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The original definition of sociometry was
that it "deals with the mathematical study of psycho~
logical properties of populations, the experimental
technique of and the results obtained by the applica-
tion of quantitative methods." {(2) This definition,
made seven years ago, has remained remarkably close
to the life~line of the subject, as can be seen from
the sociometric works published since that time.

The phase to which most attention has been
given by workers in the field is %the precise presen-
tation and analysis of the results of teats. Among
the methods employed in analysis are quantitative and
structural analyses of choices (1,2), the soclegranm
(2,3), space~time diagrams (4), the sociometric chance
experiment (5), ratio of attraction (sociometric sta-
tus} of an individual or group (2,5), sociometric
scales, the Chl-~square test, the algebraic matrix and
mathematical formulations.

But the broader aspects underlying sociometry
as a philosophy of society and of government have re-
malned entirely undiscussed. )t is only from this
deeper background that we can bring to light the mo-
tives behind our methods and the goals which can be
reached with their aid, in research as well as in the
patterning of human inter-reiations.

The desire to quantify and generalize resuvits
has been too conspicuous compared with the greater
need to refine our methods of measurement--to sharpen
and to make more precise our instruments of explora-
tion. This phase of sociometry has been much neglect-
ed. At this stage of its development, more attention
should be given to its basic processes-~the theoreti-
cal development of its methodology.
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THE ASSETS AND DISADVANTAGES OF THE PRESENT
SOCIOMETRIC TEST AS A TOOL OF MEASUREMENT

The original sociometric tests were made on a
basis of cheice, one person choosing other persons to
whom he was attracted. The number of choices was
timited to two, three, five or more, depending upon
the size of the group and the criterton around which
it was formed., All conclusions made, whether derived
from a quantitative, structural or statistical analy-
sis of the test findings, were definitely affected by
the method used in the tests: the method of }imited
cholice,

We were aware, soon after the first tests
were given, of numerous methodological difficulties
inherent in the procedure itself. First arose the
question: what quantitative weight has a "choice"?
If the unit of choice is, in itself, undefinable and
irrational, how can it be considered an adequate
measuring-rod? it appeared that, whereas the method
of choice had done well and been reasonably accurate
in the early period of sociometric work, in the long
run it might not satisfy the demands of strict scien-
tific precision,

Second, the difference between a first and a
second choice, or between a first and a third choice--
that Is, thelir relative weights--was not precise. The
subjects themselves were not able to define clearly
the width of the gap between a first choice and a
second choice, for example, and we were not able to
express, In objective terms, the relative rank of
these preferences.

The first cholce appeared to have the great-
est weight and persistence, and to be the onlty prefer-
ence-level which was clearly differentiated from any
lower preference~level (6). This distinction of feel-
ing was not experienced by a subject when it came to
the gap between second and third, third and fourth
choices, ete., and the greater the distance from the
first chofce, the less clearly was a difference felt,

Third, the limitation of choices to two,
three, five, or any stipulated number, may not have
given expression to the full spontaneity of the sub-
Jects; that is to say, in addition to the number of
choices~~although perhaps of a lower rank--might have
bsen felt but not indicated by some of the subjects.
Such a rigidity of technique must alse he a barrier
to total exploration.
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Fourth: in the course of actualizing the
cholces, the three partial errors indicated above
might have produced a cumulative error and a conse-
quent reduction in the optimum of satisfaction which
Is expected In inter-personal assignment,.

Fifth: tests were given at slx- to eight-
week Intervals. Since it was impossible to record
any changes in feeling which might take place during
these jntervals, the subjects who had these changes
in feeling were denied an optimum of satisfaction
during the intervals-~not the ideal condition, espe-
clally for subjects who, as isolates, have a great
need for affectlon.

Sixth: sociometric tests to date have been
made around the following three categories: the in-
dividuals of the community in which the subject is
tested are either known or unknown to him; they are
chosen or unchosen by him; and they are liked or dis-
liked by him, or he Is indifferent to them. Just as
it was difficult to determine the weight of a choice,
it was also difficult to weigh the "intensity"® of
liking or distlking and the respective weights of in-
differences. Besides, the intensity of a first
choice which one individual makes for a certain per-
son may differ from the intensity of a first choice
which another individuwal may make for this person.
The best that could be done was to consider three
categories of people in a given group, from the point
of view of a subject: +the people whom he likes and
wants to have in the group: the people whom he dis-
likes and wants to have out of the group; and the
people to whom he is indifferent, yet would accept if
they were to remaln in the group.

