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PREFACE

The research effort to be described may be viewed.as a continuation
of our study supported by AF EOAR grant 63-61. Both Israel Lieblich and
Shlomo Breznitz agreed to collaborate with the principle investigator in
a program of research that might be broadly called reactions to stress.
While thore was continusd coordination and cooperation during all of the
project, it appeared useful for Dr. Breznitz to focus most of his energies
on the development of the worrying scale and its accompanying stress
experiments. Mr. Lieblich's efforts were concentrated on She experiments
related to the detection of information through paychophysiclogical neans
which included his Ph.D. +thesis work. Michal Eahel, Baruch Frishberg,
and Gershon Ben Shachar served as research asssistants during the entire
period of the project. Others who participated in the project include:
Ben~Ari Mordechai, Bor;nﬁn Temar, Bergman Ze'ev, Carp Anath,

Dothan Tamar, Gopher Esther, Kalinkowitsky Dan, Kleeman Ronith, -
Kneler Margalith, May Elisheva, Tamir Nomi, Zuckerman Kirom.

The research prograa was markedly enriched through opportunities
provided by the sooperation of & mumber of individuals in relevant
institutions, Close contact with the Israsli Polics was maintained
through offiders Shur, Kaplan, Ben-Ishai and Opgtowsky. Not only dié this
pz:ovide us with means to obtain appropriate ssmpies of experimental subjectis,
but a continuous joint seminar on prodblems of Police polygreph operation
allowed us to develop better understanding of issues related to practical
field work in this area. It is our hope that we havs besn able to supply

soze return in raising issues more closely related to theory and experiment.
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I. INTRODUCTION

There has been a long and continuous interest in this laboratory in the
gensral area of reactions to stress. Several years ago our attention was
brought to questions raised about the usefulness of tho- G.S.i. channel in
detection work under actual field conditions (Inbau & Reid, 1953). This
appesred to be of special interest because of the excelient results
obtained through this channel in laboratory experiments. A review of the
limited relevant scientific literature (Woodwortk & Sohloabery. 1956}
suggested the possibility that short term G.S.R. reactivity might be
influenced by the longer term level of stress involved in the particular
settirg., In addition to being of practiocal importance to the field application
of polygraph detiection, this possibility would be of basic methodologiocal
importance to experimental psychology and psychophysiology where the GSR
channel has been of such extensiva use. An experiment way thus attempted
in which it was hoped to combine labotatery comtrol over relevant variables
with an epproximation of a real life stress situstion., A full desoription
of the experiment 'l,; reported in 1963 (Techniocal Report, AP EOAR grant 63-61).

The findings of that study suggested that the GSR detection rate under
the experimental stress was essentially similar to that found in non-stressful
laboratory conditions, and far superior to the other index of heart rate
change examined. An analysis of the relovant reactivity showed s sirong
relationship to basic .onductance, and lnryriltély the reactivity appeared
to be systematically related to the ethmic origin of the subjects. A
relatively high number of subjects who origineted in countries near or
forming the Mediterranean Sea basin showed little or no relevant GSR .

reactivity,
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Consideration of the above findings gave rise ic the studies to be

Preseuted in this report. The first study to be reported was an attempt
to explore the possibility that something other than the stress level withiu
the actual police procedure might account for the poor resulis reported by
the field operators in their use of GSR. Subjects for this experiment we.e
drawmn from the Rolice Porce in order to prcvide an appropriate sample from
which to check the findings related to ethnic background observed previously.
In aldition to finding the appearance of non-reactivity in certain of the
records, careful analysis turned up another pattern ol reaction that was
present during the"interference effect" of the blood pressure cuff. This
pattern of relatively high "noise™ in the GSR channel is more difficult to
describe and conceptualize, but would appear to be of theoretical interest.
It probably is of even greater practical significance in lie detection than
the straight "non-reactivity®. It may be useful to formulate the reduction
of detection efficiency as a resultant of a shift toward a lower signal to
noise ratio.

