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PREFACE

It is often true that initial studies in a
little investigated field develop from a broad concépt
into a more limited area of inquiry. Many begin wifh'the
recognition of the need for further knowledge; they strive
to focus attention on the problem, and io point the way to

further research.

This thesis follows a similar pattern. Although
gome specific conclusions may be made from the experiments
conducted, its chief value ia as the initial study in a""
sories -~ as a beginning,rather than a ¢§nclusion. Dévelgping
from an interest in facial recognition in general, it became
in the experimental situation 2 compariéon of the stimulus

@nlues of unfamiliar faces and voices.

grateful acknowledgement is made of the

cooperation §f the members of the psychology classes who



served as subjects for the pilot study and experiments, and
also to the employees of State-~Planters Bank and Trust Conmpany

who recorded their voices for use in the first experiment.

Much appreciation is expressed to Dr. Merton
E. Carver, head of the Department of Psychology, to Mr.
Austin E, Origg, und'to Dr. Stanley Skiff, not only for
their asgsistance and cooperation in the preparation of
the thasis, but also for their inspiration and encouragement

during the undergraduate and graduate studies.

May, 1951 WED, Jr,
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I
INTRODUCTION AND BACKGROUND

- When Ebbinghaus published the results of
his experimental investigations of memory in 1885, h;s
introductory chapter pointed out the "bare knowledge of
the existence of memory and its effects."l Historically,
in studies of memory our information came in large mea~
sure from the observation of the extreme and especially
striking cases. The difficulties of scientific studies
and the indefinite unspécialized knowledge of the nature

of memory was almost prohibitive in undertaking new in-

vestigations,

S8ince the time of Ebbinghaus, however,

many hundreds of studies have been conducted in almost

Lﬂermann‘Ebbinghans, Memor Contribution to Experimental
Psychology (1885), trans. H. A, Rueger ¥ C. Bussenius (New

Yorks Columbia University Press, 1913), p. 3.




every facet of the phenomenon of memory. Most of the more
ecareful psychological work, especially that which has an
experimental basis, has been concerned with special pro-
blems in the general field; for example, with the normal
course of learning:and forgetting, with the influence of
special conditions such as positién in a series, 1nten§ity
of stimulation and the like, with classifications of the
typical kinds of association and,vith’a_study of tassocia=

tion'strengths'.z

It 1s this sort of problem with which this
thesis is concerned ~~- a special problem in the generai
field. The writerts ihferest lies in an area where little‘
investigation has occurred, but in which there is pr§miae
of practical application, While many studies have been
conducted using several variables of auditory and visual
memory, relatively few have been directly concerned with

the memory for voices and faces,

Individual differences in peoplet?s ability
to recognize voices and faces is quite popularly accepted.
The possession of this ability in some degree is so con-

stantly used and assumed that it is often perceived onii

zFredérick c.'Bartlett, emembering: A Study in Ex erimental
and Social Psychology ( Cambridge University Press, 1932)

P« 186,




vhen there is a marked lack of it. A sense of personal
identity of people for one another is one of the funde
amental bases of social orientation, It is genmnerally
accepted that though names and incidents fade and fea-
 tures change, a sense of having seen a face before rew
mains, It ig very difficult to analyse the cues ugsed in
this type of recognition since, subjectively at least,

a general impression is used. For this reason and be~
cause of the difficulty of measuring individual factors
concerned it is hard to be scientific in studies of the
ability. Nevertheless, it is this writer?!s purpose to'f’
: andlyae the memory for voices and for faces in an‘ex~
perimental situation, and to see what, if any inter#';ly
relationships are involved. A more detailed statement
of the problem will follow, but first a glance at other
stndiegvin this general area will serve‘io ﬁaka this pro-

blem more meaningful,

Again referring to Ebbinghaus, we find his
statement that in contrast to the bare knowledge we have -
of the nature and effecté of memory there is an Wabundant
knowledge concerning the éqndifions uﬁdn which depend ﬁhé

vitality of that inner survival as well as the fidelity

and promptness of the reproduction;"a Havpointa out huch.

#Ebbinghans, ops, cit., p,» 4.



things as the tremendous individual differences «~= not

only from person to person but within the aame}individual
when different phases of existence are compared; the great
influence of differences ofvcontent of the thing fo be re-
-meﬁbered; the intensity of attention and interest which was
attached to the situation the first time it was present; the
. frequency of repetition etc. All these have been subjects

of inquiry.

In a survey of studies in the specific area

" of visual and vocal memory, Carlson and Carr as well as
Kraweic review numerous experiments comparing memory effi~
ciénéy of the different senaésvmﬁatviaion, audition, kinaesw
" thesis, and so on, One of the more prolific areas has been
the comparison of the effectiveness of visual and auditory
modes of bresentaiion on learning and memory. In 1894,

| Bingﬁam”and Mnnatorberg'condncted their classic studies from
which they conclude& that visual preseutétion vas aupérior

. : , : 6 . :
. to auditory for learning nonsense syllables. Whitehead, 4n

43.;8; Carlson & H. A. cafr, #yisual and Vocal Reéognition

Memory®, Journal of Experimental Psychology, XXIXI (1938), |

523-530.,

T. 8.‘Kfaweic, ﬂcombériaon of Learning and Retention of
Materials Presented Visuzlly and Auditorially,® Jjournal
General Psychology, XXXIV (1946), 179-195, '

§

GH.fHunsterberg & J.;Bingham, "Hembiy," Psxéhological
Roview (1894)I, 34-38, as quoted in Kraweic, op.cit.



similar studies, also reported visual presentation superior

to auditory for learning but found auditory superior for
ratention.7 On the other hand, Henmon, also vérking with
nonsense syllables, found auditory presentation best in

‘his original atudies,8 but 0tBrien in repeating them found

no reliable differenca.g Cantril and Allport favor visual
presentation for retention of more difficult verbal material
as measured by racallglg Mcnongali also found recognition

and recall scores slightly favoring the visual presentation.ll
There seems to be not general agreement as to which modality
is best for learning, recognition, or recall of verbal materials.
Koch enumerated some of the possible causes of contradictory
findings to be

- (%) the different measures of learning efficienc&'
used, (2) the stage in the learning process at

7L.6.Hhitehead, A Study of Visual and Aural Hemory,®

Psychological Review, IIX (1896), 2584269, aa quoted in
Kraweic, op.cit.,

svia.G.Kenmon, "Modes of Presentation,”™ Psychological Review,
XIX (1912), 79-96, as quoted in Braweic, op. cit,

gF.J.Oinrien, #Qualitative Investigation of the Effect of Méde
of Presentation on the Pomocess of Learning,® American Journal
of Psychology, XXXIX (1921), 249-283, as quoted in Kraweic,op.cit.