The absence of a method for quantitatively
differentiating these and other categories of people
seemed to be another liability. Theoretically, what
was wanted was a sociometric procedure which would
concentrate all the people related to a given subject
into one and the same continuum--into one single cat-
egory, however many degrees of difference might exlst
between them--or, at least, to arrive at one axis
with two poles: the one pole of maximum attraction,
the other of maximum repulsion.

In order to remedy these methodological dlf-
ficultles, several suggestions have been made (8),
for repalring the most flagrant errors. As a pro-
cedure to weigh the intensity of choice or prefer-
ence, the sociometric test was modifled: the subject
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|s asked to name as many persans as he wishes, on the
same preference level, If he feels equally strongly
attracted to them. In this fashion, the subject Is
allowed to express, with maximum spontanelty, his
feelings for persons on each preference or choice lev-
el, and this, of course, in regard to any criterion.
Further, an unlimited number of choices is allowed to
the subject in order to determine whether those chos-
en will become stll] more chosen and the unchosen
ones remain unchosen, however many cholces the sub-
ject is permitted to express.

These correctives did not satisfy fully and
therefore, in 1937, the present study' was begun. 1t
is an effort to supplement and integrate the method
of cholce or preference with a more precise technique,

TIME AS A QUANTITATIVE INDEX

In the present research, attractions are ex-
pressed in time-units Instead of as choices or pref-
erences. The subjective, unmeasurable factors in-
volved in choices and preferences are at least parte
ly-~if nbt wholly--eradicated, The subject has at
his disposal no definite number of choices, since any
stiputated number would artificially timit his spon-
taneity, but instead is given new instructions. He
may have, for instance, on a given day, three hours!'
time for visiting friends or receiving them. The
number of friends who are within reach may be seven:
A, B, ¢, D, E, F and G, The subject is told to make
up his mind with whom he wants to spend these hours
and how he is going to distribute them. He may pre-
fer to spend his time alone, or, more accurately
sald, to spend it with certain objects or In certain
tasks, such as reading, writing or relaxing. !{n this
event, of the three hours, one hour and fifteen min-
utes may go to reading, half an hour may go to lis-
tening to the radio, forty minutes to writing and the
balance--thjrty-five minutes--to relaxatlon. Thus,
the attraction of these activities would completely
outweigh, for him, that of the persons &, B, ¢, etec.,

1. The sociometric tests on which this study is based were car-
ried out in Cottage 8 in the New York State Training School
for Girls, Hudson, N.Y. The authors are greatly indebted to
the cooperation of the cottage mother, Miss Dorothy Higgins.
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who may have wished to see him. The time they would
receive from him, then, would be zero minutes, in all
seven Instances. At another time, however, he might
want to recelve some of these friends. |In this in-
stance, he may give, of the three hours, an hour and
a half to D, thirty minutes to G, twenty minutes to
F, flfteen minutes each to B and £, ten minutes to A,
and zero minutes to E.

The advantages of the time-index, compared
with the choice method, are several. The subject is
stilt choosing spontaneously the persons to whom he
Is attracted, as before, but instead of giving them a
first, second and third choice, etc., he gives to
each as much time as he wants to, out of the time at
his disposal. MNow it happens that time, as a frame
of reference, is one of the most accurate standards
in our culture. Our day-«indeed our whele life--is
broken up into and can be expressed in so~and-s¢ many
hours, minutes and seconds. For most peopie In our
civilization, time 4s an index of the value they at-
tribute to an object or performance, or to the person
with whom they spend the time. Tlme appears to have
a more inclusive character than any other standard we
know of. For instance, it is more inclusive than
money; in a capitalistic society, some people have
more money, some have less; In a communistic society,
money may not exist, but time units are equally the
property of all in any type of society: 1|t is a
treasure for everyone, in equal measure. The poorest
and the richest, the weakest and the most powerful
persons~-~-they all are, Iin reference to the time~index,
equally resourceful and equally limited.