Chapter III is devoted to an analysis of the dats collected in this new
study on the "blood pressure interference” effect which follows up the
finding of the relationship between relevant GSR reactivity and ethnic origin.
The initial finding was confirmed, and further analysis suggested that
another (possibly related) variable ~ the number of years of schooling =
was of significant influence in both of these samples. It would appear
uselul to relate our findings to a number of recent reports dealing with
differences between white ard negro subjects on a number of GSR indices.

(Bernstein, 1965) (Johrson and Corah, 1963),(Jobnson and Landon, 19655 and
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(Sternbach, 1965). Up to now little insight has been forthcoming regarding
possible mechanisms. In the present research our lead related to the "Law
of Initial Values® did not receive support in the second experiment, Further
thought must be given to the present findings showing the influence of years
of education and ethnic background, but having an impact on relevant GSR
reactivity that does not relate systematically to performance on a standard
intelligence test.

Analysis of the results of the first experiment suggested tlmt we had
not been able to generate a level of stress equal to that encountersd by
the person involved in a real criminal interrogation situation. The
experiment described in chapter IV was arranged in cooperatica with the
Israeli Police so as to overcome this limitation. The results of the
experimental exsminations carried out in the Police lab using the usual
field polygraph equipment suggest that the GSR detection rate (at least
within the card test paradigim) is reasonably constant over the range of
stress relevant to lie detection procedure. Negative results were once
more obtained for the heart rate index, but surprisingly good results
appeared when using the blood pressure ourve indsx. Only a slight cuff
interference effect was noted in this experiment. Both of these issues
related to the simultaneous ulo-of the GSR and blood proasure channels
deserve more systematic attention,

During our efforts to evaluate the influence of the effect of general
stress level we atarted to consider the theoretical basis underlying the
attempts to obtain detection of infcrmation throusgh psychophysiological

channels. Tt soon became apparent that there was a relative paucity of
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specific theoretical formlation that might serve as s guide for sharply
defined research. One issue that seemed to be worthy of clarification was
the exact role of lying behavior per se. The experiment in chapter V was
an attempt to evaluate that behavior. The results leave little doubt that
further experimental work is necessary to delineate the place of the act of
lying in any theory of the detection of deception.

The results of the experiments reported in chapter VI should be regarae:
with caution since they are pilot siudies at best. Nevertheless they do
suggest that more attention should be directed to several aspects ¢f the
stimulus presentation.

Chapter V1I describes an attempt to move toward a theory of short tern
physiological reactivity which might ultimately serve as a theoretical basi-~
for detection. An experimental design was invoked to test whether variables
known to influence short term attention would in proper combination show up
in systomatic physiological resctivity. The resultis are certainly promising,
and will require further extension. They indicate that an experimental
attack on the bdasis of contrast underlying the signal to noise ratio
model of detecticn should consider variables related to attention and
concentration. Several of the findings would appear to be of interest to
aspects of developmental psychology. It is of particular interest that the
variables found to be of importance in "non-reactivity" of adults, (ethnic
origin and years of education) were fouad to be of significant influence in
+the little children.

Chapter VIII summarizes an attempt to develup a new questionnaire

technique in order to get st iong term individual differences which might
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be of importance for the better understanding of short term responsivity.
The MAS has had considerable success in doing just that in several areas cf
psychology. On the other hand certain clear weaknesses of the MAS seemed
to suggest that profitable investment of energy could be made in an improved
technique. The results of the firat effort in this direction are clearly
promising, although it is apparent that the task ig not an easy one. While
the new technique (WS) still must await a more thorough examination of its
validity, it seems as though it has overcome the problem of SD or social
desirability. In addition it has been possible to show that performance
on different parts of the test were significantly related to the behavior
(performance and physiological activation) of subjects in an experimental
stress situation. A couple of suggestive leads have even been uncovered
that relate directly to the detection of information type experiment.

