

Earlier investigations made by others with the sociometric technique
were mainly concerned with finding out the frequency of ‘like’ and ‘dislike’
judgments given by each member about others in the group and similar
judgments received by him from others. The intensity of ‘like’ and ‘dislike’
judgments was overlooked in these studies. But it cannot be denied that the
factor of intensity is quite an important one and deserves careful analysis for
understanding the topography of a group. For example, let us suppose that
‘X’ likes ‘A’, ‘B'and ‘C’ in order of preference. But it will not be justified
to assume that on a scale purporting to measure the intensity of ‘like’ judgments,
all the three persons stand at equal distances from one another. If ‘A’ is
asked to express his liking for the three members in percents, he might have

TOPOGRAPHY OF A GROUP 1

expressed his liking for ‘A’ as 907, that fo: ‘B’ 709, and that f<?r ‘< .10%.
If this quantitative difference is not taken into account, conclusions will be
inaccurate to that extent.

In view of the above standpoint, both the frequency and intensiiy of ‘like’
and ‘dislike’ judgments given by each membe: about other members and th.e
samec received by him from others were computed, Table I refers to this
aspect of the treatment of the data.

Communication Pattern in the Group

The communication pattern existing in the group is based on the ‘likes’
given and received by the members. The amount of communication which
is expected to flow through a given channel will depenq upon the intensity
of ‘likes’. For a proper understanding of the communication pattern, it is
necessary to take into account the frequency of ‘likes’ given and received which
is S0 (Table II), as well as the total amount of ‘likes’ which is 2502 (Table II).
(There is no necessity of making a discount for the frequency and intensity
of dislike’ judgments given and received. Arrows of ‘dislikes’ indicate where the
channels of communication are blocked. They do not, however, adversely
affect the positive channels of communication).

As stated above, the total number of channels of communication is 50,
with an average of 4.17 for each member. The total amount of communication
that will flow through these 50 channels is 2502, with an average of 208.5.
The fow of communication is not a one-way traffic. There is a very high
positive correlation (r .88, and p is less than .01) between frequencies of ‘iike’
judgments given and received by each. The general picture of the particular
group is of social give and take. The overall picture that emerges is one of
positive interaction, i. e., the communication pattern in the group brings the
majority of the members into free interaction. This finding is not in line with our
assumption which we made above. It was assumed that there being no group
goal to motivate the members, a feeling of competition among the members will
restrict their social interaction and those aspiring for top positions in Honours
examination will not be liked by each other, as a feeling of rivalry will be a
dominating force and it will interfere with their friendly relationship. But our
findings did not substantiate this assumption.

Attractiveness and Cohesiveness

It was stated earlier that the members were motivated by two forces: (@)
the motive-force derived from the strong desire to secure honours and (b) the
force of interaction and friendship. This may be termed as group cohesiveness,
The strength of the first force could not be measured here. But the tota] strength
of the second one, i. e, of cohesiveness was measured.

The measurement
was based on the difference between the total amount of ‘like’ and ‘dislikes’
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14 B. DE AND J. P. SINHA
as given in the last row (Balance II, Table II). The figure, 2102, may be
regarded as the index of group cohesiveness. From the figures stated against
Balance I and II, the popularity and attractiveness of each member were
also calculated. The ratio of members above the popularity level to the
members below the popularity level was found to be 7:5. This shows that
seven members in the whole group may be regarded as occupying the central
positions in the group.
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Recent Method for Attitude Measurement
GORACHAND KUNDU °

: Indian Museum, Calcutsa, '
Introduction

In measuring the attitude of an individual through the questionnaire method
an investigator comes across a good number of evasive, indifferent or non.
committal answers besides the positive and negative ones. These indifferent or

non-committal responses form a source of embarrassment to a scientific investi-
gator,

Such evasive replies should not hold up the progress of the work ; rather,
they can be made useful in bringing out the desired facts, and the froblem has
been solved by devising a method, called © Factor dividing rating ’, for taking such
responses into consideration. An attempt has been made towards this direction
(1) by the author and the present paper adds :

“*" (1) The Utility of the weightage method,
(2) The Graphic conditions, to the above paper and
(3) The Deduction of the Formula,

(1) Utility of the Weightage Method

TABLE 1
Qualitative Responses . Quantitative Values
Persons Item
Item .. I, L I I, I, I,
P, w1 11 4
P, PR 11 4
P, w1 1 1 4

Where Py, P, Py are the persons and I, I, Iy, I,, I; and Iq are the items of the

.questionnaire. 1 means the positive answer of the item.

From Table 1, it is evident that although the quantitative values of the
response of all the three persons is the same, the qualitative Tesponses are not
necessarily egual, because of the individual differences. These individua) diff-
erences could not be ascertained in the quantitative value given arbitrarily,

Ps 2 ' '
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. The weightage methed - solves this - dltﬁculty by giving praper waxght 1o egch
. rcsponse of each person awordmg to the proportion method (1)

TADLE 2 ! .: Ce . g k‘."‘_’.'"'f;

Qualitative Response _ Quantitative Value

' -Peréons Item ‘]1 1, I ) 1, Is I. Total Wt. Value
P, W, W, W, W, Wi+ Wy + Wtk W
P, Wa Wy Wi We Wit Wk Wik W,
P, W W, W, W w,+w,+.._,w_.+we

;! N !

W, W;, W,, W, W5 and W, are the wt. value of the posmve answer to the
ltem Ih 12’ [3, I‘, I5 and Ia fcspecuvely 0 Ty, X

By this method the individual difference observed in the qualitative responses
can be derived in the quantitative value also.

. In Table 2, it can be seen that the total wt. value (w) of each item (I) .of each

individual (P) differs due to the individual differences as observed in qualitative
response.

The total quantitative values of the individuals P,, P, and P, are 2w3, +
Wy + W+ Ws; Swy+ wy + ws+wg and Zw, + wy + W, + W, respectively

which diTer from each other and the difference is due to the individual
difference.

(2) The Graphic Condition

The advantage of giving weight value to each response in regard to each
item is that the investigator can have a picture of the accuracy of the data
collected prior to following the “ Factor dividing rating* technique.

To follow the * Tlactor dividing rating” technique, the data should be
checked in a three point scale; ie., the positive, the non-committal and the
negative response, of the subject to the item of the questionnaire will be recorded.
After collecting the data, the weight values of each response in regard to each
item will be given. Then the average weight value of the positive, non-committal
and the negati.e responses respectively of the questionnaire will be plotted in a

* £ (1) ; the weight-value of each response has been considered in view of the * proportions
of F, UF, and I, mgeach item as deter?nomed by dividing the freguency of the responses by the
number of subjects in the group. For example, let fx, ufx, ix be the responses of the
X tive favourable (F)-Unfavourable (UF) and indifferent () answers given by N subjecis.in the

th question.

Therefore, the respemve weight valu's of FUF and1 arefﬂxr “: ‘and'—;i of the Xth question,

where X = L
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- graph wi.h the non-committal or indifferent in between the positive and negative

ongs, The Graph, however, will be ¢V’ shaped. From the 'comparative
elongation of the side of the ‘V’, one can easily find out the positive or
negative attitude of the group concerned as the case may be (Graph I),

Another advantage of the ¢V’ shaped graph is that the surveyor will auto-
matically get the picture of cofrectness or otherwise of the survey carried
out to assess the absolute attitude of the group. This is because the absolute-
ness of the attitude depends upon the acuteness of the angle between the two

arms of the ‘V’ shaped graph. The absoluteness increases as the Vs dngle
decreases, (Graph I Vs Graph II).

This was observed by the author in his research work. The Weight values
of each item of the questionnaire of the different subjects A, B, C and D

are shown in Table 3. Their respective average wt. value of the positive, nons
committal and the negative responses are also shown.

TABLE 3

Question No. Y (wt. value) I (wt. value) N (wt. value)

Subject A 1 1.0 =
2 0.51 0.03 0.46
3 003 0.02 0.95
4 0.79 0.01 0.20
5 0.12 0.01 0.87
6 002 0.01 097
7 0.01 0.01 0.98
Av. Wt. Value 03543 00129 06328
Subject B 1 0.98 0.00 002
| 2 0.28 0.01 0.71
3 1076 0.02 . 0.22
4 0.98 0.00 0.02
5 003 005 0.92
| Av.Wt. Value  0.0160 0.1060 0.3780
Subject C 1 Y
o 033 - 0.00 0.67
3 0.75 0.0 o»
- Av. Wt Valee 06133 00200 03667
- Subject D 1 ol . 000 o
2 0.53 0.42 0,05
Av. Wt Value 03200 02100 04700

———
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The increase in the degree of the angle of the ‘V’ shaped graph is due
either to the fact that (1) the items selected for the questionnaire do not relate to
the ‘'same topic, or (2) due to the interviewing defect, that is improper appraisal
of the responses given by the subject. The two factors may sometimes be
jointly responsible for the situation.