10H.Cantril & G.W.Allport, The Psychology of Radio,{New York:

Harpex’,- 1935)' P 165,

llk‘ McDougall, "Recognition & Recall,® Journal of Philosophy,
Psycholopy & Scientific Method, I, {1969} 235055 a5 guoted
.in Kraweic¢, op.cit,



which measurement is made, (3) the nature of the
recording response and (45 the degree of familiare
ity with the experimental methods used, It is also
possible that vision is relatively asuperios for

some individuals and vocality for others and that .
the two cancel each other for the group as a whole.

While Koch has pointed out these possibilities
as explanations for the contradictory findings, Carver suge
gests that some experiﬁenters have failed to recognize many
variables which affect the situation. In the light of this
he conducted more comprehensive studies of the roles of four
fariable conditions. In summary his conclusions were that

(1) The effectiveness of auditory presentation
tenda to vary inversely with the d£ifficulty of
of the material presented. (2) The effectiveness
of auditory pregentation is limited to meaningww
ful material, and tends to be superior for sub-
jeet matter that is8 concrete and serial in nature.
(3)If other conditions are kept constant, the
mental functions of recognition, verbatim recall,
and suggestibility seem more effectively aroused
in listening; whereas coritical attitudes and
discriminative comprehension are favored by read-
ing. The human relationship involved in the aunde
itory situation is of value for certain types of
communication where the personal factor customare
L ily plays a role. (4) The higher the cultural
level of the listener the greater is his ability
to profit from auditory presentation,

Leaving the more general field of auditory

and visual memory and coming to the specific area of this

124,L.Koch, ®"Some Factors Affecting the Relative Efficiency
of Bertain Modes of Presenting Material for Memorizing,®

American Journal of Psychology, XL (1980), p. 376.
13:antril & Allport, op.cit., p. 159,



problem, a survey of the literature emphasized the paucity
of experiments involving these abilities. Only three were
found which were rather closely connected or which followed
_eimilar procedures. These are described in detail in order

to ¢larify procedures and to indicate some conclusions already

reached concerning memory for voices and memory for faces.

McGehee 14 reports a study on the reliability
of the identification of a human voice conducted in connecw
tion with the case of the State vs. Hamptmann in 1937, A
| reader behind a screen read a 56 word passage to a group of
auditors. After varying time intervals the original reader\
and four others :ead the same selection and the auditors
were asked to identify the original reader. This study was
later continued except that recorded voices were ueed rather
than live ones,l5 Five men's voices (chosen for similarity
of regional speech habits and abgsence of peculiar dialect
or noticeable speech defects) read: thé Same 56 word passage.
After varying time intervals again the auditors were asked

‘to identify the original voice. The resulta of the two

)

F. McGehee, "Reliability of Identification of the Human
Voice®, Journal of Ceneral Psychology, XVII (1937), 249--271,

1SF. McGehee, "An Experimental Study of Voice Recognition,?
Journal of General Psychology, XXXI (1944), 53-65.

14



studies are shown in Tahle IX.

TABLE X3 RELIABILITY OF IDERTIFICATION OF HUMAN VOICE

Interval % Correct Identifications
4Actua1 Voice Recorded Voice
2 days B3% 85%
2 weeks 68% 48%
1 month 57% 474

2 months 46% 45%

An extension of the second study was an effort to discover
why one voice is remembered better than another and whether
inagery is used in remembering voices. The conclusions from
this section might be summarized as followss (1) that there
was no general agreement as to the most unigue or most
agreeable, (2) that there was perfect agreement on the low~
est pitch but divided on the highest pitchy (3) that there
was agreement on the slowest voeice but division on the |
fastesty (4) that the most agreeable voice at first was not
generally rated most pleasant after five repetitionss (5)
that although imagery was definitely used it was inaccurate
in almost every case..sthat is, there was general agreement
as to age, weight, height, personality, and vocation of the

stimulus voice, but the judgements were incorrect.



Another study significant in the area of
visual memory i1s one reported by Bartlett.lg This expeximent
wag quite similar to the present problgm in material used
but it wmployed a very different procedure. Five picture post
sards, each showing tha head of a naval or miiitary officer
or man, were presented to the subjects singly for 10 seconds
vith instructions to note as many characteristics as possible
for a later description and questioning about them. After
the presentation and the passing of a 30 minute iuterval
(of conversation or other work), the subjects were requested

to describe the cards in the order presented and to answer

questions concerning some of the details. The recall period

vas repeated after a week, and two weeks. Of tﬁe twenty
snbjects; sevent gave an incorrect sequence at the first
recall session, but only one made further errors. Most of
these errors were made by the subjects who used visual iﬁagery‘
alone without employing association of the names agsigned to
the various pictures., It is interesting to note that 60%

6£ the reports of direction of rogar& ﬂnée in error‘at‘tha
first recall session. Affeetive aﬁtitu&es #ppaaied to color

the descriptions considerably and to produce rather stereow

16partlett, op. Cit., PP, 47=59.



typed and conventional reproductions. The experiment

was conducted during World War I when there was widespread

interest in the armed forees and when fixed conceptions of
Htypett in the service were rather generally held., A great
deal of transference of detall from earlier to later cards
was noted in the majority of the cases. Bartlett concluded
from this study that in this type of rexmll for faces,

accurate recall is the exception and not the runle.

The third experiment which bears strong
similarity to the latter section of this problem is a
study conducted by Howells at the University of Colorado
in 1938 of the ability to recognige facas.17 He used six
photographs of each of 42 people comprised of 28 women
and 14 men, with an age range of 20 to 58, Three different
poses of each person were mounted on cards which were pre-
sented individually to the subjects. The other three views
were presented individually to the subjects. The other
three views were presented on one chart divided into 42

rectangles of the same size as the original cards. After

sesing each card for ten seconds, the subjects were required

17T.IJ.'Howells, n4 Study of Ability to Recognige Faces,®

Journal of Abnormal Psychology, XXXIIT (1938), 124-7,

10



to select the same individual from the groups on the chart,
This method of presentation necessitated the use of general
'impreséioha t6 récognisé tha'iﬁdividual rathef thah»sﬁecific
common elements as ocues. Howells found a reliability of