It is expected that the resoaroﬁ efforts of the group will continue

along lines described above.
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IJ. THE INFLUENCE OF BLOOD PRESSURE CUFF APPLICATION
ON THE EFFICIENCY OF GSR DETECTION

Given the previous finding that considerable stress need not
interfere with GSR detection attention was drawn to other differences
between lavoratory procedure and the methods employed by the police
in actual criminal interrogation. The standard polygraph used by
police and semrity agencies contains three channels. These three
channels permit the simultaneous recording of : (1) blood pressure
changes, (2) changes in respiration rate and amplitude, and (3) changes
in the conductance of the skin. The procedure for measuring blood
pressure includes the use of e cuff placed around the upper arm of the
subject. This cuff is inflated to a pressure somewhat above the
diastolic bdlood pressure of the subject, and this‘ condition is maintained
during the interrogation. The usual pressure used is about 90 ma. Hg.
snd this pressure may be held as long as two and a half minutes
depending, of course, on the nubox; of questions to be used in a
partiocular portion of the investigation. This means of measuring blood
pressure which is common to police work is rerely used in the laboratory
studies for reasons described by Lacey (1964) Jt seemed possible, cihere-
fore, that the use of this blood pronﬁro measurement system might
interfere with the measurement of skin conductance, and thus lead to the

poor results obtained from this channel, observed by operators in the

field.
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METHOD

Forty Police oadets were obtained as subjects from the Israel
Police Force school in Jeivsalem. The subjeocts were told that hey
were being used to test the efficiency of a lie detector to be used in
the department of Psychology. 4ll of the testing was carried out in an
air conditioned laboratory where a temperature of 21°C. was maintained.
The subject was 3eated at a table facing a blank wall., Afver a brief
1ntroduction stainless steel electrodes were attached to the volar
side of the index and fcurth finger of the left hand using Sanborn
electrode paste to ensure proper contact and minimise polarization
effects during the measurement of GSR. A constani; current GSE

apparatus was used as described in Kugelmass(1963).

Each subject was tested under two conditions thus serving as his
own control in a random balanced demign to control for order effeots.
In the GSR and cv”" condition sn ordinary HAKO Sphygmomsanodeter -~uff wes
wrapped around the upper pert of the right aram of the subjeot and inflated
to a pressure of 80 ma. Hg. The pressure was maintained for the 50 seconds
of this condition. ¥No blood pressure ocuff was used during the GSR condition.
In both conditions the subjest was requested to choose a o.rd from a pile
on the tabls (2,3,5,8,9, and 10 of diamonds), to write domn the number
of this card on a form placed before him, and to answer "no” to the
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subsequent quesiions "did you choose card number ...?" In both
sessions the sequence of numbersasked in a ramdomised order provided
that each number appearsd twice during the ninéty seconds of question-
ing. The¢ first number asked in each condition was number one which
served as a buffer against initial startle. Three minutes of basal
skin resistance during rest was recorded prior to each of the two
conditions. The basic skin resistance in ohms thus obtained was

transformed to units of conductance.

RESULTS

Analysis of the data c¢Liwined during each of the two conditions
was carried out by determining the card number yielding the highest
mean ohm change, and comparing this result with the numbers
previously recorded by the subject himself. The number of "hits"
and "misses” in each condition is presented in table 1.
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Table 1. The Number of Cards Corractly and Incorrectly Detected

in the GSR and Cuff Conditicn, and the GSR Condition.

Result of detection

Condition

Correct Incorrect
GSR and Cuff 11 29
GSR 20 2

Using a Poisson approximation to an assumed binomial model (40, 1/6)

it was found that the number of correct detections in the GSR and

Cuff condition is not significantly different from chance at the .05

level. The number of correct detections in the GSR conditiomn, on the

other hand, is significantly grester than chamce (X <.001). A 2

test of dependent proportions desonstrates a change in efficiency between
the two conditions that is significant @ £ .05) . A closer look at
the individual data reveals that all but three of the persons detected

in the Cuff plus GSR were among those detected in the GSR conditiom.