Let us see, now, how the time Index functions
in a tabulatlon of the case cited above. The amount
of time passing back and forth between the subject and
his friends is shown in the table on the following
page. The time-acale suggests Implicitly a first,
second, third, etc., choice for each of the elght,
and we can nhow also calculate precisely the weight of
each preference tevel, We find, for Instance, that
the subjects like D nine times as much as A, six
times as much as B and C, four and a half times more
than F, and three times more than 6. E, for whom he
has no time at all, may be a person to whom he Is In-
different or whom he dislikes. Thls indicates that
the time method cannot be used by itself, but needs
supplementary devices if we wish to record and weigh
repulsions. MNevertheless, even in Its simplest form,
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it puts all the persons who are related to a subject
into one continuum, and Indicates accurately what im-
portance each person has for him,

RECEIVERS

Sub- To-
ject X A B ¢ D E F G tals

Sub-
ject X x 10 15 16 90 O 20 30 180
A 20 x 10 25 60 35 30 0 180
8 30 1] X 0 5 0 10 85 180
¢ 20 10 30 x 70 0 20 30 i80
Choosers: D 100 20 ] ¢ x 0 30 2 180
E 60 10 30 20 68 x 0 ) 180
F 10 20 30 60 O x 20 go
G 60 25 30 5 YW ¢ 10 X 180

|
|

Totals: 330 85 145 105 425 36 130 856  IM40

Another aspect of the time-scale is that we
have, for every individual, a universal frame of ref-
erence, i.e.,, the time he has available each day--
twenty-four hours. Against this basic frame of refer-
ence can be compared any amount of time he would like
to give spontanecusiy to persons, things or tasks,
and the amount of time he is actually able to give to
them. |In comparison to this, the choice method, un-
supplemented by a time-index, has the peculiarity
that the volume of choice which a person can distrib-
ute is wuncertain and practically unlimited.

A combination of the time~scale wlth the
cholce method is desirable in many cases. After the
time-scale of a person has been secured, he may stilt
be asked to express as many cholces as he wishes,
disregarding the fact that he may now have no time
for these persons, although he may have, in the fu-
ture. These cholces would give us a clue to the
understanding of the "collision of choices”™ In a per-
son and the strugale withln him between the time-
index, which restrains him to so-and-so many hours a
day and therefore limits him to so-and-so many cholces
and persons, and his imagination, which carries him
away from the realities and for the satisfaction of
which he would have to have far more time than Is
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given to any one person.2

The time-scale illuminates many other aspects
of a person's status. On one hand It informs us as
to the people who wish to spend time with him-~but
whom he does not wish to see--and on the other it in-
dicates the people who ignore his wish to spend time
with them, |f a person persistently omits giving
time to apother person who has, with equal persist-
ence, been demanding it from him over the course of
numerous tests, the disproportion between the time
demanded and the time withheld may suggest something
of a negative quality--a rejection. As such a con-
clusion cannot be reached off~hand, It must be checked
agafnst a procedure which informs directly of the num-
ber and welght of the rejections, as, for Instance,
personal interviews., |If a person does not wiash to
spend any of his time with anyone at all, regardless
of the number of others who would }ike to spent their
time wlth him, then he is an isclate, but by his own
cholce, and may be found actually surrounded by many
people from whom he tries to withdraw. |[|f a person
does not receive time from anyone, neither from those
whom he chooses nor from others, then he is a true in-
voluntary isclate,

THE TIME SCALE AS APPLIED TO A DISCUSSION CLUB

Twenty-one subjects in Cottage 8 formed a
discussion ¢lub In which, at two-week intervals, one
of the members gave a lecture on a popular topic.
Each lecture lasted half an hour, and after it ten
minutes were allowed for discussion. The lecturer,
at each particular meeting, was instructed to dis~
tribute thése ten minutes among the members of the
club whom she wanted to have discuss her presenta-
tlon. She was free to give the whole ten minutes to
one person or to break the time up into as many divi-
sions as she thought advisable. She was therefore
adequately motivated to choose as discussants the
people who would give her good support and not

2, The time-index may also be found valuable in other near-
sociometric tests such as "social distance” tests and the
various attitude scales introduced by L. L. Thurstone and
others.
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disparge her ltecture. As a different member lectured
at each meeting, in the course of time each girl in
the cottage had an opportunity to show among whom she
would distribute her ten discussion-minutes.