.88 for 134 sujects using this procedure. Although the
differences were not significant, some indication was found
that women were superior to men, and that fraternity students
performed better than non<fraternity students. Saleapersons?
éébrée'wéta signif&d#ntly aupariot to sfudenta. Thevééorea |
correlated .27 with intelligence, .33 with grades, .24 with
Allport A-S scales, and .14 with the perception of geometric
forms, It was also noted that masking the lower half of the
face lowered the scores more than masking‘tha‘kpper'half.“
This confirms Dunlap's statement: that "eyes are not the
most distinguishing feature of personality cbntrary to
popular notion."18® The subjects were asked to list the

cues which they used for recognition., Those who used the
overall impression were generally superior to those who

could remember and name more isolated details.,

The methods used in fheva:udies cited indicate

thaﬁ a ﬁida“variaty of procedures is possible in the invewti-

L’x, Duhlap, ﬂnole of Eye-Muscles and Mouth-Muscles in the
Bxpression of Emotion," Senetic Psgohological Monographs,

IX (1927) 197-233, as quoted in Howells, op,cit,

11
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gation of the phenomena of memory for voices and faces. There
~ is no one measure of learning. |
There are many ways of measuring retention wes
by active recall, recognition, reconstruction
and relearning~«~~ and no one measure gives a
purer or truer picture of memory than the others...
Each of the scores is valid in respect to the
patticu{ar;type of performance for which it
stands .19 | ‘

This statement of Postman suggests that the
experimenter has several possible procedures available, with
recognition and recall being the two most outstanding ones
historically. Upon a closer examination of the nature of
recognition, recall, and their relationships, it becomes
apparent,; however, that the nature of the problem to ba}i
investigated and the stimuli used will dictate the pro-

cedure to be empoyed in most cases.

Edgell in her discussion of theories of
nemory defines memory as %cognition of something known
béfo:e."aq Preceiving, recognizing, recalling are all
psyéholégical functions.which.bqlcng to the sames general
geries., One recogni#aa that not everything perceived is

neéeééétii&'iééoéniéed‘ot regalled, From this

19160 Postman, MAn Experimental Comparison of Active Recall
¥ Recognition,® American Journal of Psychology, LXX (1948)s11,

26Edgell, Theoriga of Memory.(Oxford: Clarendon Press, 1924),p.145,
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we night reasonably suspect that the ~
of recognition and recall are given, at least
partislly , in ehglmode or cenditions of the
prior percepction, :
Recognition of things occurs in all degrees
of conplexity fron bare familiarity with a totalicy to a
conceptual anglysis of likencss and differences. Bergson
congiders recogniion to be where perception and pure memory
are interlaced. Recognition moans know&ngkuhat in perceived
and does not necsssarily involve the represantation of past
] axporienaa.az
it is genuréliy accepted fact that r«maﬁhaving
or recall is a more conplex precaaa'than recopgnising. For.
instance; in an ﬁxpariﬁaneal seriss only a small portion that
¢an be recogunised can genorally be reocalled, Words and memory
images play more prominent parts in recall than they do in |
recognising whoro the immediate stinuli is connected with
the sensory pattérn.za Matorial recalled ugually has ¢to be
set in relation with oﬁher‘matarial, and must be dated, placed,

and given some kind of personal markeww~sons aséoazazxvo value.

3znart1att, Op. Bit.s p» 188,

, d Mopory (1911) as guoted in Edgell,gp.eit.
wThe essential difference between recognising and remembering
lies, however, not in an incroase of compleoxity ef the latter,

but in & genuine difference in the way in which the necessary
petting or schemo comes into play.™ Bartlott, gp,git., p. 195,

233@rgsau, Hepliattor
24



The very nature of this problem ~ i.e.,
‘memory for voices and memory for faces. ~ nocessitates the
use of recognition as the method of measuring this spéqial
phase of memory ability. With voices, such a tremendous
language difficulty would arise with ani use of recall as
to make such use 1mprac§ical. Where memory for facea'iﬁ
involved, the writerts interest is in the stimuiﬁs ialue
as measured by recognition, not racall, which would involve

assoclative processes.

S cngnizant of this background, it is now
possible to state the problem of this thesis:
1. to investigate the impression value for unfamiliar
_ voicess , ,
2. to in#estigate}the_impress;on value for unfamiliar
”_"faces.ptegented_a)vindividually and b) in a groups
3. toldet@rmine wvhether or not there is any ad#sn#dgb
" for volces or faces as stimuli from'ﬁhe viewpdi#t
" of impression value; and ‘J. | o
‘4. to determine the amount of measurable retention ifter
one presentation of the two &bilitieskimmediat§ly and

after a time lapse.

14
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IX
PROCEDURE

Before a concrete set of experiments to test
. these abilities conld‘beldiviaed,}gertain major questions
of the kinds of stimuli and proccdure to employ héd to be
resolvgd._Tﬁe pr1anry_faetors for consideration were 1)
whether recordings of voices could be used, 2) whetkg:

, pho:ograpysAcould be used and, if so, what éind, and 3)
how best to present the stimuli in order to gét the maxe
imum amount of useful data. It was desirable to conduct

the experiments so that they would, in so far as pﬁsaible,
closely resemble real life conditions rather than an

artificial laboratory situation.

A major question affecting the reccgnition
of unfamiliar voices was whether the.recor&ed voice was
equivalent to tkg aétual voice. In a reviev of thu_l;te;ature,
Mcsehea¥525 study of voice recognition, conducted at the

University of Xllinois, provided an answer to this problenm.

ns,suprg, Ps T»



The results of this experiment were compared with an earlier
identical study using the actual human voice rathér than
the recorded voice, and very little difference was found.
The author states |

Results of the present investigation indicate

that recorded voices may be used in making a

psychological study of voice recognition since

the difference in recognition of actual and

- recorded voices amounts to only 7.3%.less ace

curacy over a periocd of two mcnehus§6

This agrees with a study by Cantril and
Allport in which they found only 7% less acouracy after

21 Use of the

two months when the recorded voice was used,
recorded voice also has the very important advantage of
being identical every time it ia heard whereas the aétu#1 
‘vaice varies with each repetition in spite of all efforts

to keep 1t at a constant speed, pitch, and intonation.

B ) _ Beeauae of these facts it seemed practical
and advisable to use a wire recorder in presenting the

voices for this experiment.

Many of the same factors which influenced the

choice of the recorded voice over the actual suggested that

zsxeﬂehee, _gites P 554

270antril & Allport, oRegite, PP+ 109-181,passin.

16
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~ photographs of faces be used instead of live subjects. Since
the problem was recognition of faces any use of live subjects
would introduce so many variables as to render accurate cone
trols beyond the realm of probability. Such cues as ﬁannnriams,
expréssion, movemsnt, etc., would nnnecessarily complicate

the experimental situation.