The degree of the angle of the ¢ V’ shaped graph is directly proportionate to
the average weight value of the non-committal or indifferent response, that is, the
greater the average weight value of the indifferent response, the greater will be
the degree of the angle of the ¢ V’ shaped graph, see Graph II.

When the angle between the two arms of the ¢V’ shaped graph is greater,
then the result obtained by applying the formula of the Factor dividing rating
will not coincide with the expected result. For instance a questionnaire (Table 3,
subject D) consisting of two questions or items has been used for assessing the
attitude of a group. Some individuals gave negative answers to both the
questions ; some one negative and one indifferent ; some both positive and
some answers are one positive and one indifferent. The surveyor can presume
by seeing the responses that out of two questions the subject who has given
two negative answers has the most unfavourable attitude and the person who
has answered one negative and one indifferent has unfavourable attitude. In the
same way he can expect the degrees of favourable attitude. But the result
after treating the individual data by the formula of the © Factor dividing rating’
does not tally with the expected result of the surveyor.

At the time of classifying the individual according to the degrees of attitude
it can be seen that the persons who have given two negative answers out of
the two questions are the only unfavourable attitude persons where as those
whose answer are one negative and one non-committal or indifferent are the
most unfavourable attitude person. This kind of anomaly can be seen in
favourable attitude person also. The reason for the discrepancy is due to the
defect mentioned above.

After treating each individual data by the Factor dividing rating technique
the quantitative value is obtained. Then the quantitative values are grouped
according to the degrees of favourableness and unfavourableness, that is, the
individuals are distributed in most favourable, favourable, unfavourable and
most unfavourable groups. The frequency curve will be normal and single
peaked but it will be asymmetrical or skewed. Graphs Il and IV illustrate
positive and negative skewness respectively,

The interesting point is that the normal frequency curve and the *V
graph ha e some definite relation. If the normal frequency curve is skewed
positively then the left arm of the * V* shaped graph is longer than the other
one. The same case is to be found with the negatively skewed curve also,

> shaped
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N.B.—1t should be temembered that if the graph drawn by plotting the
average weight value of the total items of the questionnaire, is other than the
‘ V'’ shaped, then the Factor dividing rating method is not applicable at all.
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24 GORACHAND KUNDU
Ilustration—

An attitude scale consisting of 20 questions was applied to 100 subjects.
The responses were recorded on a three-point scale : (1) the favourable, (2) un-
favourable and (3) indifferent. Responses given by the subject ‘y’ were
found to be 9, 9 and 2 in the three categories, respectively. The following

Table will clarify step by step the final results as obtained by applying the above
formula :(—

TABLE 4
F I UF
Group trend . 0.4950 0.3875
Responses of Subject y 9 ' 2 9
Weighted scores of the responses : .
- of Subject < p° L 7-0500 1-2500 - 64400

The indifferent responses given by the subject ‘y’ were 2 and the
- transformed weighted score is 1:2500 which will have to subdivide according to
¢ Factor dividing rating ’ method.

Explanation
Now according to formula the absolute attitude of the subject <y’ is
' 7:0500 — 61400
= 7-0500-¢' 1-2500 (0-4950 —0:3875 12500 —————)
6:4400 + ( )+ <70500+64:00
— 1-2500 ( 7 0500 —6:4400 > (0 49504-0-3875 )

7-0500--6-4400
= + 0'7510.

The quantitative value of the attitude of the subject ‘y* is =(4-0.7510),

REFERENCE
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Psychological Studies 5, 2, 106—117.

An Informational View of Mind

J. P. GUILFORD
(University of Southern California)

Ever since psychology was recognized as the science of the mind, numerous
efforts have been made to define ‘ mind’in such a way as to make possible its
empirical investigation. Rejecting the idea that ‘mind’ _is Just a,r}other name for
‘soul,” psychologists have defined it variously as “ consciousness (thi early tjunc,-’
tionalists), as  experience * (Titchener), and in more recent years as pehav1or.
The extreme behaviorists, of course, have regarded the concept as being super-
fluous and have often attempted to rule it out of psychology entirely, with consid-
erable success. Otherwise, they have gone along with Descartes in treating the
living organism as a mechanical device and modelled their descriptions after those
of physical mechanics. Their stimulus-response model has been successfully applied
over alarge range of behavior, but it has signally failed to account for such
complex processes as human thinking.

Since the advent of modern, high-speed, electronic computers, which have
been developed to the state in which they can solve problems of a high order of
complexity and also can play games like chess, a new physical analogy is being
suggested for the human organism and the human mind. The computer is
a device that can be fed information, that can store information, that can use
information for generating new information, and that can evaluate the consequences
of its actions. This is the kind of model that the writer finds more descriptive
and useful in psychology, without concluding that the human being is merely an
electronic computer or even that computer and human thinker achieve results in
exactly the same ways. The emphasis is upon “information,” which will be
defined and elaborated upon for psychological purposes in the course of this paper.

Fackground to an Informational Psychol:gy

The view of mind to be proposed in this paper was achieved through the
intensive study of the nature of intelligence. The research method has been that
of factor analysis, the technical nature of which should not concern us here.
Historically, intelligence has been regarded as a single, monolithic ability primarily
concerned with learning. Intelligence was originally set opposite to instinct, the
latter providing adjustment to the environment without learnine. Curiously,
although a number of different instincts were early recognized, it has taken a very
long time to accept the idea that there are also components of intelligence. The
demonstration of this has been through factor analysis.

Alittle can be said about factor analysis here. We gain something by
knowing in general how it operates. There are a multitude of different kinds of



26 ). P. GUILFORD

tasks that can be called “intellectual”; they require mental effort of some kind, in
the way of understanding, remembering, thinking, or reasoning. Each task
presents its own kind of problem to be solved, simple or complex. A test is
usually composed of a number of problems of the same essential kind, for
example, arithmetic problems of the type: “If two pencils cost eight cents, how
many can be purchased for twelve cents?”’ Or, in another test, “Highis to low
as dry is to what?” Or, in still another test, “If John is older than Charles and
Henry is older than John, who is younger, Charles or Henry?”

If tests of a great many kinds are given to a group of individuals who are
of similar age, sex, and education, on every test there will be quite a variation
in scores, where each score is the number of problems done correctly in the time
allowed for the test. One of the outcomes of factor analysis is to classify tests
into groups. This is possible, because the same individuals make similar scores in
the tests of a certain group. In each group of tests, the same individuals are
likely to make high scores in all the tests, other individuals are likely to make
low scores, and still others make moderate scores. For two tests in different
groups, many individuals can be good in the one test and poor in the other.

The important conclusion is that tests of each group measure the same
ability in common. There is something about the material of the tasks or of
the tests in the group that call for the same intellectual ability. There are
as many unique abilities as there are such groups of tests.

Factor-analytic results with intellectual tests during the past 25 years in
the United States have almost universally failed to find a strong, universal
ability like Spearman’s a “ general ' intellectual factor. Instead, it has found
a great many, more limited, abilities, often called * group factors, ” each
representing a unique kind of intellectual skill. Most of the work has been done
by L.L. Thurstone and his associates at the University of Chicago, by research
psychologists in the U. S. Air Forces during World W.r 1I, and by factor
analysts in the Aptitudes Project at the University of Southern California during
the past twelve years. .

As of the present date, nearly 60 separate intellectual abilities have been
differentiated and defined. A few examples will be given. Oldest and best
known of the factors is the ability known as ‘ verbal comprehension,” best
measured by vocabulary tests, which determine how many word meanings the
examinee knows. Another important component of intelligence is the factor
called “‘general reasoning,” which is regarded as an ability to understand a
- system of meanings, such as a verbally stated arithmetic problem, an example
of which was given earlier. These two abilities, incidentally, are the domi-
nant components of verbal intelligence tests since the time of Bimet. They are
the most important abilities for progress in school, hence intelligence tests
have sometimes been more appropriately calle! *“‘academic-aptitude” tests.
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The list of 60 known factors of intelligence goes well beyqnd acadeF)ic
aptitude. As important as the finding of the factors themselve.s is the realiza-
tion' that there is order and system among them: Compar{ng the factors
and their common properties, we find that they ‘fall into a !oglcall)f’ coherent,
unitary system, which has become known as the “structure of intellect” (1, 2).