This would mest the 90% criteriom for a Guttmsn scale,{Gutiman et al 1949).
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DISCUSSION

One possible explanation of the lower GSR detection efficiency
is that the cuff manipulation raises the basic conductance of the skin,
and leads to a reduction in specific stimulus related GSRe as pre-
dioted from the "Law of Initial Values™, Such an explanation is
unlikely in this case since the mean and standard deviation of the
conductance values were practically identical in both experimental
conditions (X = 17.5 and s = 2,5 micromhos). The values of both of
these conditions were significantly different ‘han the values obtained
during the pre-experimental rest periods (X = 15.2 and 8 = 2,7 micromhos,
< £ .01).

Further analysis indicates tlat the difference between the mean
GSR amplitudes to the "relevsat® cards and to the "non-relevant" cards
in the GSR condition (X = 475.5, s = 660.5 ohms) is significantly
different. (ol € .05) from the"relevant -~ non-relevant® difference under
the GSR and Cuff condition (¥ = 178.0, s = 475.5 ohms)., The introduction
of the blood pressure ouff thus tends to reduce the contrast tetween
responses to the "relevant" and "non-relevant™ cards rather than show
effects due to a shift{ in the base~line conductance. One might formulate
this as a reduction in efficiency due to shift toward a lower signal to
noise ratio., It is ouly possible to speculate on the mechanism by which
the inflated cuff reduces the GSR efficiency since so many variables might
be involved, eg. homeostatic balancing mechanisms, pain, attention, etc.
It isg clear, however, that these results should be considered by those

workers using simultaneous recording in lie detection.
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III. EXAMINATION OF CERTAIN BIOGRAPHICAL CORRELATES OF
GSR_RRACTIVITY DURING EXPERIMENTAL LIE DETECTION

Our initial study (Kugelmass, 1963) indicated the possible correla~
tion between the size of the GSR response to the relevant card (the card
actually chosen by the subject), and ethric crigin. It was found that
subjects originating from middle eastern countries tended to be less
reactive to this "hot" card than subjects. born in Europe or Tsrael.

The tendency was present in all three conditions within the experiment,
but only reached statistical significance in condition B.

The data obtained in the blood pressuire cuff experiment provided
an opportunity to check this observation on a new, but similar sample,
An analysis was carried out in which a person was considered to be
"non-reactive® when he showed a mean reduction of siin resistance of
less than 1000 ohms fcllowing his answer "no® to the questiun adbout the
card he had actually chosen This amylia was applied to the data
obtained during the GSR condjitjop of the blood pressure cuff experiment
which may be considered most similar in instructions to condition A
of the 1963 study. Following the earlier results «» make the specific
hypothesis that a higher proportion of the subjects of middle eastern
origin will be.expected in the non-reactor categury. The results of

this analysis appear in table I1I.
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Table II

The relation betwsen ethnic origin and GSR reactivity to
the "hot" card,

R = Reactor, NR = Non-Reactor.

R KR
Western origin 10 . 6 16
Middle Eastern 8 16 24
origin
18 22 40

The chi square value obtained for table II is 3.30. (oL & .05 one
tailed). It should be mentioned that the two samples differed
substantially in mean level of education. Whereas  the mean educatiou
level was 6.3 years with a standard deviation of 1.75, in the 1963
sample, the lsvel of education in the later sample was 9.3 years with

a standard deviation of 2,06

No relationship has been found between ethnic origin and GSR
reactivity to the irrelevant cards, in either sample.

In the 1963 sample quite a strong relationship was found between
ethnic origin and basic conductance., Subjects of middle sastern origin
tendeu to show higher conductance levels than western subjects, This

differenca in conductance between the two ethnic groups was not found
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to be replicated in the seccnd sample ( t = 0.34, 38 df). It should
be stresced that no significant differences in intelligence (on a
stanine scals) or in mean number of years of education were found beiween

the two ethnic groups, in both of the samples analysed.

GSR "hot" reactivity and years of education. Although no differaence

in mean education level was found between the twu ethric groups it seeued
advisable to correlate GSR reactivity and years of education regardless
of ethnic origin.