- The photographs sslected wers from annﬁala
of three large colleges. By usingvpictures of seniors of
1944 or earlier, all of whom were non~réaidenﬁs of Richmond,
the chances of prior familiarity of the stimuli to the Subjeeté
wvere shbstantially eliminated. All the pictures were l% x 2
inchés.and were presented to the subjects by projection on
a screen so that they appeared slightly larger than lifadsina,
Only pictures with clear focus were chosen so that’brnjaction

would not cause distortion,

_  With these major questions resolved, attentien
waakgiven to other details in preparipg the experiméutal

material;‘

The stimulus voices used were employees of a
local bank who were white adults between the ages: of 18 and
30, They were selected with attention to several factors:

'therélwére:nc‘exceedingly deviant accents althgugh thers was
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a range fromslightly northern diction to the mild»Southern
drawls no noticeable speech defects were used; they spoke

¢learly and distinctlyg and they réprééented the #éme type
of people found at the university whers the experiments

were conducted.

The selection of passages to be read posed
several problems. It: was desirable both from the poini’o!
view of wording and length to have a maximum of‘eﬁes»iﬂ a
minumum of time. Thus a passage was chosen in which the words
were familiar and the thought a complete nne._It,élaptoffered
some chance for expression in réading. Because of the extreme
diffieulty of equating passages, it was cﬂnsidéred m@ndatory
to use one for all the simulus voices and one for all the
tést voices. In order to reduce fatigue from repetition of
the same passage, a humourous incident was chosen. Thé final
selections wvere short fillers, 20 to 25 seconds reading time,
from Coronet magaginel

Stimulus voices

A young lady stepped into a drugstore and asked how
to take castor oil without tasting it. The druggist
said he'd look up some suggestions, but meanwhile,
would the young lady relish a refreshing lemonade?
She would. When the beverage was entirely consumed
he asked laughingly, ®Well, did you taste it?®

#Good heavens 317 gasped the girl. "Was the castor
oil in that lemonade? I wanted it for my mother.n v

LIBRARY 0‘:‘6
GraversaitY OF RICHM
| VIRGINIA



Test voices

Mother and daughter were very busy with the wedding
plans when the bridggroom«to~be called. He watched
the preparations rather impatiently until his future
wife noticed his leok of annoyanoce.

"Darling, we have such a lot to do,™ she scothed,
wand if we want to make our wedding a big success we
mustn?t forget even the most insignificant detail.®

‘ #0h, dontt worry about that,“ murpured the young
‘man, #XI¥1l]l be there all right." . -

Very brief instructions were given to all
the readerss ' ‘

Read tbis passage through several times to familiarise
. yourgelf with it and then read it in your normal tone
into the mike as if you had found it amusing and were
~reading it to a friend. 7 S L
In selecting thé'phatdgraphs for the experiment
involving recognition of faces presented’individually,'fé&tors
were considered similar to those which influenced the voice
stimuli selections. Of the individual photographs, no persons
who had particularly striking features or aueStaﬁding feature
details were selected. The overall size of the pictures was
equal as was the head sige. The head and shoulders yaa'éhewn
of each individual. Since ie'was‘desirable to eliminate all
stimuli other than the faces, cues from position, clothing,
lighting, coloring, and direction of regard were kept to a
minimum, The manner of dress was held constant in order to
reduce cues from this factorj all women wore white blouses
of the same design with no: jewelryg the men were attired

in conservative suits, white,ghirts, and plain ties, The

19



photographs were in clear focus with little shadowing and
were black and white. The directions of regard were divided

almost evely between 3/4 left and 3/41righta

These factors also affacted the selecotion of
the group pictures. In addition all groups were composed of
from 9 to 11 men or women {five all women and five all men
groups). No person appeared in more than one picture, All

- individuals were in clear focus.

Himengraﬁhed forms were dﬁyiﬁgd for the re-
cérding of responses. These forms were simply constructed
g0 that the response'conld be indicated by placing»a check
or an X mark in the space provided. Samples of these report
forms appear in Appendix A. A coredit of 1 was allowed for
each critical stimulus cetractly recognisdd. making the total

number of correct reapbnses the score for the mxperiment,

The selection of materials completed, a
pilot study was run using 130 summer school psychology
- students as subjects, Three experiments «-~ I, a test of
recognition of unfamiliar voicesy IXI, a test of recognition
of unfamiliar faces presented singly, and 111; a test of
recognition of unf&miliar faces pressnted in group plctures~e~

vere conducted with an immediate response group and a delayed

20
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response group after a 45 hour time lapse. Upon analysis of
the results and some preliminary statistical treatment,
several nhanges in the praeednre of the experiuenta were -

deemed necessary.

There were no apparent ueaknesaea iu Ex»
periment I, 80 the same procedure wvas retained for the main
study. Several of the individual stimulus plctures in Ex~
periment II were easily identified by every subject. Subjects
raportéd“a distinctive feature or feature detail as the cue
tc.identification. These pictures were eliminated and others
 substituted which mora-closely'resembled the majority of the

tost pictures.

The frequency distribution curve for Exper£~
ment II evidenced some negative skewness. In order to obtain
more normal distribution the time of expoanra of the stimulus
was cut from 20 seconds to 5 seconds; this was effective and

a wider range of scores was obtained in subsequent trials.

| ‘ Exceséive'difficuléy of Experiment IZX was
indicated by the pilot sfudy;'rhe'group poses were analysed
for qléarneSS and slightly ioﬁg}g time limits were allowad.
Thé;mean of thé initiai Expeéimép§ III subjects vas 1.3 and

the highast»score'waa 4 out of a possible 10. Aftér aome,éf

)
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the group pictures were changed and the time of exposure
increased, the mean of an equivalent group of subjects was

found to be 4.16.

| When these changeS'hgd been made in
matprial and proceduré, the experiments were conducted., First
the subjects were given initial instructions the ten stimulus
voices or pictures were praaénte&: then instructions for re-
cording responses were given, followed by the test of recog-~

nitionn

The subjects used in the main study were
students of six general psychology sec¢tions of Richmond and
VWesthampton colleges., With few exceptions they were college
sophomores, the average age being 19, There were 171 men and
96 women. Of the total of 267 students participating in the
experiments, 136 were in the immediate group while the delayed -
section numbered 131. Since, however, not all of the subjects
were present on all the days the experiments were cohducted,

the total usable sample included 214 subjects.