The Structure of Intellect

Efforts to classify the known intellectual factors into categories teginning
some six years ago has been rewarded with some degree of :uccess. T}.;e
result at preseat is in t' ¢ form of a three-dir})efxsnonal modle as sho?v.n. in
Fig. 1. The three Cimen ions pertain to three kin’'s _of categories of abl!ltxes.
Some of the categories pertain to kinds of inform-atlon'and ot!lers perFam to
the kinds of operation that are performed in connection with the information.

Information, itself, can be classified in two dif}‘erent ways. First,_ we
recognize some very broad categories. Some abilities are 11.1\'01\’_3(1 with meanings,
to which words become attached. The kind of information mvolve(.i is called
“semantic.” A different set of abilities function in connection with information
in “symbolic” form, that is, in the form of letters, syllables, words, and numbers.
This suggests that quite different abilities may be needed to do well in mathemat-
ics, spelling, and in the structural aspscts of language.

In the model of Fig. 1, concrete information is called “figural,” on the
ground that perceived material has some degree of organization, even if it is
merely a matter of distinction between a figure surface and a ground surface, as
Gestalt psychologists have pointed out. The figural, symbolic, and semantic kinds
of content are represented by three columns of the model. The fourth column
has been added on purely theoretical grounds, no factors involving “behavioral”
information having as yet been demonstrated. This column is believed to be
needed to represent the large area of social intelligence. We are aware of informa-
tion concerning the behavior of others and of ourselves; we also retain that
information and use it in generating other information and we evaluate the
results. .

For each of the four broad kinds of information there are six kinds of what
have been called “products™”; ways in which that information comes or forms in
which it is cast. Some items of information are in the form of units. A unit is
a segregated piece of information, with “thing” character.‘ A perceived object is
a figural unit; a printed word or syllable is a symbolic unit; and a concept or idea
conceived in verbal form is a semantic unit. A class is a set of units having
common properties. There are classes of numbers and letters as well as of
perceived objects and of meaningful words.

Relations are a third kind of product. In the item mentioned earlier, “High
is to low as dry is to what?,” the same relation (opposition) applies between the

" two pairs of words. Systems are a fourth kind of product. Systems are organized
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: -‘t’i:m:’dm.ol?soé interrelated or interacting parts. The arithmetic problem men-
- lioned. earlier 18 a semantic system, involvin ity i
A s g two quantities of pencils and.two
prices. If the e d pe

Xaminee grasps the system he i i i
D . ‘ y e is on his way to solution of the

s A fifth kind of Product is a transformation, that is to say, some kind of
change, metam9rphosxs, or redefinition of information. This is shown when we
visualize an object being converted into something else or into another position
or 0\:;/hen we see th.at .abrick can also be a hammer. Finally, the sixth kind of
z:tenl:i:; I:: ::du:zhcan;m: Given information.carries with it many possibilities for
antecedents Abﬂ?po aponsf WC. elq_)ect certain consequences Or suspect certain
sight. The. six ki ldxes tf° see implications come under the popular heading of fore-
model, Inds of products are represented in Fig. 1 as layers in the total
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Fig. 1. A three«dimensial morphological model for the structure of inteliect.

{kt this point we are ready for a definition of ¢ information.” For the purpéses
of an informational psychology, ‘information’ can be defined simply as that which
the ‘organism discriminates. Discriminations can be made because items of
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information are different. They differ along tke lines of the kinds of content and
also along the lines of the kinds of products. But even within any cqml?infnioni of
content and product, as with figural units, there are numerous c}xscnmmatibns
possible. This definition of * information’ is consistent with thz}t in the field of
information theory, but it is a broader conception. Information need not be
conscious, for the organism makes some discriminations automatically and without
consciousness. It may be suggested, however, that, consciousness provides
enormously increased potentialitics for making discriminations, and hence for
information. Perhaps this is its excuse for having been developed in the course
of bielogical evolution. :

The vertical slabs in the model, in order from front to back, represent the
basic kinds of operations that may be performed on information. The most funda-
mental operation is that of cognition, which may mean discovery of information,
understanding or comprehension, or recognition. Parallel to the set of abilities
having to do with cognition is a set of abilities having to do with retention or
storage of information; the memory abilities. We are definitely not equally good
in remembering different kinds of information. Since other abilities, in the
production categories to be discussed next, have to do with the utilization of
stored information, it is likely that goodness of retention, with readiness for use,
is as far as the memory abilities go. ‘

Two major kinds of operation have to do with the generation of new infor-
mation from given information. For the example item given earlier, “High is to
low as dryis to what?’ the correct answe: is naturally “wet.” Two different
abilities are prominently involved in such an item; first, the ability to realize what
relation exists between the frst two words (cognition of semantic relations), and
second, given the unit “dry” and the relation of opposition, the unit “wet” is
profuced. In the item about the ages of the three boys, John, Charles, and
Henry, two relations are given from which the examinee is to deduce the third :
Charles is younger than Henry. In either of these two illustrative items, only
one right answer wll do, for it is completely determined by the given infor-
mation. This kind of production is therefore known as “con- ergent’” production.
The information converges upon one acceptable answer. The convergence may
be by logical necessity or by conventional rules.

There is another kind o production ability known as “divergent” because
the end result is a varietry of answers. Fo: example, instead of giving the
item “Wh t is the opposite of ‘good’,” we m'ght give the item “What words
mean almost the opposite of ‘good’?” There are number of possible answers
to this item other than “bad,” answers such as “poor,” “sinful,” “awful,” and
“terrible.” Divergent-production tests commonly call for evidences of such qualities
as fluency of thinking, flexibility, originality and elaboration.
believed that the divergent-production abilities account for a
pf what is commonly known as creative thinking (3). It
In everyday life the majo ity of problems that we meet have

It is consequently
N important part
is safe to say that
no unique answers,
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hence divergent thinking is commonly called for. Even when the well-deter-
mined answer is possible, as in mathematics, we are often forced to resort tg
considerable divergent thinking before the right or acceptable answer comes.

The fifth operation category is that of ‘‘evaluation.” Information that is
cogiized, or recalled from memory, or produced either convergently or diver-
gently, must often be evaluated as to its correctness, soundness, suitableness,
or as to other criteria of acceptability. Is this visual -object identical with
that one? Is this name spelled exactly like that one? Does this conclusion
follow logically from the given information? Is the system complete and
internally consistent? These are but a few of the kinds of questions that can
-be asked in items that can be given to measure abilities to evaluate. Ability
to evaluate, as for any other kind of operation, depends upon the kind of
information dealt with and the kind of product of information. The model in

Fig. 1 forecasts as many evaluative abilitics as there are for cognition and

each of the other kinds of operation,

In order to lend credence to the model as it now stands, it can be
said that except for the behavioral category, all others are represented by
known factors. In fact, about two-thirds of the cells outside the behavioral
area now contain known unique abilities or factors. Since the model was first

conceived, about 20 of the known factors have been :ecognized or discovered .

and they have logical places within the model. The model has been successfully
used in recent studies as the basis for predicting new factors, with marked
success. Many of the factors, which are usually found by testing adult subjects,
have been found to apply to children. Howv far down the ontological scale they
apply i; still to be determined, but there ‘s much confidence that many of them
will be found differentiated even at pre-school level.

Impl'caticns for Psychological Theery

The ‘most significant aspect of the structure of intellect for general
psychological theo y is that kinds of information—contents and products— play
such a prom'nent role in the taxonomy of intellectual abilities conceiving of the
living organism as a kind of information processing agent is a quite reasonable
general outcome. The parallel to electronic computers has already been mentioned.
Although the living nervous system may not accomplish its information proces-
sing in ways that are identical with those of computers, the basic kinds of
operations—cognition, memory, divergent and convergent production, and evalua-
tion clearly apply to both. If we want to keep the concept of ‘mind’ in
psychology, it can be regarded as a set of operations applied to different kinds
of information, yielding certain kinds of products. We also have a complete
empirical reference for any combination of operation, content, and product, in
terms of a unique kind of task, its material and what it demands of the individual.