0f the twenty-one subjects, G, for instance,
gives F five minutes, J three minutes and | two min-
utes of her allotted ten. The five minutes to F has
obviovsly the rank of a first choice and the first
choice is now precisely expressed, for [f we call one
minute the unit of intensity, then first choice has,
In this case, five Intensities, second choice has
three intensities and third cholce has two. The gap
between first and second cholce is two intens|ties
and that between second and third cholce is also ene
intensity. There are other cases in this test in
which the distribution is 7-2-1; then the gap between
first and second choices Is five Intensities and that
between second and third is one intensity; still oth-
er cases where the distribution is 5-4-] and the gap
between first and second choices is one intensity and
that between second and thlrd, three intensities. In
a few cases the full ten minutes was given to only
one person.

0f these three club-members, F gave four min=-
utes to G, J gave twe and | zero minutes. A socio-
gram expressed in time-units would therefore bring
palr-relations into a precise expression. We might
see two persons choosing 2ach other as first cholces,
yet giving each other an unequal amount of time or,
in another case, two persons might give each other an
equal amount of time and for one person this might
expreas her flrst cholce (because she has given every-
body else less time) while, for her correspondent,
this amount of time might express a second choice
{because she had given someone else still more time).
One can manipulate stil) further along such lines and
appreciate that the time technique, 1f applied fto a
situvation where the time value 1s fully experienced
by the subjects, It can provide a complete quantita-
tive analysis of the sociometrfic structure.

THE TIME-SCALE AS APPLIED TO A DINING-ROOM

The same technique, but slightly modified to
fit the clircumstances, has been applied on a larger
scale to a different life-situation, The same twenty-
one subjects, living in Cottage 8, were given each
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day for eight weeks a soclometric test designed to
detarmine their table-partners for the next day. Be-
cause the size of the tables necessitated each girl's
having three others as table-companions, the girls
were told to choose, as usual, first, second and
third. MNow, Instead of telling the girls directly
anything about time, the average duration of each
meal was determined. Since an average of twenty min-
vtes was allotted to each meal, the amount of time
which two or more girls could spend together during
the three meals in any one day was one hour, and so
we based our cafculations on one hour, as a time-unit.
Thus we gained a basis for quantifying by time-units
their changing relationships from day to day, for we
could assume that the selection of a table-partner
was now equal to the wish to spend one hour in a meal-
situation with that girl. In this way we could gain
the methodological advantage of expressing an attrac-
tion In unlts of one hour.

8y this means a pair-~relationship, also, can
be expressed In a far more diversified and precise
manner. For Instance, an individual, A, gives one
person, with whom she is "mutval," one hour during
the first week of the test; this person reciprocates
with seven hours, during the same period. Another
person, to whom A gives one hour, reciprocates with
only one hour. A third person to whom she gives one
hour reciprocates with three hours. The status of
every individuval-~that is, her soclial ranking-~can
thus be expressed, from day to day, from week to week
and for the full eight-week period of the test, in
time-units, or hours. We were able to rank the twen-
ty-one tested individuals from the lowest number of
hours recelved to the highest, and to calculate the
total number of hours recelved by any one individual
for the whole period or any fraction of it. We couid
also determine the rate of change In hours received
from day to day and from week to week.

There is another aspect from which the time
method can significantiy be compared with the {imited
choice method of testing. Time, as a measure, will
be the more valid, the more conscious the persons
tested are of the value of their time., Relationships
between adults may readily be measured by a time-~
index, but the more immature the individuals to be
tested, the less sensitive will they be to the value
of their time. For young children, for instance, the
choice technique may, In general, stil]l prove the
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best, for it is necessary that a socliometric test be
so constructed that it reaches its subjects on their
most responsive level, because If the proceduere ex=-
ceeds the comprehension of the subject, it will fall
short of bringing the subject into emotional reja-
tionship with the test procedure.

Stitl another important point Is the situa-
tton to which a sociometric test is applled~~in other
words, the problem of the criterion. If it is a
school-situation, the significance of time and of
spending time with others is awakened comparatively
early. Even school=-children can appréciate the glv-
Ing of time quite as well as the giving of choices.
In such situwations, therefore, the combined time=~
chojce method would be used to advantage. In sijitua-
tions which involve great intimacy, however, such as
marriage-~-even [f the tested subjects are fully sen-
sitive to time values, they are here face to face
with sitvations where any timitation of time would be
meaningless. Hence this sort of situation, with
adults as well as children, will return more objec~
tive results with the simple cholce method. However,
in mest situations Involving a greater psycheological
distance, such as school-room and work situations,
dining-table ptacements, etc., the time technique
will be found preferable, The status of the individ-
ual, when accurately expressed in relation to such
criteria, will be found to reflect, also, the sub-~
ject's position in his more intimate groupings, if
cautiously interpreted.