There was no indic&t&on of practice effeéta

- being present in the pilot study. As a dafety meaaure; how~

- sver, to balance any which might have appeared, the experiments
wore given in the sever#l combinationst one section of the

immediate group and one of the delayed took experiment I, II,



and IIXI§} one section of each had XI, XXI, and X, and one

of each had III, I, and II,

No further conircls thaﬁ those_prav1ons1y
indieated were included. There ate perﬁapk mhny other factors
which affect how these abilities operate, but it is the
writerts opinion after consideration of many similar studies
that these variables should become the subjsct Sk individual
studiaa.ze

Recognition of Unfamiliar Voices

A wire recorder was used to present ten
voices «< five men and five women. These stimulus voices

wvere recorded alternating a man and a wvoman. In random order

the ten stimulus voices were then mixed with ten additional

zeﬂﬁe who considers the complicated processes of the higher

mental life...will in general be inclined to deny the possie
bility of keeping constant the conditions for psychological
experimentation...Factors which are to the highest degree

. determinative and to the same extent changeable, such as
mental vigor, interest in the subject, concentration of atw
tention, changes in the course of thought -- all these are
either not at all under our control or are sSo only to an
unsatisfactory extent., However, care must be taken not to

aseribe too much weight to these views, correct in themselves,

wvhen dealing with fields other than those of the processes
by the observation of which these views were obtained.n

| Ebbinghaus, op. cit., p. 1ll.
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volces (five men and five women) for the recognition section

of the axpariment.

The foliewing instructions were given
to all the subjects at the beginning of the experimenty

You are going to hear a series of ten voices., They
will all say the same thing, Don?t bother about the
content, just listen to the voice 30 you will be
able to recognize it later, Herc 19 a sample of
what you will hear:

' The immediate response group received the ﬁreliminary‘ihun
‘structions, heard the voices, were given instructions in
marking their responses and then heard the test recording.
The delayed response group received the second instructions
and the test of reeognition after a 48 ‘hour lapae of time.
" These second instructions werei | S
Now you will hear the same ten voices mixed in with
ten othersg they will all read the same thing. You
are to try to recognize the ten voices you have heard
previously. On the sheet of paper you were given you
are to place a check beside #1 if you have heard it
before., If you are certain, put the check in the col~
umn under the word Mcertain®. If you are guesding
- place the check in the column under the word Yguess.®
If you have pot heard the voice before, put an X mark.
For examplei ...(sample voice)...You heard this voice
as the sample before so put a check in the column
_marked "certain® beside the word "sample." .
At the beginning of the experimental record,
) mimeog:aphed;raport fﬁrﬁs wﬁié furﬁishﬁd thévéﬁbjeéféiﬁhd
the insﬁ:uctiona.plgyéd;_fhe;é ﬁeiéyféliowed,byég sémple
voice in order to eliminate the possibility of laughter obs-

curing the first voice. The teést recording was then played

24
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and the subjects completed the record form. At this point,
they were also asked to indicate what cues they found most

valuable in recognizing the voices they bhad heard previously.
Recognition of Single Individuals

The second éxperiment vas conducted very
similarly to the voice study. Ten pictures of individuals,
alternating a man and a woman; were'pre#anted as stimuli to
the subjects for an interval of 5 seconds per picture. This
was followed by the presentation of a series of 20 faces
arranged in random order and composed of the ten critical
piétures and 10 additional ones. The subjects were asked

to select the 10 previously seen.

Again the two groups of subjects ~ immediate
and delayed response - were used. The instructions for both
groups were identical with the latter group receiving the

test of recognition after a 48 hour time lapse. The instructions

wered

You are going to see a series of 10 pictures, There
will be five men and five women., You will see them
for about five seconds each. Look at each one care=-
fully so that you will be able to recognize the per-
son later, Here is a sample picture. You will now see
the ten test photographs, Look at them all carefully.
(Pre'sentation of pictures)
Now you will see these same ten mixed in with ten other
photographs which you haven?t seen before. You are to
try to recognige the ten peojys you saw previously. On
the sheet of paper you were given you are to place a



check by #1 if you have see¢n it before. If you are
certain, place a check beside #1 in the column under
the word Rgertain®., If you aren?t sure, but think you
have seen it before, place the check in the column
under the word "guess®™, If you have not seen the pice-
ture before place an X mark on the sheet. Here is a
sample picture...You saw this picture as the sample
before, sc put a check beside the word "sample® in
the column under the word Mcertain.® Now you will see
the 20 test photographs, You have seen ten of them
before. Put a chegok by the numbers of the ones you have

zeen.,

After ¢ompleting the‘record blanks, the sube
jects were asked to indicate what cues they had used in re-

- gognition of the critieal stimulus pictures.

Recognition of Individuals in a Group

Experiment III involved the use of ten stimue

lnapictures, five men and five women, presented singly as
stimuli and followed by the test of recognition using ten
group pictures « five of all men and five of allwomen. The
stimulus pictures were exposed for 20 seconds each. The task
was to select from each of the group poses individuals who
had been presented singly as stimuli. On the completion of
presentation of the individual faces, the test of recognition
was conducted. The following instructions were used:

You are going to see a series of ten pictures, five

men and five women. You are to look at each one very

¢arefully so that you will be able to recognisze the

peéople later, After all 10 pictures are presented you

will be asked to pick out the people youn have seén

before. ‘
(Presentation of stimulus faces)
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Now you will be shown ten group plotures. The ten
people you saw previously will be in these groups.
There nmay be none in some groups and one or two in
others, s¢ look at them very carefully, Each person
in the groups is numbered, If you have seen one of the
people of group #1, write the number which is on that
person, in the space beside #1 on the mimeographed
sheet you were given. If you are certain you have geen
the person put the number in the column under the word
fcertain.” If you have not seen any of the people in
the group, put an X mark. Here is a sample picture of
a group - none of whom have you seen before, It is
only to illustrate how to record your answer. If you
were certain that you had seen the person numbered 4,
for example, you would write the number ¥4% in the
column under the word "certdin.® If you thought you
had seen that person, but werm't sure, you would write
the number 74% in the column under the word Wguess.®
If you wers certain that you had not seen any of the
peoplé before, youn would put an X mark. After all

ten pigtures are shown yon should have ten numbers

on your sheet of paper. Please DO NOT put more or less
than ten numbers. ‘ ' |

The time lapse of 48 hours was again used
for the delayed response group, and all subjects were

requested to indicate cues to recognition,



1
PRESENTATION OF DATA

Following the celleetion of the data through
the series of axperiments aonducted, both 10g1cal and
statiStieal analysis was made of the rasulta. niatribution
tahles were ealcnlated and frequency cnrves drawn‘ Data
for the immediate and delayed tacognition groups was treated

separately for each experiment.