Some of the traditional concepts connected with ‘mind’ take on more defi-
nite meaning and significance or are superceded by other concepts, when we take
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the informational point of view, Since Aristotle, the concept .of. assoc.iation ha's
been perhaps the most widely used, by mentalists and behaviorists alike. This
time-honored concept can be superceded by the six kinds of products of the
structure of intellect. The idea of association never diltake care of such pro-
ducts as units, classes, relations, systems, and transformations, f9r the reason
that all of these products have a totality aspect that goes beyond ideas of mere
connections. Association by contiguity could be best invgke.d t9 account for
implications, for experiencing things or events in close proximity is probably the
best condition for the formation of implications. Association goes part 9f the
way in accounting for two things entering into a relatiops}.xip,. but a Te]a.tlon is
something more than a linkage by juxtaposition. Assoglatlon by similarity has
some explanatory value in connection with the for.matnon of f:las'ses and cla:c)s
concepts, but class ideas go beyond mere association by similarity, The six
products thus provide us with a much greater wealth of concepts and offer bases

for descriptions of practically any kind of mental structure.

Some of the other traditional concepts can be given more definite meanings
in terms of informational concepts (4). Take the concept of ‘reasoning,’” for
example. This concept has never been pinned down or tied to univocal empirical

"operations or events. It is possible to do this in terms of structure-of-intellect

concepts. First, let us consider the traditional distinction between induction and
deduction. Induction has usually implied the discovery of information having
somewhat general status from particular instances or items of information. The
term ‘‘discovery”’ is used rather than “derivation,” because the latter may be
interpreted as the generation of new information from given information, which
would put induction in the production category of operations. [ believe induction
can best be confined to the cognition category.

What products that are merely cognized would qualify as involving some
degree of generalization and hence induction? Units are particular mental objects
or even's and hence do not qualify. More than one unit seems logically necessary
before we speak of induction. Classes, relations, and systems obviously qualify,
for they go beyond single units. Transformations do not, for in this instance it is a
matter of the same unit with revisions. Implications, however, do involve more
than a single given unit, hence may be said to represent a kind of induction. We
may therefore distinguish four kinds of induction: classificatory, relational, Sys-
temic, and implicational. Because all the abilities of cognition involved pertain to
particular kinds of tasks, these four kinds of induction gain empirical reference.
It goes without saying that they apply to all four kinds of content.

Deduction, by its nature, suggests the generation of new information from
given information and hence productive operations. Furthermore, a deduction is
usually regarded as being logically and rigorously, if rot uniquely, derived, hence
we are concerned with convergent production. Although there are possible grouhds
for extending the term ‘deduction’ to divergent productive thinking, in matters of
definition we are permitted to be somewhat arbitrary at some point. The writer’s
inclination is to limit ‘deduction’ to the convergent-production category, '

Ps 3
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There remains to consider which of the kinds of products are involved in
deduction. A deduction is a conclusion or inference. Two products therefore
seem to qualify—relations and implications. The item used as an illustration
above. “High is to low as dry is to what?” calls for the production of a correlate
(“wet™) to complete a relationship.  The production of correlates under such
conditions is reasoning by analogy. A convergently-produced implication is like
the answer to another illustrative item: “If John is older than Charles and Henry
is older than John, who is older, Charles or Henry?’ The two statements of fact
makes inevitable the implication “Charless is younger than Henry,” a clear case
of deduction. Considering the application of the term ‘deduction’ to two kinds

of product, we mdy say that there are two kinds of deduction: relational and
implicational. : ' i

Other important aspects of thinking behavior cannot be so well localized

within the spstem of intellectual abilities because they are too varied in composi- .

tion. 1 refer to problem solving and creative performance, two large areas of
behavior which, of course, overlap. A problem may be one of numerous kinds,
involving any kind of content, any of the basic kinds of operations from cognition
to evaluation, and any kind of product, depending upon the circumstances. Being
aware that a problem exists is a matter of evaluation; a judgment or decision that
things are not as they should be or as one might wish. Understanding the problem,
even incompletely, involves cognition. Thinking of solutions is productive think-
ing. Evaluation may enter in the form of testing the cognitions or the outcomes
of productive thinking. Stored or remembered information is called upon. As
stated earlier, creative thinking depends more conspicuously upon the divergent-
production functions (abilities) of fluency, flexibility, originality and elaboration.
But, as in problem solving in general, we cannot get along without other kinds
of fundamental operations in the processes of invention, including the operations
of cognition, memory, and evaluation.

The concept of ‘learning’ has dominated much of modern psychology. It is,
of course, the crux of controllable mental development. It is generally agreed
that learning is a matter of relatively enduring changes in behavior consequent
to behavior. The traditional “mentalistic” psychologist has depended very much
upon association-formation as the chief explanatory concept in his theory of
learning. The behaviorist has also staked everything on the same kind of concept,
except that he has narrowed its meaning to stimulus-response connections. It was

pointe'd out earlier that ‘association’ is a much too limited concept to account for
behavior and it is likewise limited in dealing with learning,

According to the informational view, what is learned is in the form of new
Products, of the kinds we have already discussed. Accounting for all forms of
19formation, they can also account for changes (5). Learning involves the deriva-
tion of new information, and information, according to the given definition, is
some fon?l of discrimination. Learning thus essentially entails new discriminations.
The relation of any information to the organism’s reacting mechanisms, involves
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t'at organism’s information concerning his own reacting mechanisms, their
potentialities and their limitations. Plans of act'on-may be regarded as behavi-
oral systems that the individual also learns. There are certain congruencies (iso-
morphisms) and incongruencies between behavioral systems and other systems
(figural, semantic, and symbolic). The noting of such congruencies or lack of
them is a matter of evaluation of systems.

In theoretical explanations of how learning occurs, most thinkers on the
subject utilize a concept such as “effect” or “reinforcement.” “Right” responses
are followed by success, “wrong” responses by failure and the reed for further
effort. Effect or reinforcement has been variously interpreted; as drive reduction
(C. L. Hull), as satisfier or annoyer (E. L. Thorndike), and as “ confirming
reaction” (Thorndike). There is recent evidence that pleasurable stimulation may
serve as a positive effect (6). Regardless of the interpretation, effect may be
regarded as evaluation, from the informational point of view. “Feedback informa-
tion” is now a more commonly used expression. It is an information that
pertains to the outcome of any action of the organism. Using information as
a basis for assessing the action is the operation of evaluation. '

Treating feelings of satisfaction and of pleasure and pain as information
concerning the statgq of affairs of the organism suggests that all feelings and
emotions may be regarded as varieties of information. They are in the behav-
joral category and keep the individual appraised of his internal cond'tion. Thus,
the informational view can take into account emotions and motive as well as the

so-called intellectual or cognitive aspects of mental life, fitting them all into
a single s-heme.

Some aspects of the general theory that have been mentioned may seem close
to common sense. This is no necessary damaging argument against the theory.
Physicists have gone a very long way on the basis of such common-sense concepts
as “mass,” “time,” and ‘“‘energy.” It is what they did with those concepts that
mattered, Thus, a science showing uncommon sense can be built on the foundation
of common sense. It is the uncommon problems one can see in connection with
commonly experienced events that makes for scientific advancement,

Some of the concepts involved in the structure-of-intellect model are very old:
some are not. The old ones are given very new significance within a systematic
theory or frame of reference. There is still very much to be done in connection
with all of them, old and new. Although the findings that have been made under
the concepts of association and stimulus-response connections will have to be
reinterpreted, there is every reason to believe that they can be appropriately rein.
terpreted. In the process, and with new findings, stimulated by new questions
generated by the structure-of-intellect theory and the informational approach, we

can go successfully beyond the confining limitations of the association principle and
the stimulus-response model.
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Summary

The informational view of mind and the informational psychology proposed
in this paper stem from the studies of the differentiation of unique intellectual
abilities by the method of factor analysis. Efforts to classify the unique abilities
or factors in this large domain have yielded a three dimensional, morphological
model, the “structure of intellect,” in which three varieties of intersecting cate~
gories are represented.

Abilities differ in terms of the basic kind of operarion-cognition, memory,
divergent production, convergent production, and evaluation. For each of these
operation categories, abilities differ according to the kind of content of the task or
material of the test-figural (perceptual), symbolic, semantic, and, by theoretical
analogy, behavioral (psychological or social). The third kind of category depends
upon the variety of product involved: unit, class, relation, system, transformation
or implication. .