Before the sociometric test is given, a cer-
tain amount of consideration may be necessary. A so-
ciometric investigator should, first of all, pay the
greatest attention to the tools he ts about to use.
Thoughtful adjustment of the method to the situation
and of the criterlion to the subjects, carefully-word-
ed Instructions for those to be tested, a full visual-
ization of the effects the test may have upon them--
these are atil stilt more important, in the present
stage of sociometric work, than mathematical! formula~
tions, however deslrable the Jatter may be [n the end,
The finer outcome depends upon finer testing-instru-
ments.

0n the foltowlng page is a tabelatien by the
algebraic matrix method¥ of the total hours given and

3. H. H. Jennings first applied the algebraic matrix to sociom-
etry in her analysis of Hudson material in 1834; she
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received by each of the twenty-one girls in Cottage 8
at the Hew York State Training School for Girls, Hud-
son, N.Y., during the eight weeks beglinning Hovember
12, 1937. For each of the fifty-six days, the girls
chose three table-partners for one hour (the average
duration of three meals) and therefore each girl had
at her disposal {68 hours, but no more than 56 hours
‘could go to any one girl. These totals were compiled
frem the dally sociograms.

As can be seen, the girls are shown by let-
ters, A to U. |In the cases of P and U, the former
was absent for nine days and the latter for four, mak~
ing the total hours at thelr disposal 4] and 156,
respectively.

The column on the left shows the subjects as
choosers, and the distribution of their time can be
read transversely to the right from each tetter. The
horizontal tine of letters shows them as receivers,
and the various amounts received can be read verti-
cally downward from each letter, with the total at
the bottom.

The subjects are arranged in the order of
thelr ranking In total hours received, A receiving
391 and U recelving 6. The column of "extras" at the
right represents hours given to girls who left the
cottage so early in the test that they were not in-
cluded In the tabulation and their distribution of
kours not shown.

This arrangement makes it possible to see at
a giance the relationship~-expressed in hours--of any
two girls for the period ef the test,

THE YALUE OF TIME-SCALES

For the analysis of the findings of thls test,
sociograms (not included here) and the algebralic ma-
trix have been used, The latter has been found to he
an essential supplement to the socicgram in quantita-
tive study, but it cannot replace the soclogram when
more compiex structures such as chains, triangles,
networks and other Antricate Inter-personal formatlons
are to be explored. The sociogram can portray all

(Footnote continued) included tabulations by this method in
her study on "Leadership,” Sociometry, VYol. i, [937, pp. 124~
£25, and suggested its use in this article. 3See also Pro-
fessor Stuart C. Dodd's article in this lssue.

4, See lrwin T, Sanders, "Sociometric Work with a Bulgarian
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the sociometric findings of a population of any size.
The technique is to establish first the primary so-
ciograms of the small groups in a community and then
to build secondary sociograms in which each socio-
metrized group figures as a unit and the sociometric
relations between the groups are portrayed. This
process is then repeated again and again until the
group of the required size has been reached (3,4%).

The analysis of our time-tabulation shows
that one Individval, A, is wanted for a total of 391
hours during the elght-week period. To satlsfy the
desires of all who chose har would take eighteen
weeks and five days, under the existing system of
seating four girls at a table--or, [f the tables were
larger, she would have to eat every meal for the eight
weeks of the test with seven other girls, instead of
the regulatfon three. Another individual, U, Is
wanted for only 6 hours during the eight-week period.
If only those who chose her were %to sit at table with
her, she would have to eat alone for 50 cut of the
52 days she was present during the test, or, in other
words, have to eat 150 out of )56 meals alona, Be-
tween these two extremes fall the time-scales of all
others tested.

Using the time-tabuiation as a starting-point,
calculations were possible which led to many differ-
ent observations. For Instance, we saw that the num-
ber of persons who, on one day or another, were not
given any time by anyone was ten out of the twenty-
one, or 47.6 per cent of the group.