In condition A of the 1963 sample a Pearson correlation of 0,54 was
found between years of education and GSR reactivity to the “hot" card.
In the second sample the correlation between these variables mas 0.50.
The Pearson correlations between GSR reactiviiy to the irrelevant cards
and years of education were 0.04 and 0.01 in the 1963 and the second
sample respectively. Correlations between *hot" resotivity and a
measure of intelligence were 0.00 and 0.09 in the 1963 and second
sample respectively.

Card detectibility and yeurs of educatjon. The correlation between
years of education and oard detectidility was 0.50 in the 1963 sample and

0.46 in the later sample.

Basic _conductance and years of educatiopn. The correlations between
basic skin conductance and years of education were -0.04 and -0.09 in

the 1963 and second sample respectively.
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DISCUSSION

The results of the above analysis may be summarized as confirming
the importance of both ethnic background and years of education as
variables influencing the differential GSR reactivity relevant to the
card detection situation. The recent findings of GSR differences
between white and negro subjects were brought to our attention.
Johnson and Corah (1963) found GSR baseline differences between negro
and white samplss. Stermbach (1965) found GSR reactivity differences
between negro and white housewives. An attempt to account for the
bageline differences in terms of differential sweat gland activity by
Johnson and Landon (1965) was not successful.

It appears important to mention that this differential reactivity
is probably not explicable in any simple way related to possible
differences in the inteileciual ability of the ethnic groups. No
difference in years of schooling or measured intelligence¢ was found
between the two groups. A possidble explanation raised after the
difference in baseline conduction was found in the first sample, was
derived from the "Law of Initial Values®. This explanation at best, is
not relevant to the aifferential reactivity,but may have been of some
conceptual use. Since the baseline differences did not appear in the
second sample, we cannot conmsider it a promising lead at this time.
There may be some unknown physiological difference between the iwo
groups, but it is difficult to conceive of one that would cause the

specific differential GSR reactivity to the relevant card.
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The finding of a confirmed substantial positivb correlation
between card detectibility or "relevant® GSR reactivity and years of
education seemed less surprisi&g than the ethnic findings. Given such
a finding which is independent of the ethnic variable it was puzzling
thaér;elation between the relevant GSR reactivity and measured
intelligencs was found in these samples. It should be stressed that
the varialle = years of education -~ is very heterogeneous in the smples
analysed. Some of the subjects studied in schools similar to those in
Western Europe, but others did so within religious training institutions
which are quite different in content taught as well as tsaching methods
employed.

It is possible that the corrslation is based more on the likelihood
of formal survival in an educational institution than on intellectual
performance. Aside from intelligence what would differentiate beiween
individdals who tend to stay in school, and those who drop outy One
possibility would be to consider motivational variables appearing in
either or both of the child or parents. Related to this might be the
tendency toward conformity. A third variable which eeems of interest
would be any factor influenocing the relevant mechanism of attention. This
third variable will probably be easiest to examine in an experimental

manner.



IV. EXPERIMENTAL EVALUATION OF GSR AND BLOOD PRESSURE
CHANGE INDICES DURING CRIMINAL _INTERROGATION

In a receni review of tbs use of polygraphs as “lie detectors"™ by
the U.S. government it was concluded tmt there is a striking deficiency
in experimental data concerning the validity of the polygraph that was
collected under conditions similar to those existing in "recl life™
police interrogation (Hearings, 1964). Analysis of e data of the
first experiment in our laboratory had saggested that while some
degrse of stress had been created, the experimental examinations were
probably less stressful than those encountered duriug criminal suspect
interrogation (Kugelmass, 1963), It was ccnsidered advisable to avtempt
another study under "real life" stress to follow up the stress explana~
tion of the discrepancy in the evaluation of the GSR index in detection.