The last two modes of variation pertain to information. The content cate-
gories are broad classes of information; the “raw materials” of mental life. The
product categories are forms that any of the kinds of content may take, They
are different kinds of items of inform ation.

Implications for general psychological theory are numerous. Traditional
concepts are better defined; for example, the basic kinds of operations, and are
given empirical reference, which is so necessary in science. Ipductive and deduc-
tive reasoning can be localized within the system of abilities. Such concepts as
‘problem solving,’ ‘creative thinking,” and ‘learning’ cannot be localized, for they
vary according to the environmental and organismic circumstances. But the
concepts connected with the structure-of-intellect model promise to be descriptive
and explanatory of these complex human activities wherever they occur.

The substitution of the structure-of-intellect model for the prevailing stimulus-
response model of U.S. behaviorism suggests that the organism is an information-
processing agent rather than a passive, touch-and-go mechanism. If a mechanical
model is to be applied at all to the living, human individual, it would be that of
a modern, high-speed, electronic computer.
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DeveiOpment of a Tool to Appraise Socio-Economic Status
R. M. VERMA

Patna

The appraisal of socio-economic stratum of individuals is considered
immensely important in the field of psychology, sociology, education and allied
disciplines. In fact, the problem is of profound significance in understanding
human responses with regard to adjustment to the external world. But the
more imperative it appears, the more intriguing it becomes with respect to its
¢valuation. This problem is not so exacting in the west, but ours is slightly
different from theirs. Ordinarily, the economic level is coupled with social status
in other parts of the globe. But in this country, this is not always true. With
the small population in the counted cities of India the proposition may hold
true, but to a vast multitude, the cultural anchorage is a great determining
factor. Scores of families are available which present conflicting pictures;
superior socio-cultural status and inferio: economic level and vice versa. Those
who have had the chances of dwelling in rural parts of the country particularly
are quite familiar with such state of affairs. The principal reason behind this
disparity has been the social immobility and rigid structure of the social classes
(4). Above all the feudal economy till late has been greatly responsible for this.

Even in the United States the need for differentiation of socio-economic
Status into social and economi¢c components has been felt. It has been supported
by the results <f a factor analytic study of all socio-economic indices available
(1). It goes to say that although a single factor may a.count for the bulk of
co-variance among 18 indices, it is possible to discern two empirica® clusters
of indices wh'ch generally differentiate educational and occupational items.
from more directly intercorrelated items. The best measures of the former
(social) cluster are mother’s and father’s educational level (years of schooling)
for the latter (economic) clusger, the best measurement is provided by house
exterior, living room, family accommodation, neighbourhood and special
equipment as elicited by itetas of Berekly Social Rating Scale.

The complex nexus of socio-cultural and economic §tructure of any society
particularly in consonance with the march of time, has led the students anoi
researchers in socio-economic forces to make a shift in their approach from
a single index of occupation to multiple-item-indices. Warner Index of status
characteristics in U. S. A. serves as an example of such an effort.

In India, a couple of attempts have been made in this re

i ard. is :
Dhillon (3) developed one such scale for gard. Lewis and

the rural agricultural population
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including housing, landownership, income from outside, employment and family
literacy, as a yart of their project on group dynamics study. Another study is
reported by Kuppuswamy (2) from South India bringing out his socio-economic
status scale using three variables occupation, education, and income further
subdivided into sevenr categories under each with differential weight for every
subdivision. But in view of the .fact that these aforesaid Indian scales may
not adequately serve the assessment of people in this part of the country, an
attempt was made to develop a socio-economic schedule in Hindi.

The following procedure was adopted to prepare the draft of the schedule:—

(@) An empirical analysis of all material culture was made, that is articles
owned by the family, even through heritage, which could make differentiation in
social stratum in this part of country and items were framed on them.

(b) Details of information regarding the composition of family,
educational level of members particularly female members, sources of income,
relatives and their social positions, etc.,, weie worked out'and items were
prepared on them.

(c) Some items were constructed to reflect the family attitude toward
socio-cultural practices. )

Form of the Schedule

The items covering these areas were garbed in a few direct but largely
indirect question forms. Further, multiple but forced-choice items were
constructed with these indirect questions.

The items of different areas were spread haphazardly over the schedule.
The arrangement was such that the schedule could be split into four parts to
yield part scores irrespective of numerical variation. Of the four parts, the
one could give subjective estimate of the status, but "he rest could be harnessed
to turn out objective and quantitative s-ores.

Scoring o the Schedule

Each of the items in the scorable part of the schedule could be indicative
of an individual’s position on a five-point scale—very high, high, average, below
dverage and low; one being the position of very high and five of low. The
items were empirically assigned values ranging from one to five in accordance
with the socio-economic gradation. The values on items checked by the
candidate are summed up in terms of frequency. The scores under different
8ocic-economic categories are then converted on one base, for the respective
items were unequal in number. Bésides, they were to be multiplied by 4, 3, 2, 1,

:nd O respectively. The tesultant score could be read in the manher given
élow.

1. 100-—-132 very high
2 67— 99 high:
3 34— 66 average,

4. 33 and below below average.
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Pilot Study .
The schedule was administered individually to fifty pupils randomly selected

from high schools of the State of Bihar. These pupil were of comparable age
and scholastic grade.

Reliability Study

The expedient method of determining reliability of this. schedule could
be the internal-consistency of its different parts. The following Table would
show the correlation coefficient found out between various part scores of the
schedule as well as between each of the part scores and the total score of
the schedule

TanLe |

1 2 3 4
1. Part I et 467 523 583
2. Part II o e v .624 .639
3. Partlll e ", 521

4. Total score on the
schedule ... .

The correlation values are significant at 1 per cent level.

The correlation values in Table 1 are highly suggestive of the association
Between different parts of the socio-economic schedule. Further, the relation-
ships of the part scores with the total score present another index of
internal consistency of the schedule and satisfy the prerequisite of reliability
of an instrument.

Validity Study :
In the context, validity implies immediate validity and not the distant
predictive gwe which is of striking significance to other psychological measures.

Thus the concurrent validity with the éxternal criterion of assessor’s ratings
of the socio-economic status was worked out,

The assessors who rated the socio-economic status of pupils
counsellors in the school familiar with the technique of rating,
they were given to understand the various points
gradation and its economic and social implications.

were
Besides,
on the socio-economic
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The following Table shows the rel_ationship between the total score on
the socio-economic schedule and assessor’s rating:—

TABLE 2
T df P
Total score and assessor’s ‘ , :
rating 289 49 0.5

Conclusioi:
The reliability and validity indices of the socio-economic schedule reveal
that there is a promise in the tool which may further be utilised in appraising

and understanding the individual as well as his family’s socio-cconomic position
in society at a particular time,
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Standardisation of Jalota’s General Mental Ability Test
on the Nepalese Population

PART 1
RAM EKWAL PANDEY
D. A. V. College, Kanpur

Introduction

The present study has been carried out to standardize a test on Nepalese-
speaking students of Nepal. So far no standardized psychological test had
been constructed in the Nepalese language. In India, however, a standardized
test of general mental ability was developed by Dr. S. Jalota on Hindi-speaking
students. Could his test, if carried out in Nepal, produce similar results ?
This was an impetus to follow a course of research to study the standardized
test on the Nepalese population and to provide norms for school-going students
of Nepal. For these reasons, Jalota’s G. M. A. Test was translated into
Nepalese without introducing any alteration except in the vocabulary items ;
such decisions were definitely determined by practical consideration, namely,
the best assessment of vocabulary can be had, if vocabulary items are prepared
with the help of a Nepalese Dictionary.

The concept of general mental ability as used in the present test is that
the general mental ability is * common to all mental activity ” and “ is expressed
by all individuals, but in varying degrees...... since mental tasks differ in respect
to their demands upon general intelligence ™ (1).

The Sample

As the standardization sample must be fairly representative of the
Nepalese population, non-sectarian institutions of Nepal Terai were selected.
These institutions are situated near the northern border of India. They are
largely homogeneous in administration and teaching. At ptesent, the common
people are not much interested in female education; so the number of High
Schools for girls is much smaller than the number of High Schools for boys.
Because of this fact, in the preliminary and the first try-out much smaller

number of girls than that of boys in three classes, i. e., VIII, 1X and X could
be had.