Another result of ‘analysis was the calcula-
tion of the amount of time each person shares {as a
mutual cholce) with each other persen during the
eight-week period. For instance, subject A shows the
desire to spend 29 hours with sebject E, who recipro-
cates with a desire to spend 49 with A; only the
smalter of the two amounts can be common to both, or
shared. Consequently it is the amount of hours that
A gave to E--29--that is actually shared {the balance
of £'s amount given (20) remains unreciprocated by A,
{or wasted). With C, A wants to spend |5 hours, but
€ has glven her only 7, so it is the latter amount
that is shared, and A's balance of 8 that is wasted,

(Footnote continued) Woodcetting Group," Soclometry, A Jour-
nal of Inter-Personal Relations, Vol. I, Ro. 4, pp. 58-68.
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this time: Subject A succeeds to such a degree in
having her time shared that 132 hours out of the 168
at her disposal are given to persons who reciprocate
with an equal amount if time~-"mutual" time. The to-
tal amount of mutual time whlich A has with persons of
the group is a measure of the intensity of the tele
factor operating between them and A, The balance--
31 hours~-of her available 168 hours is a measure of
the time given by A which was unreciprocated (by six
peopie). The largest amount of mutual (shared) time
expressed in this test was 5} hours expressed by G
and J to each other. (It must be remembered that the
maximum number of hours one person could give to an-
other in this test was 56.)

The ratio of attraction, expressed in time
unlits, is the number of hours received by a member of
a group {X) divided by the maximum number of hours it
is possible to receive (M). The general formela
would be, then: ratio of attraction = X/M. In this
case, the maximum number of hours it is possible to
receive (M) is 3489, and, In the case of A, the num-
ber of hours recejved (X) is 39l. A's ratioc of at-
traction would then be .112. For U, the ratio would
be .00i7. This formula is one of the ways In which
one can express the sociometriec status of a person
within his group and in reference to any speciflc
eriterion,

Each relationship here is expressed In time-
units. |t is possible that a subject may have some
sort of relationship which I3 not thus expressed to
the other people in the group to whom he gave no time.
Some may be definitely rejected and there may be oth-
ers who are acceptable to him, but the relationship
was not strong enough to warrant the distribution of
any time.

it is at this point that the time-technique
must be combined with some form of cholice-technique,.
After having distributed all of the avaitable time,
the subject might be told to select any number of
other persons in the group--on one choice level~-who
could be used as alternate table-partners in the
event that those chosen could not, for one reasgn or
another, perform in that capacity (acceptance).® Then

5. See Time Formula for sociometric status on pp. 78 and 79 U
of this arf¥icle. 1t is obvious that these additional
choices {acceptances) can also be weighed in accordance with
the time-scaie.
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the subject could be asked which of the others she
definitely rejects., When these have been selected,
there may remain another category consisting of those
who have not received any time from the subject, nor
been rejected, nor selected as alternates on the cne
level.

It can be assumed that the presence~-~or ab-
sence~~-of the persons in this fourth category means
nothing to the subject-~it has no social value. Thus
she would have four categories: those chosen on a
tima basis, those chosen as alternates, all on ane
level {accepted), those towards whom she has no feel-
Ing (indifference) and those whom she rejects,

Amounts of time Chosen or Indif- Degrees of
given out accepted ference rejection

Max imum Iero Maximum

Attraction Time Repulsion

This is a schematic construction, showing a possible
pattern of one person's attractlions and repulsions
withln his group.

It was possible to examine in detail the
range of persons to whom a subject distributed the
time at her disposal, and the persistence, day after
day, of the cholces thus expressed. 1t has been
found to be a general tendency that the higher the
sociometric status of a subject, the smaller will be
the number of persons with whom she wants to be asso-
ctated, and, conversely, the lower the sociometric
status Is, the larger is the range of persons she
wants to reach during the course of the test. 1t is
as |f a person of a lower sociometric status were
feeling her way Into some permanent relationship, and
meeting with no response, she scatters her cholces
with Yittle sense of discrimination, and the person
of a higher status exhibits, whether through wisdonm
or a natural affinity, a fine sense of discrimination
in choosing relatively few others on the high socio-
metric status-level.