critical ratioa were applied to deternine
if the diffarencea of the means of the 1mmediate and delayad
groups. were significant. In order to ancertain tho ccnsistm
ency of the relationships between the experiments, again

the method of critical difference ratio was appiie&.-

4 Theffrequéﬁey distribution tables for each
 experimental group will be found 1n Appendix B. ?1gure I 'l

represents the distribution curves of che data on recognition

i

28



of unfamiliar voices. In the immediate recognition group of
125 subjects, the mean score was 5.816. The range of scores
was from 3 through 10 and the standard deviation was 1.2421
giving the curve a slightly leptokurtic appearance. This

same condition was true for the delayed group where the range
eof scores was from 3 through 9 and the standard deviation

vas 1.240, For the 100 subjects of the delayed response group
the mean score wvas 5.96,

FIGURE I: FREQUENCY DISTRIBUTION
EXPERIMENT I wwe RECOGNITION OF VOICES
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Figure II represents the frequency dise
tridbution curves of the data from Experiment II, recoge
nition of unfamiliar faces presented singly in series.

The 130 subjects in the immediate response group had a
mean score of 8.561. There was a restricted range of scores
at the upper end of the scale (frem 6 through 10), giving
the curve an almost negatively skewed appearance. The
standard deviation was 1.013.

FIGURE IXs FREQUENCY DISTRIDUTION
EXPERIMENT II «~e RECOOGNITION OF FACES (single)
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The delayed response group had a more normal appearing
curve with a mean score of 7.264., The standard deviatien
of the distridution was 1.273 and the 103 ub}po“ had
secores ranging fom 3 through 10. From the pilot study it
vas expected that the scores weuld pile up nearer the upper
linits for the immediate group. Therefore the exposure
time of the stimulus was cut to yield a more normal dise
tributionj the addition of perhaps two more faces would
have improved the distribution further.

FIOURE IXII: FREQUENCY DISTRIDUTION CURVE
EXPERIMENT IIXI wee RECOCNITION OF FACES (group)
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Figure IXIX represents the distribution of tho
data on raccgnieiou of unfamiliar faces prescented in & group.
The 130 subjecta of the inmediate responae group had a mean
acore of 4,149, The range of agores was the uidént for any of
the experiments, varying from 1 through 83 there was a stande
ard deviation of 1.503. This curve approximates a normal
- distribution better than any of the other experimental groups.
For tho 684 delayed raapante subjects, the mean score was 3;654,
with scores varying from O through 3 and a standard deviation
of 1.313.

In order to determine if the differences in
the means of the dalaya& and immediate response groups wers
true differances, oritical ratios were eompucedgg by dividing
the obtained difference by the standard error of the diff.
erence using the following formula,

These critical differanca ratios for oach cnmurimenc appoar
in Table I1X.

PABLE XX3 CRITICAL RATIOS OF IMMEOTYATE & DELAYED RESPONSES
Notet Exp. I = ?aieaa: Exp. 11 ».Faeea; EXPe LILL = ?aana(gruup}f

Exparimeaﬁ ' Hean Hean Difference ¢r1tica1
S T TR T S NN Y S
44 ~ B.56) 7.264 1,297 2797

Iz 4.149 2,684 1.518  .758

2%p0r sample ealounlation, see Appendix C.



Chance factors for the three experinments
vore enpirically deternined to de 5, 5, and 1, respestively.
It is evident from comparing the mean scors with the chance
seors that very little learning took place in Experiment I,
volcese It 18 interosting to note that the mean dolayed vee
cégnition score was superior very slightly to the mean immede
iate score. The critical ratio (.008), huwmver,‘inaiﬁazea
that this was pure chance and 45 not & reilable differonce.

Even though many theories could be advanced
for the amall amount of learning, the most practical would
appear to be that the passages were so short as to afford
few cues, This, coupled with the faet that the subjecta?
ability to discriminate botweon the elight variations in
pitch, tone, rate of reading, expression, oto., would seem
to account for the small amount of learning which oceurred.
It 48 also prcbablﬁ thét auditory cues of this type are
pore difficult to assimilate and structure than vicual oues.
It would be interesting to éast the auditory diaarih&natlon
threshold of the subjects with the highest and lowest scores
and deternine the correlations of auditory discriminacion
abilities and the ability for recognition of woices.

In Exporiment II, resognition of faces pre=--
aoented individually, & larger difference in the means sod
chance score indicate that more iaaruing took place, It.
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should be noted that whon the same time was allowed as in

- Experdiment I (see pilot study) the mean score for immediate
recognition vas over 9. Thua it wonld seenm thac, for the
average sudjsct, the task of recognising unfamiliar faces
in considerably essler. Although this is not a significant
difference, it does indicate a trond (79 chances in 100).

| Comparing the mean and chance scores in
Bxperinent XIX, recognition for faces presented in groupa,
one infers that a greater amount of learning took place
than in either of the othor experinents. There are several
possible reagons, There wan a longer exposure of the stimnlus
piatura than in Experiment XXy this allowed & more careful
study of the atimulus and absorption of the cues. It i3 pore
baps & safe supposition that visual oues are more sasily
poerceived than an&&tovy ones, since it has been shown that
852 of all inmpressions ars received visually. In Experiment
‘3311, the differences in the immediate and delayed responses
 are not significant although the trend { 77 chancds in 100)

§8 toward a true difference.

To summariee these obporvations, it may be
said that the stimulus value of unfamiliar faces seen once,
for the same atimulus period is grester than the stimulus
value of unfamiliar voices. In the pilot study experiments
wih unfaniliar faces presented singly, the mean score of
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~ the immediate response group was above 9 whereas tﬁe mean
score of the voice experiment was §5.816, When the presentaw
tion time for the visual stimulus was cut from 20 to 5
seconds the mean score was still 2.745 above that for ree
cognition of unfamiliar voices. The conclusion can'ba made
therefore that the stimulus value of a human face seen once
is greater than that of a human voice heard once when such

impressions are measured by recognition.

Analysis of the indicated cues to identifi-
cation employed by the subjects was very interesting, Most
of the ahbjects suggested generalities as the cues and the
majoiity seemed to use a senso of general familiarity a8 the
basis for recognition. It is of interest to note that in
Howells? study of recognition of faeesao subjects who used
thg feeling of general familiarity were genmerally superior
to those who selected specific ones., An analysis of the cues
used and the score made by the subjects indicates more cone

firmation than denial of this idea.