- The standardization study was done in Kathmandu, the capital of Nepal.
The students belonging to various scales of the social ladder and from
different parts of the country come to the capital, because there are facilities
for education. Thus the fairly representative sample includes children of various
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high ranking to low ranking Indian and Nepalese. officials, agriculturists and
others.

Procedure

The procedure laid down in the Manual of Directions for the General

Mental Ability Test (4) has been followed with certain necessary modifications
in language, etc. .

In the preliminary study, the printed test-sheets containing the fifty
vocabula'y items (25 synonyms and 25 antonyms) were distributed to a sample
of 468 students of classes VIII to X of both sexes. In the first try-out, the
test booklet consists of 100 items of seven elements (synonyms : 10 items;
antonyms : 10 items ; number series: 20 items; classification : 20 items ; best
answers : 10 items ; reasoning : 10 items ; and analogies : 20 items). The items
were arranged with the help of playing cards. The procedure .was that the
cards were shuffled and dealt out to allot items and alternatives to their
positions (6). The test was administered to a sample of 356 students of the
same classes and sexes. In the first revision (standardization), the test was
given to a sample of 1644 students of the said sexes and classes.

Scoring

After the administration of each study, the items were scored by the stencil
key according to the scoring system given in the Manual of Directions; that
Is, assigning a score.of 1 to each correct response and a score of zero to
each wrong response, each unattempted items and- double-underlinings were

also treated as wrong. The sum of all right and wrong were statistically
treated, as situation required, for item analysis, reliability, validity, norms, etc.

Resulis and Discussion

The construction of 50 vocabulary ‘items (25 synonyms and 25 antonyms),
each item with four alternatives, was based on the following principles :

(a) Correct answer, (b) Word associated in meaning with the correct
answer, (c) Associated word with stimulus word 1 or 2 above,
(@) A word with no connection with the stimulus or the correct
fesponse.

The item difficulty was calculated by the formula (6)
Ly =¥ roriwa

When the item-difficulty-values of synonyms and antonyms of the preliminary
study were determined, the items having difficulty values between 259 and 759
of average difficulty value were selected for the first try-out on the ground

. y - . y I
that “if there ave n alternatives for an item,; of the subjects would

*
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probably get the item correct by guessing alone. Consequently, it is not

I .
expected to find items with difficulty levels below o The minimum expected

difficulty for five alternatives is 207, for four alternatives 257, and so on
(7, P 146). The selected 10 items out of 12 (when statistically treated, there
we:e 12 items within the range of 25}, to 75%, out of 25 items) were arranged
according to their difficulty values; the easiest item at the beginning and
the hardest one at the end of the test (8).

The method of determining the item difficulty of the first try-out is
analogous to the preliminary study. When the per cent difficulty values were
determined, the items were rearranged in an ascending order for the first revi.ion
(standardization). The difficulty values range from 8.0% to 870%. The
correlation among different classes (VIII to X) were also found in the standard
time (20 mins.). The correlations are very high ranging from +.95 to +.97.

For reliable and useful norms for the school-going population, the modal
age-grade-g oup (Modal Age-Grade-group means the age-group of the largest
number of students in a given class) was selected (5). For this the data were
analysed and the following table prepared:

TABLE 1

Showing average scores (the number is shown in brackets) of different
age-groups for the various classes

Age in years : 11 yrs. = 10 yrs. 6 months to 11 yrs. 5§ months
Grades -~ : A

11 12 13 14 15 16 17 18 19 20 Total

h )

VIIL 29.79 2895 27.39 29.53 2791 33.17 26392 20.77 ... . 2829
(43) (69) (104) (102) (65) 47 (23) (17) (470)

IxX .. .o 3298 3441 29.57 29.34 29.56 30.40 28.25 28.10 ... 13023
(65) (68) (104) (124) (95) (38) (32) (43) (569)

X .. .. 39.16 37.73 38.91 34.01 35.65 37.51 28.10 25.00 28.19 34.61

(26) (63) (76) (125) (122) (93) (42) (16) (42) (605)

Total ~ 29.79 33.70 33.18 32.67 30.42 32.79 31.61 25.71 26.55 28.19
(X/N)  @3) (160) (235) (282) (314) (264) (154) (91) (59) (42)

. When this Table is closely examined, the largest number of students
in age 13, 14 and 15 (corresponding to grades ‘
and 125 respectively. These maintain regularity

falt
Vil to X), numbe:ing 104, 104

and form modal age-grade groups
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for the said classes. The average scores for these modal age-grade groups
are also in an increasing order, i.e., 27.39, 29.57 and 34.01 respectively.

The reliability was established by the Equivalence Method and the formula
given by Garret (2) and also by the technique, which gives the lower bound of

_ the expected reliability, of Gulliksen (3). The reliability thus obtained is shown
in the following Table:

TABLE 2

Shbwing age-wise reliability of the test
(Modal age-grade group N = 333)

Ages 13 14 15
Reliability coefficient (2) ‘e .89 .83 .87
Reliability coeflicients (3) " e .89 84 87

To find out the validity of the test, elements were grouped under high,
medium and low discrimination(6) 1. For this the top (30%) and bottom (30%)
groups were taken. On the basis of the total scores the success of the
bright group was compared with that of the dull group. The following results
show the percentaie of discrimination between the dull group and the bright
group on the seven elements.

TABLE 3

Showing relative discrimination for different classes, giving difference in
percentage of scores for bright and dull groups

Elements
Class . Number ~— Al —

"Syn. Ant. N.S. Class B.A, R Anal

VI .. 104 357 337 368 312 2903 337 184
IX . 104 355 296 236 30 212 299 132
X w125 287 220 4Ll 356 248 340 243
Total .. 333 979 853 1045 978 753 926 559
Average ... 326 284 348 326 251 306 186

G-saturations as found by Spearman’s techni

que yield figures ranging from
«541 to .762 and the reliability index is .90.
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The norms can be prepared in a variety of ways, as age norms, grade nor.ms,,
percentile rank, C-scale, stanine scale, etc., but owing to the short span of tlm.e
the grade norms, percentile scale and stanine .scale were established, In this
article only modal age-grade norms (intelligence grade norms) have boen
mentioned as shown in the following Table,

-~

TABLE 4
Modal Age
— A
Probable error Grade 13 14 15
Range of Range of Range of
score score score
A 47 4+ 46 + . 55 +
+ 1 B 3746 38-45 45-54
+ 1 C 19-36 22-37 27-44
-1 D 9-18 14-21 17-26
E 0-8 0-13 0-16
. Conclusion:

It is clear from all these facts and figures that this verbal group test of
general mental ability in Nepalese will prove useful to the Nepalese school-
going population. If further testing supports the above obtained reliability and
validity, it might be argued that the G. M. A, Test is a culture-free test,
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Ethical Discrimination as Related to Intelligence,
Age and Sex—A study of Moral Development in Children

P. RAJALAKSHMI VARMA
Lady Irwin College, Delhi

Conformity to ethical standards depends on a knowledge of what is right
and wrong Studies have shown that the development of ethical discrimination
depends on a wide variety of factors. The pioneering work of Piaget has shown
the regular dependence of capacity for ethical discrimination on chronological
age. Spauldings in a study of High School Students found that general mental
ability bore little relationship to social and civic attitudes (5). However Wilson’s
study showed that young people with high 1. Q.’s proved consistently superior in
completion of social terms, history, etc, but showed little superiority in civic
attitudes (7. Studies of Lockhart and Harrower revealed definite age trends in
the development of ethical discrimination (1, 3, 4).

Psycho-analytic theories which emphasise sex-diferenco as a basic factor in
personality development would lead one to expect, sex-differences in ethical
discrimination when other factors like age, intelligence and socio-economic status
are matched. The studies of Lockhart cited above however produced negative
results. On the whole, investigations in this area have been comparatively few
which prevents one from arriving at any definite conclusion,

Aim of the investigation

The investigation is conducted with an aim to study the relationships
between ethical discrimination and factors like intelligence, age and sex.

Sample

The present study was done on 151 children, 92 boys and 66 girls, from nursery
to lower primary classes, ranging in age from 34 to 84-, belonging to six
different schools in the city of Madras. They formed a representative sample.
Table 1 gives the number of cases studied in each” age-group.