An interesting phenomenon Is the time a per-
son is willing to spend choosing a certain person
again and again, only giving up her efforts when con-
stantly repeated choices bring no answer In the proc-
¢33 of re-assignment. At other times, such tenacious-
ness is rewarded by a mutual choice whlch may persist
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for soms time. An illustration of an instance of
this sort was found in the relationship between sub-
jacts H and B, A study of their positions in the
daily sociograms showed how N, with an inferier so-
clometric status, contrived to bring herself to the
notice of subjects with a higher status., Throughout
the entire period of the test she kept trying to es-
tablish a relationship with the subjects who ranked
first, second {B), fourth and eighth in the group,
while her own ranking was fourteenth, She succeeded,
after being unsuccessfuyl with three of them, in
achieving a two-week pairing with the second in rank-
ing--B.

It is often observed that a person entering a
group needs a long period of time until he Is able to
attract any other member of the group and manage to
establish a permanent association (marriage, a 1ife-
long friendship, etc.) with that member. B8y follow-
Ing up the sociograms, we can see the chain of per-
sons who made possible the llnking-up of these two
persons. Those in between, who formed the chain, ap-
pear insignificant to our pair, but, as carriers of a
tele process, they have an important sociometric func-
tion. To discover what affinities exist between the
intermediate persons (and their complex of réles) and
A, on the one hand, and B, on the other, Iis a problem
which deserves a thorouwgh investigation. |Is there any
meaningful retationship discoverable between person
and person, from the point where A enters the chain,
to the person nearest to B? Is perhaps the tele fac-
tor, operating as a potentlal, shaping the attraction-
pattern between A and B?

The most elusive probliem up to date has been
the measurement of rejection. Whereas we had an ap-
proach to It in the various cholice~levels when we
were dealing with attractions, there seemed to be no
way In which to estimate, quantitatively, the social
value of rejectlons. Since it Is evident that rejec-
tions play an enormous part in determining the statuys
of an indivldual in the community in which he lives,
the following technlgue is suggested as a tentative
polnt of geparture in quantitative evaluation of re-
Jjeactions.,

6. Ernst Fantl, Assistant Physiclan at Beacon Hill, is making a
study of quantitative tele structures in which money, instead
of. time, is used as a measuring-rod,



78 SOC | OMETRY

All the subjects In a group are considered
as participants in a business sltvation In which they
ask for appointments, expressed in time units, with
other members of the group. After the fest, it is
observed that A asks for appointments with B, ¢ and D
for one hour, half an hour and ten minutes, respec-
tively. They do not, however, ask for appointments
with A; their time is allotted elsewhere. Interviewed,
they all three express rejection of A. in an attempt
to estimate the welght of their feelings of rejection
toward A, we recognize their rejections as genuline,
but inquire further inte the intensity of thelr sev-
eral rejections with the Idea of attaining some quan-
titative expression of them. They are asked, since
alt the avaltable business time on the day of the
test is distributed, whether they would be wililng to
give A an appointment of some length, however, small,
on the next day or in the near feture, Although all
three reassert thelr rejection of A, we are able, on
this basis, to get a further reaction., B8 grants A a
five-minute appointment for the following day, even
though he realizes that an hour's time had been re-
quested., We therefore record five minutes on the
positive-tele side of A's scale and fifty-five min-
utes on the negative-tele side. ¢ accepts a future
appointment with A for fifteen minutes and rejects
him for the same amount of time, and we record a fur-
ther fifteen minutes on both the positive-tele and
the negative-tele sides of A's scale. D, however,
will not consider giviang A any time, even In the fu~
ture, and we consequently record the ten minutes on
the negative-tele side, (n this way we get approxi-
mation--expressed in time wnjts--of the intensity of
these three rejections. This represents a start in
the diraection of the [deal of expressing rejection In
the same unit of measurement_as attracton,

Our orliginal formulal for the ratio of attrac-
tion (scclometric gtatus) for an individual or a

y In whlch vt equals the num-

group, was T
(A" - H) x X

ber of actual cholces received by the individual or
group from the popuiation of the whole community, N

7. See Soclometry, Yol, |, Mos, 3 and 4, Statistics of Social
Configurations, pp. 367-369, also Who Shall! Survive? pPp.
i0i-103.
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equals the size of the population of the community, N
equals the size of the population of the group and X
equals the number of choices per individval, or, |f Y
is the number of choices received in a group by |ts
own members and Y' aquals the total number of cholces
from inside and outside the group, the formula is

l—
-y . Let us say that (N* - K) x X equals P,
(N = H) x X
the maximum number of ‘choices possible which a group
(or an individual) can recelve from the total popula-
tion of the community. Then, if we cali the time
unit of one hour, one minute, ete., t, the formula is

J' -~
modified thus: {r* « t) (¥ x t).