The specific cues most f{requently mentioned
for the voice experiment were accent, expression, rate,
piteh, and smoothness of reading. Most of these were mentioned
in connection with a particular stimulus voice and could not

be emplcyed~conaiatent1y for every voice. 0f course, the

30&221"&‘ P 11.



initial selection of the stimuli was carefully slanted at
eliminating widely deviant voiceasa so that the nature of
the stimull influenced the primary role of a sense of

general famillarity in the recognition process.

With the two experiments involving recogni-
tion of faces, again the sense of general familiarity (e.g.
geemed famliar®, "thought I'd seen it before") was the most
fregquently mentioned cue., Many subjects, however, also men
tioned distinctive features which applied to one or another
of the pictures but not necessarily to all, Among the speci-
fic cues indicated wvere eyes, hair, mouth, facial structure

and other feature details.

This preliminary logical inspection of cues
involved in the memory ability for voices and faces suggests
that a further investigation of this problem would dbe en-
lightening, for it is the writert®s inference that the cues for
visual reéognition are better organized than those for
auditory recognition. Facial stimuli can be structured more
easily than vocal ones since thé cues are presented simultane
eously and in structured form rather than singly and unstruc-
tured. This would allow easier visualisation and organigation

of the visual stimuli,

Certainly it is recognised that many people
make a consclous effort to remember faces whereas recognition
of voices is not a social or professional demand, except for

selected groups of people (e,gz. telephone operators), The gube
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Jects appeared to experience less difficulty in their analyses

of cues for faces than those for voices.

Another sidelight of the problem which
merits some attention is the relationship of the responses

indicated as "certain® and those marked as Yguess®”.

The papers generally fell into these threes
patternsi 1) these which had a nearly equal division of
"certain® and "guess®; 2) those which were nearly all "certain®mg
and 3) those which were nearly all "guess”, There was no re-
lation between the degree of certainty and efficiency of paru;r
formance. It is the writer's belief thatthis might be a
variable not of the ability of recognition of faces or of
voices, but rather of the personality of the individual ~e=
whether he is secure and confident in his Judgement,
ﬁowellsSI ralated the recognitian of faces to scores on the
Allport Ascendancy-Submission Sc¢ales and obtainnd a correlation.
of ,24, The writer believes that a correlation of the pattern
of certain«guess reSponsea would be more positively related
to the A~S scores thda would the actual ability of recognition
itself. |

Having noted the operation of the separate

phenomena in the experimental situations, an analysis of ény

31
supra, ps» 1l.



Immediate

sDelayed

exiating interrelationships logically follows.

It will be recalled that the mean scores for
recogntition of unfamiliar faces presented singly were-%uperior
to the means for recognition'of unfamiliar Yoices which in turn
ﬁere'supérior to the means for recognition of unfamiliar faces

presentbd in graupsa‘

~ In order to find whether the differences in
the mean scores between the experiments are reliable diff«
erences, critical ratios were calculated33 and appear in

Table III.

TABLE IXII$ CRITICAL RATIOS OF INTERRELATIONSHIPS OF EXPERIMENTS
(Note: Experiment I, Voicesy Experiment II, Facea (single);
' Experiment 11X, Faces (group)

- 38

Experiment = Means . Differénce ﬂritica1<
Numbers | of Means , Ratios
I&II My 5.816 2,748 1.862

L., . Mg 8.861 | N |
I&III . My 5.816 - 1.647_- . 831
T M3 4249 | I
IT & IXT . . M, 8,861 4.932 S 2,178
I®II My 5.960 . 1,304 4720
o M, 7.264

I e IIX M, 5.960 . 3.306 1,890
Iy IIX M, 7.264 . 4,610 2.556

32F0r sample calculation, see Appendix C.



It will be noted that although none of
the differences are completely reliable, all but voices
and faves in groups (immediate) and voices and faces singly
(delayed) have better than 96 chances in 100 of being true
differences, It is significant that the highest reliabilities
wvere obtained in comparing the experiments on identification

of faces.,

It was the original intention of the writer

to compute coefficiénts of correlation in order to determine

the nature of relationships existing between the experiments.,

Upon analysis of the data, however, it was felt that critical

ratios were more revealing.

Since no learning pccurred in the experiment
involving voice recognition,the Qeana remained close to chance
whereas in the experiments concerning facial recognition
the means were significantly above chance. Therefore no
correlation could be expected. ;n Srder to vérify this
hypothesis the coaffieiants of eorrelaeién weiéeompnt§d33
and vere found te bct voices and single faces, .003; voices
and faces in group pose, .049; and single faces and faees

1n group pose, .040‘

33?6: sample calculation, see Appendix C.

39



IV |
. SUMMARY AND CONCLUSIONS

Whenever a new area of investigation is
selected it is genarally true that the results of‘firé%"
experiments take the form of verified observations and
limited conclusions rather than ahyfsweeping“genéraliéed
conclusions covering an entire field. This was true in
the areas covered by this problem, Several commonly
assumed ideas are verified in the data gdﬁhééed and .
certain popularly held ideas nre in some measure contra=

dicted.

The writer feels that, although some new

light was shed on the problem, the chief value of these

experiments has been to'foens‘attentidn‘en a problem
which has been little investigated but has possibilities
in practical applications and to suggest further areas of

inqﬁiry and experimentation.
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Histdriéally, many studies of memory; its
nutnre, and its effects have been conducted. A large nea«

sure¢ of them have déalt with meméiy etfieiéncy of the

various senses. In the field'ralated to the theme of this f

fiobleﬁ, much of the work has beéh‘comparison of meﬁory
,efficiency for visual and auditory preaentation of verhal
material, .gﬂ, nonsense syllables, etc, Relativcly few of
the studies have inveatigated the problem of recognition
of unfaniliar voices and faces‘through the use of a single

presentation procedure and minimal learning.

This field has very definite poaaibilities
of application in testiug for aptitu dea in meeting and
having auccesaful public relationships; Parhapa the most
similar application has been the nse of memory for names
and faces in such tests as Hunt's Social Intelligence o
Test and tha studies of validations of this iu various

pnblic contact johs.'

This thesis was concerned, bowever, not so .

much with the idea of recall and associative processes nor
with the relative effectiveness of visual and auditory pre=

gentation as such but ratheé with the relative impression

value of faces and voices under experimental conditions

that approach in some measure the everyday life situation.
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Such studies as these might be used in the

construction and validation of teats for such positions as

telephone operator, receptionist, vholesals and retail sales

‘personnel, and public relations representatives.

It s obvious that more extensive study is
vﬁecessaé# Bafore specific application ﬁ#y be made, but the
results of this thesis have suggested certain variables
 which would be of value in further investigation for the
nature of the phenomena and the conditions under‘ihieﬁ

- they operate.