TaBLE 1
Subjects in the study
Age No. of children
3+ and 4 + 41
5+ and 6 -+ 70
7+ and 8 4 47
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Tests

Two tests are administered to the sample :
1. A test of ethical discrimination.
2, An intelligence test.

Descripticn of the test

The cthical discrimination test used in the present investigation is
a modified version of Koh's test of ethical discrimination. It consists of four
sub-tests. (a) Social relations, (b) Moral Judgment, () Offence evaluation,
(d) Moral problems.

Social relations

It consists of eight items, each item representing a situation involving
social relations and having three possible answers, The subject is asked to
choose the best answer among the three alternatives. The items are so
made that the children may be able to identify themselves with the child in
these situations. The answer that indicates the highest level of ethical develop.
ment is given a score of 2, the next best a score of 1, and the worst a score
of 0. The highest possible score that can be obtained in this test is 16,

Moral Judgment

This is a Pressey type of test consisting of six items, each item consists of
three words out of which the subject was asked to pick out the worst word.
Kol’s test contained five words in each item but as it was found unsuitable
to the sample in question, the number was cut down to three. Care was taken
to see that the words chosen were simple and did not present any difficulty to
the children in understanding. The scoring scheme adopted here is that if the
subject rightly ticks out the worst word, he is given a score of one. The
highest possible score that can be obtained in this test is six,

Offence evaluation

The test comprised of ten words, representing the qualities that are good
and evil and also some neutral words. The children are asked to evaluate
whether each word is good, bad or neutral. Koh’s test gave six alternative
for each word, namely,—praise, nothing, scold, jail, prison, and kill but this typ:

of evaluation was found to be too high for the present
had to be simplified. P sample and hence

The most moral answer is given a score of two,
a score of one and the worst a score of zero.
can be obtained on this test is 20,

the next best is given
The highest possible score that
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This test consisted of six items, each item presenting a problem in moral
development and having 3 possible answers. The subject is asked to choose
the best answer among the three alternatives. The scoring scheme is similar
to that made use of in social relations—a score of twa for the most moral

answer, onefor the next best and zero for tho worst, The highest possible
score in this test is 12,

Total ethical discrimination score

When the scores in the four different sub-sections are summed up, it is
a total score on ethical discrimination. The highest possible score that can be

o!)tained is 54. The higher the score the greater is the capacity for ethical
discrimination. _

Intelligence test

The intelligence test used in the present investigation is Kuhlmann’s Tests
of Mental Development. It is perhaps one of the most satisfactory tests
available for the age-group under study and covers completely the age range
of’ childrg:n selected for the present investigation. The battery has a good
discriminative capacity and also provides a variety in nature of tests and

objectivity in scoring,
Results and Discussisn

TABLE 2

Correlations between intelligence and ethical discriminations for each of
the sub-tests and for the test as a whole

Ethical discrimination tests Correlation with intelligence

Social relations v e — .04
Moral judgment — .04
Evaluation v — .06
Moral problems e - ' — .06

Total ethical discrimination
score _ — .07
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Table 2 presents the correlations (Pearson’s, r.) between intelligence and
the different sub-tests of ethical discrimination, and also the total ethical
discrimination score. The correlations are found to be .insignificant though
negative in direction. It only shows that ethical discrimination or.kno‘wledge
of right and wrong does not bear much of relationship with intelligence.
Spaulding and Wilson (6, 7) have also pointed out in their studies that though
the more intelligent students had mastered facfual material much better than
the average, their insight into and concern about the social problems were far
from commensurate with their mental abilities or general scholastic achievements.
The present results also bear evidence to the same of finding.

Age and ethical discrimination.

Social relations,
TABLE 3

Social relations—means, standard deviations and critical ratios
for the different age groups

Age N M SD CR
34 41 10.58 2.54
: 4.13*%+

5-6 o 70 12.48 1.96

0.18
7-8 47 12.40 2.54

3.31**
34 41 10.58 2.54

** Significant at .01 level.

Table 3 gives the mean, standard deviations and critical ratios between
means in social relations according to the age of the sample. It is seen
that the score is at its minimum in the 3 to 4 age-group. At the age level of
5 to 6, there is seen a sharp increase which is found to be highly significant.

At 7 to 8, the scores decrease slightly but it is too slight to be taken into
any account.

According to Hurlock (2) it is from 3 to 6 years of age that the
foundations of moral conduct and the basic moral attitudes of the social group
should become established. At this time the child is made to understand that
his behaviour should conform to the social standards but is not told why
a particular act is wrong. A child before he is five or six does not suffer
from any guilt feelings when he does what is wrong. Even when he is caught
in a wrong act, he only gets embarrasse! or frightened of possitle punishment.
At this stage it is mainly the fear of punishment that prevents him to commit
a wrong act.” But as the child gets older, as he gets more and more
socialised, he realises the social consequences of a wrong act. Moreover his
larger funi of learned concepts of right and wrong relating to different
situations enables him to make a fine discrimination.

Ps 4
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TABLE 4

Moral judgment—means, standard deviations and critieal ratios
for the different age groups

Age L A N M D TR
4 4 2.68 167

5-6 - 70 3.89 127 o3
7-8 47 4.28 054, 2.29%
34 41 2.68 1.67 >

**Significant at .01 level.
*Significant at .05 level.

\ Table 4 presents the scores for moral judgment. It is seen that as the
scg:re 1?:rleases,' scores mn moral judgment also increases. Moral judgment
oy east in t.he 3 to 4 age-group and highest in the 7 to 8 age-group.
. The young child is not able to differentiate between the abstract concepts. His
colnc?pts are more concrete and are in the nature of immediate personal
re anoqshnps. l.3ut as he advances in age, the concepts tecome more generalised
and }us capacity for ethical discrimination becomes final. Macaulay and
W'atkms (5) after asking 2,500 children to make a list of the most wicked
things anyone could do, reported that up to the age of 9 years, the child’s
concepts were definite and concrete rather than abstract but aft;r 9 years of
age the concepts became more generalised, as for example, stealing
fatl::tr. th?n it is wrong to steal a ball. The results obtained
Investigation point the same way. i i

vestigat growpsodden y. Moral judgment is found

Evalaeation.

is wrong
in the present
to improve as

TABLE §

Evaluation—means, standard deviations and critical ratios
for the different age groups

Age ,_*“N M SD CR
34 a4 690 2.66 578+
56 70 9.50 1.26 e
7-8 47 9.90 0.92 i
14 41 6.90 266 - O

**Significant at .01 level.
*Significant at .05 level.

-
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It is found that as in moral
here also the scores increase significantly as tl}e age increases.
s are lowest at the 3 to 4 age-groups and highest in the 7 tp
he verbal fund of moral concepts 1s
small and moreover the concepts they have mo§tly relate to some SpeC‘:ﬁ:;
situations. As such when general concepts are given and the child 1sd ias e
to discriminate between them, he is at a loss. .But as he matures an ez.arn.s
more and more to formulate standards of conduct in terms of the general rule, it is

only to be expected that his scores will increase.
Moral problems.

ETHICAL DISCRIMINATION AS
Table 5 give the scores in evaluation.
Jjudgment,

Evaluation score
8 age-groups. In the younger ages t

TABLE 6
Moral problems—means, standard deviations and critical ratios
for the different age groups

Age oo M sb _CR
3-4 . 41 4.70 1.98 oo
56 70 5.96 2.32. e
7-8 47 7.10 2.22 s
3-4 41 4.70 1.98

**Significant at .01 level.

Table 6 gives the scores in moral problems. As in the other sub-tests it
is found here also that the scores increase with age. It is true that a young
child, though he may possess a knowledge of right and wrong, will not know
why he should not act wrongly. The knowledge of ‘““whys and wherefores”
behind ethical standards can be acquired only as the child matures. It
advances from the most concrete—a fear of punishment if he acts wrong-
throuzh the less concrete—ridicule and ostracism by the group,—to the abstract
a developed ethical code. )

Total ethical discrimination sccre
TABLE 7
Total ethical discrimination score—means, standard deviations
and critical ratios for the different age groups