P x t
Amounts of Accepted Amounts of Rejected
Time Received Time Received
Maximum Zero Maximum
Attraction Time Rejection

The above diagram Illustrates, schematically,
a time~-scale which takes the measurement of rejec-
tions Into account. If we consider t as the time
unit of attractlions, -t can be considered the time
unlt of rejections, and the formula can be modified
ks - - - -
thus: [(Y* x t) = (Y x t) + (Y* x -t) - (¥ x t)]'
(P x t}
so0 as to include the rejections as well as the attrac-
tions received by a given person or group., The total
amount received of accepted time and the total amount
received of rejected time, is divided by the maximum
amount of time the person or group can receive in the
jﬁ_i_Ii 8
" .

It Is from sociometric studied like this,
made on a time basis, that we may be able to anticl-
pate and predict with some degree of precision not
only the status which a person may gain in a group,
but also the relationship of his position to the po=-
sitions of many other persons between whom tele is
bound to operate if they are thrown together in the

given community or more simply

8. The guantum of time resulting could also be divided by the
maximum amount of time by which a person or a group could be
rejected in that community, or (P x -t),
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same communlty. At this point, the direction of so-
ciometric research and psychodramatic research must
enter into close collaboration In order to gain at

the same moment Insight Into the [nter-personal strue-
ture as well as the r8le structure of the group.

BIBLIOGRAPHY

Moreanu, ¢. L., "Psychological Organization of
Groups In the Community,"™ Annual Report of the
American Association on Mental Deflciency, Bos-

ton, 1933,
"Soclometry In Relation to Other

Social Sciences,” Sociometry, A Journal of
Inter-Personal Relations, Vol. {, Hos. | and 2,
pp. 206-219.

Who Shall Survive?, Nervous and

Mental Diseases Publishing Company, Washington,
p.C., 1934,

Jennings, H. H., "Structure of Leadership--Develop-
ment and Sphere of Influence,” Sociometry, A
Journal of Inter-Personal Relations, Vol. I,
Nos. T and 2, pp., 90-143,

Moreno, J. L. and Jennings, H. H., "Statistics of
Social Confliguration,® Soclometry, A Journal of
Inter-Personal Relations, Yol. I, Mos., 3 and 4,
pp. 3I4Z-374%,

Criswell, dJoan Henning, A Sociometric Study of
Race Cleavage in the Classroom, Archives of Psy-
chology, Ho. 235, 19830.

Moreno, J. L., "Organization of the Social Atom,"
Soclometric Review, Hew York State Training
School for Girls, Hudson, New York, 1936.

Lundberg, George A. and Steele, Mary, "Social At-

traction-Patterns ip a Village,® Sociometry,
A Journal of Inter-Personal Relations, Yol. I,

Nos. 3 and %, pp. 375-420.

Zeleny, Leslie Day, "Sociometry of Morale," Ameri-
can Sociological Review, December, 1939.




Time as a Quantitative Index of Inter-Personal Relations

J. L. Moreno; H. H. Jennings; Joseph Sargent
Sociometry, Vol. 3, No. 1 (Jan., 1940), 62-80.

Stable URL:
httpi//links. jstor.orgfsici?sici=0038-0431%28 194001%293%3 A 1%3C62%3ATAAQIO%3E2.0.CO%3B2-D

Sociometry is currently published by American Sociological Association.

Your use of the JSTOR archive indicates your acceptance of JSTOR’s Terms and Conditions of Use, available at
htip:/fwww.jstor.orgfabout/terms.html. JSTOR’s Terms and Conditions of Use provides, in part, thatl unless you
have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and
you may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
hup:/fwww jstor.org/journals/asa.himl.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or
printed page of such transmission.

JSTOR is an independent not-for-profit organization dedicated to creating and preserving a digital archive of
scholarly journais. For more information regarding JSTOR, please contact support@jstor.org.

hitp:ffwww jstor.org/
Mon Jan 23 00:14:19 2006