Further refinements and extensions of the
ﬁresent gtudy would be of value, Some extensions in which
‘the authorts interest has been aroused are 1) conducting
a similar étudy using groups differing in age, educational
iefél,‘occupatien, intelligence, social intelligence, and

extroversion-introversion ratioj 2) wsing motion pictures

as well as still pictures in order to approach more closely

42

‘14felike situationsi and 3) measuring the amount of superiority

of stimulus value of faces over voices.

‘ Studies of this sort would be valuabla rrom

both a theoretiaal and a practical point of view. On the basis

of thia study some conclusions of practical value may be made.



The more important of these is that the stimulus value of
a human face seen once is greater than that of a human
voice heard once when such impressions are measured by
recognition, This could be partially due to the fact

that in interpersonal relationahipa the facial expréuaion
is studied constantly in cfdar to pick up ocues to the
individual?s feelingsy another contributing factor would
be that visual stimuli are more eanily structured and
organized. Whatever the ¢ause, the findings support the

- conclusion that the face has a higher stimulus value. This
finds practical application in the idea that effort toward
éecognitﬁon may more efficiently be concentrated on learn=
ing a personts appearance rather than his vdice,‘sinéa 1
the experiment shows that the visual task 1s easier and
because everyday situationa allow for greater practice
of the wvisual task. It may also be noted that visual

stimuli may not be,

. In summary, that data from these studies’

support the followlng conclusionsi

1. The stimulus value cf\thalhuman face keen onge

is greater than that of a human voice heard
once when such impressions are measured by

recognition.
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2.

44

Very little relationship exists in this

experiment between recognition of voices

- and recognition of faces presented either

3.

4.

singly or in groups.

No relation was discernable between the
degreé of certainty of responsa and effies

ciency of performance.

The majority of the subjects used a feeling
of general familiarity as the cue to recog-

nition rather than specific cues.
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APPERDIX A

' SAMPLE OF REPORT FORMS AND PICTURES

I. Report Foom of Exﬁerimént I,'vOiceaa

Voice

Certain

Guess

Sample

NAME ____

AGE__,

CUES USED:

k: &; k: F;«a w = |ov ftn [ s b |

bt
-

oot
n

e
-3 O

E

-
O

ad
>3

“sgx\t"
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II. Report Form for Experiment II, Individual Faces

Picture

Ceprtain

Guess

Sanple

1

NAME

ACE ______ SEX

CUES USED)

Ol W =3 A a] ] W oW

ot
o

ot
s

oot
»

ot
a3

ot
&~

jot
(]

i
&

[
~3

o
w

[
L -

o3
Lo




IIX. Report Form for Experiment IXII, Faces, Oroup

1Y,

NAME

SEX

AGE

Pivture
Bample

1

O 00 |~ |

b
<

CUES USED:

Sample of Individual Stimulus Photograph - Experiment II

and Experiment IIX.

50
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Sample of Group Photograph -~ Experiment IXX

v.




APPENDIX B

FREQUENCY TABLES FOR CRAPHS OF FREQUENCY DISTRIBUTIONS.

TABLE X. FREQUENCY DISTRIBUTIONS FOR EXPERIMENT I - VOICES

-

Raw TMMEDIATE DELAYED
Scores Number % of Number ¢ of
of Cases -‘Sample of Cases Sample
10 1 8 % o 0
9 0 +0 2 2.0
8 8 6.4 9 9,0
7 22 17.6 20 20.0 -
6 48 38.4 as 35.0
5 32 25.6 22 22.0
4 11 8.8 10 10.0
3 3 2.4 2 240
2 0 .0 0 N
1 0 - L0 0 0
0 ) 0 QO : Q . ‘ oO
125 100,0 % 100 100,0 %
MEAN  5.816, Immediate = 5.960, Delayed
MEDIAN  6.000 6,000
MODE 6.000 6.000
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~TABLE II. FREQUENCY DISTRIBUTIONS FOR EXPERIMENT II - FACES (single)

 Raw IMMEDIATE . ~  DELAYED

Scores  Number 2 of Numbep . % of.
: of Cases Sample = of Cases - Sample
10 25 © 19,2 B ! .98
9 46 38,3 14 : 13.7
8 38 29.2 32 ' 1.7
ki 19 ' 14.6 34 33.3
6 2 1.5 10 9.8
B 0 0 8 ) 7 +8
4 0 -0 32 1.9
3 0 0 1 «D8
2. 0 0 0 0
1 0 0 o 0
130 99,98 102 100.02
MEDIAR 9 ’
MODE 9 | : 7

TABLE IIX, FREQUENCY DISTRIBUTIONS FOR EXPERIMENT IIX & FACES (group)

Raw - IMMEDIATE R ' DELAYED

.Scores  Number = % of = Kumber % of
of Cases  Sanmple ’ of Cases Sample
10 0 o 0 0
9 [+ I S + [+ I 0
8 1 +76 0 0
7 8 o 6.15 0 0
6 21 ' 16.15 0 0
5 18 13.84 8 9.5
4 35 26.90 15 17.8
3 30 S 28.07 22 2642
2 15 0 11.50 22 25,0
1 2 ' 11350 18 17.8
0 O 3. 3.5
. 130 , 99.87 ‘ 84 - 99,8
MEAN } % 1 © 2.654 '
MEDIAN 4 ' 3
MODE . 4 3
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APPENDIX ¢
FORMULAS and SAMPLE CALCULATIONS

X, Standard Deviation

A. Formulag vhere ¢4 = sum of squares of

— - scores
N

3
| (&4 sum of scores squared

N - pumber of cases
B, Sample Qalcoulationt

S
6 = [35.308 -33.420
¢ = .54z

¢ = \.z#2l

IXI. Critical Ratio

A, Formulat where VD = difference of means

CR. = T auc § &k - \\an * G,

B. Sample Calculationt
2.145
CRz
N (oD + (49)

R, = 2748
c.%. 1.u5¢

C.R.

"

1.9927
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III. Correlation

A. Formulas ) where N - number of cases
0 2xy -& D) 1™ i"Y = ;:::d::'tghe crosse-
N\ ey 6
£X = gum of scores of
sxperiment 1

2y = sum of scores of
experiment 2

2
24" : gum o2 squares of
scores of exp.l

3
i‘l = sum of squares of
scores of exp. 2

B. Sanmple cvalculationg

: \/ Dzlzaz1) - go2)(son) 1™

ﬁu (qns)r-t\ o) ] (1nalzoes) ~(s03)*]

I\:

=

\} (1oud™

O 4,u1) (33,150)

N = '\] .roozs

o= . o%q
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