Age N M sD CR
3-4 41 24.80 6.35

5.78%*
5-6 70 31.45 4.75

1.83
7-8 47 33.15 5.00

6.79%*
3-4 41 24.80 6.35

** Significant at ‘01 level
ps S
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.. Table 7 -gives the means, standard deviatio iti i
:;tx:ze:sx:leans for each agei-group when the scormnii ::ci :g;-t;ml su;lg::;
© procure a total score in ethical discrimination. As in th b-
tests here also the scores are found to i e increases, T
scores a? 5 to 6 age level is significantly hi;g:;emna:hazgzt tl;::r;as:s. 4Tl’1°
level; it increases a little more at the 7 to 8 age level but the differe: . dace
not reach the level of significance. The principles of right and wro . in o
abs.tract, verbal form are too advanced for a young child to g ras olx;g l:: o
wait until .he is mentally mature enough to see the relatiolxalship. b te ®
abstract. prm.ciple and concrete cases and to associate these with ngcmf)  images
of specific situations. As he grows older he learns to judge his ownry lmsgcst
as gon or bad first in terms of the personal.consequences of his C;ﬂ uii
then in terms of social consequences, regardless of personal ones feamai?l
to dfscnmmate between right and wrong comes through actuai nagl
experiences and not through moral teaching of right and wrong. As th‘e)e:ls:ld’s
capacity fjor comprehending relationship increases, his ethical c.once ts develo
from then.' specific form into more generalised ones, and the chli)ld is ablI:
to recognise a common element in a variety of situations. This capacit
develops only if the child has actual personal experiences with real situ;:ionsy
He cannot be ‘expected to understand general moral concepts if they are tau h;
to him as such but they gain meaning only if the child associates them wgith

real experiences.
Sex and ethical discrimination
TABLE 8

Muns,. standard deviations, and critical ratios between means in the
different sub-tests and in the total score according to sex

T Boys Girls
ests — A — — A — CR
M SD M SD

Social 1:elations 11.70 2.40 12.32 2.46 1.59

Moral judgment . 3.62 1.43 3.79 1.42 0.17

lli;laluatlon 8.98 1.86 8.90 2.26 0.23
oral prf)blems 5.92 2.16 6.04 2.64 0.30

Total ethical discrimination . ' .

score .- 29.85 5.90 30.80 6.65 0.91

v
v

Table 8 gives the means, standard deviati .. ]
means for each of the subjects and also fzrlatt;xoenies?ni (;n\t\:;a:leragz: :?tween
sex. The re'sults §how that there is no significant sex difference’ - ording to
tests on ethical discrimination. Girls show a slightly higher scor apy of the
all the tests but the difference is 100 slight to warrant an expl:n::ioilmo::
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can only be said that mno significant sex differences are found to occur as
regards the capacity for ethical discrimination. The results obtained l}ere
suggest that if there is difference in ethical behaviour between boys ar}d girls,
it is not due to a difference in the capacity to discriminate between right and

wrong.

Conclusions
1. No significant relationship is found to exist between intelligence and

ethical discrimination.
2. Capacity for ethical discrimination is found to improve as age increases.

3. No significant sex difference is found as regards the capacity for
ethical discrimination.
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Heredity and Environment in the Development
of Mental Activity

(A research by the Psyco—Statistic Centre in Palermo University)

In the Psychological Laboratory—directed by Prof. G. MIGLIORINO—
annexed to the Statistics School of the Uni ersity of Palermo, a research is
being carried out concerning the intellectual level and development of character
in school-age children of depressed areas.

10,000 children have been examined and on 4,000 of them, chosen by
the method of “stratified sampling” by social classes, a set of mental tests
(by Gille, Goodenough, Prudhommeau, Toulouse-Pieron, Koch) has been used.

The research has brought into evidence differences in the mental develop-
ment of children according to their different socio-economic level. From the
statistical analysis it resulted that those differences were not casual, but they
depended on systematic reasons. .

From the examination of these 4,000 subjects, divided as “wealthy”,
“middle-class” and “poor”, it has been found out that: (a) the highest grades
were reached by the first two groups, and mostly by the first one; (b) there is
a negative correlation between the intelligence of children and the size of family:
the highest grades were reached by children whose family consisted of 4
members (father, mother and 2 children). The I. Q. of the children regressed
about 2 points for every additional member in the family.

The existence of a negative correlation betwegn the I. Q. of the child and
the size of the family might suggest some perplexity. However, it is to be
remarked that a correlation of—0.25, as it has been found, involves only 60%
of the cases in agreement with the tendency, while the 40% remain discrepant
from it.

The results of the Centre in Palermo, confirm those already obtained in
similar researches, conducted, in Scotland, by. Sir G. Thomson (who discovered
a correlation of—0.28 between results to the tests and size of the family) and,
in France, by Heuyer, Pieron and Coll who discovered, between pupils belonging
to families of only one child and pupils belonging to families of 9 children or
more, differences ranging from 1-2 years of mental age.

The above data may have three different interpretations: (1) hereditary
factors might be involved. Parents less intelligent would transmit their
deficiencies to their children and, on the other hand, they would be inclined to
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procreate many children; (2) it could be a matter of diversity of environment.
Given for granted the tendency of less intelligent parents to procreate many
children, the low inteliectual level of both, parents and children, could depend
on the environment where they have been living, and not on hereditable (id.
cerebral, structural) reasons; (3) A third interpretation could be that the
phenomenon is due to the size of the /amily itself: a larger family means reduced
funds per person, available for education, food, medical treatment and other
environmental conditions. :

In summary, as a result of the researches in Palermo it was discovered: (1)
the existence of a positive correlation between the socio-economic level of the
parents and the intellectual level of children; (2) the existence of a negative
corre.ation between I Q. of the children and the size of the family; (3) the
tendency for larger families in lower social classes. From these conclusions it
arises for our country too, the problem, already weighing on others, that
differential ferti ity night, with the passing of generations, result in a lowering of
the intelle tual quotient ave.age of the population.

Some reserve must, however, be made even with regard to our own research.
That is to say: (1) the correlation between intellectual level and size of the family
has been calculated taking into account only the results to tests given by the
children. For a more thorough investigation of the problem, it would be necessary
to complete the research, studying the relation betv.een the 1. Q. of the parents

.and the number of their children ; (2) the kind of research which we carried out

could only take into account the number of children present in the family
at the moment of the inquiry. To the end of obtaining reliable results it would
be necessary to investigate families definitely complete, which could be done
choosing, for example, families in which the mother has reached the critical age,
and where, therefore, the possibility of later increase in the number of children
is excluded.

Nobody can be unaware of the gieat social and human interest of the
research in question. Perhaps, rather than by an organization of limited
possibilities, such as a University Laboratory, a deeper study of problems
of this kind should be faced by public authorities. In Italy, the Centre of

Psyco-Statistics of Palermo University has repeatedly called the attention of the
Minister of Public Health to this problem.

The aim of this summary is to establish relationship with col'eagues
working in other countries on the same field. Please, apply for details and the

complete reprints to Psychological Laboratory of the University Via Marchese
Ugo 56, Palermo (ltalia).



Book Review

Silver Jubilee Volume, Vidhya Bhavan Society, Udaipur
Ep. P. S. NAIDU

Professor P. S. Naidu and the Vidhya Bhavan deserve to be congratulated

on bringing out the Silver Jubilee Volume, commemorating the 25th year of the
Vidhya Bhavan.

The Volume is divided into three parts, Part I being concerned with the
growth and expansion of the Vidhya Bhavan, a detailed account of its steadily
expanding spheres of activity and service. Parts Il and IIl are of greater interest
to the general reader, the former dealing with a review of recent researches in
Education and allied fields and Part I1I with the tontemporary scene in Education.
This last part consists of reflective articles.

The-contributions in Part II, include interesting and valuable contributions
by distinguished authors. The articles cover almost all the fields of education and
child development. It may be mentioned however, that one important area,
‘ Moral and Social Development > has been comparatively neglected. Further, all
the articles in this section are not research articles or reviews of research. How-
ever, the contributions doubtless represent mature, thoughtful and organised
presentations of the particular subjects.

Part III, well fills the need for thinking and theory in contemporary psycho-
logical and educational research which of late has been showing a tendency to be
drowned in oceans of numbers. It may be pointed out however that Dr. Fleming’s
article on delinquency might have been more fitting in Part II.

Part 1I, may well serve as the beginning step in the publication of regular
annual reviews of researches in these fields. The Institute will be doing a valuable
job if they can produce such regular reviews of educational and psychological
researches in the country and also bring out abstracts of such researches. The
need for such collated works in our country cannot be exaggerated too much.

E. G. PARAMESWARAN,
University of Madras.
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