The present study was designed ss an attempt to rsplicate the study
described in chapter II under real life conditions. In addition an
analysis of the blood pressure chanmel would be possible. Wnile this
channel is very highly retod by some police practitioners (Inbeu, 1948),
very few laboratory studies of its validity could be located by

Davis (1961).

METHOD
Subjects: Sixty~two criminal suspects actually being interrogated in

connection with'serious offences were used as subjectis.



Apparatvs: A standard three channel Stoelting polygravh model with
attachments for breathing, blood preasure and GSR used at the central

laboratory of the Israel Police.

Procedure: A part of most polygraph inisrrogations at this Police
laboratory includes a card test. This is a standard procedure used in
many laboratories (Inbau i1948). Instead of tbis usual card test, a
standard technigue was used that had been developed for the previous
experimental study. The suspects, however, did not know about this change
of procedvre nor did they know that part of their examination was to be
used for scientific purposes. The examination took place in the usual
soundproof interrogation room. The suspect sat facing a blank wall.
Stoelting GSR electrodes were attached to the volar surfaces of the
second and fourth fingers of the left hand. The pneumatic tube used

to record respiration was placsd on the suspect's chest, and the blood

pressure cuff was wrspred around the upper part of the right arx:.

Following the 5tt.ohl¢nf arrangenents and the comfortable seating
of the suspect, the experimental procedure was introduced. Each suspect
was tosted under two variations of the procedure, thus serving as his
owr control in a random balanced design to control for order effects.
During the GSR and Cuff condition the Stoelting sphygmomanometer was in-
flated to a pressure of 90 mm. Mercury. This pressure was maintained
for ebout ninety seconds during the ezperimental interrogation. The
blood pressure cuff was pot inflated during the GSR condition During

both of %hese conditions the suspect was required to choose one of a
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pack of six cards, to record the number of this card, and to answer

*no* to all of the subsequent questions, "did you choose card number ,.?"
The number sequences were randomized while each umber appeared twice
during the ninety seconds of questioning of sach condition. In both
cases the first number asked served as a buffer against iritial startle

and was not included in the analysis,

RESULTS
GSR channel - The two GSR responses (maximal change in mm. from baseline
at time of presentation of the number) to each card was averaged. The
card yiclding the highest average mm. value was considered the "selected"
card, Actual success in detection could be evaluated by comparing this
card number with the one actually chosen by the subject and recorded by
the subjeoct during the experiment. The number of "hits"and "risses" in

each condition is presented in Table 1.

Table 1
The number of cards correctly and incorrectly detected

in the GSR and Cuff oondition, and in GSR condition.

results of detection

condition
correct incorrect

GSR and Cuff 22 30
GSR 35 27




23

The data was analysed against an assumed binomial model. (62,1/6)

The number of "hits™ or correct detections in the GSR and Cuff condition

differed significantly from whav might be expected by chance alone at

the 001 level. The number of ™hits"™ in the GSR condition was also

significantly greater than chance (o £ .001). A chi square test for
dependent proportions showed that the effeciency of detection of the

GSR in the G3R condition is not significantly higher than the efficiency

in the @G3R and Cuff condition (&> .05).

Blood pressure channel 3 Ir; order to evaluate the efficiency of this
channel the "notchesrof this curve were connected, and deflections were
neasured from the baseline at the time of presentation of the card. As
before the card yielding the highest wean deflection in mm. from the
baseline was considered to be the "selected"™ card and was checked

against the number recorded by the suspect. With this method employed

23 "hits" and 34 "misses™ were cbtained. Assuming the same binomial
distribution as before the efficiency of the blood pressure channel appears
to be better than chance at the .001 level. A chi square analysis for
dependent proportions indicates that the effiociency of the GSR in the

GSR condition is not significantly greater than the efficiency of the blood
pressure channel during the CSR and Cuff condition (A £ .05).

DISCUSSION

The results of the present experiment may be taken &3 additional

support for the efficiency of the GSR channel during siress. The ratio



obtained during this high level of realistic stress in 3.3, a bit

higher than our own previous resul:s (Kugelmass and Lieblich, 1966),

and about equal to that obtained in the most detectable group studici

by Gustafson and Orne (1963). It seems rsasonable to conclude tkat the
GSR channel does not lose its efficiency over the range of relevant
stress. In addition to its practical implications for actual lie
detection this would appear to bq of theoretical interest in connection
with the theoretical analysis offered in Woodworth and Schlosberg, (1956).

The results of the presemt experinent suggest a rather minimal
interference effect of the blood pressure measurement procedure on the
GSR chaanel. Further work will be necessary to analyse the reason for
the difference between this weak effect, and the sericus interference
found in the study mentioned in chapter II. It may be suggested that
parametiric studies of this effect consider level of stress, cuff pressure,
and time of cuff applicationm.

An important new finding is the successful detection obtained
shrough the use of the bdblood pressure channel. Since the pulse rate
changes have been once more found to be of no significant use in the
detection, other aspects of the blood pressure index rate further scritiny.
Since practically no correlation was found between GSR detectibility
and blood pressure detectibility it may be possible to develop a com-
bined decision rule more efficient than either of the two indices.

Further analyses of this data will be made.
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V. THE ROLE OF “LYING" IN PSYCHOPHYSIOLOGICAL
] DETECTION

Davis (1961) concluded recently that "tho effectiveness of lie
detection procedures is limited by a lack of knowledge of what
psychological principles are involved in successful lie detection”.

It would aypear that in order for detection to be possible the
physiological changes must be generally larger during lying than

when the subject is telling the truth. As a first step toward system-
atic analysis of this problem Davis describes three possible theoretical
approaches which would account for the production of circumstances
desirable for detection of deception: Conditioned respcnse theory,
Conflict theory, and Threat of punishment theory. After considering
the reported material available he concluded that at present no decisiom
is possible as to which, if any, of the three theories is correct,

and that all may be operating to some degree. Actually one may ask
whether the act of lying per se is the basis for the reported success

in experimental studies of deceptioan.

Most of the experimental lie detection data is based on a
paradigm in which a sudbjecti gives "no®™ responses to ~ series of questions
with only one of the nos being a lie. In a very recent study Gustafson
and Orne, (1965), used two additional experimental situations: a
silent one in which no verbal response was givem to the questions, and
another in which the subjects were required to answer the questions with
adsociations. The authors interpreted their results as indicating that

it is the act of committing a verbal lie, rather than merely responding
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which leads to successful detection. While thece resulis are
suggestive, it is possible to question whether further comirol
groups are not neceasary in order for them to be conclusive. The
association control design introduced non-standardized responses.
Gustafson and Orne‘'s careful investigation indicatesthat the subjects
in the association group "paid little attention to the numbers

presented*,

The present study proposes to use a more parallel variation
of the standard paradigm in which the subject would be required to
say “yes" to every question. Both procedures involve giving the
same single verbal response to every ons of a gseries of parallel
questions. In the NO condition he *lied”™ about the actual card chosen
and told the “truth" about the other five cards. In the YES condition,
in contrast, he told the "truth" about the chosen card and "lied"
about the others, A very similar design was used previously by
Ellson, Burke, Davis and Saltsman (1952) in a pilot study attempting
to detect the month of birth of eight subjects. Possibly owing to
the small number of subjeots tested no conclusive resulis were
obtained with 1ittle detection efficiency observed in the GSR channel

under both conditions.

METH0D

Every subject was tested under the two experimental variations,

thus serving as his owm control in a random balanced design to control



for order effects. The sample consisted of seventeen first year

university students, and ten army officers atiending a course. The
subjects were not informed as to the nature of the experiment before-~
hand. All of the testing was carried out in an air cunditioned

labox tory maintained at 21°C. with the previously described

recording apparatus.

Both of the experimental variations required that the subject choose
a card from a pile placed before him on the table (2,3,5,8,9 &10 of
diamonds). He was askad to record the card chosen on a supplied form
such that the experimenter was not aware of its identity during the
interrogation which followed. In one of the experimental variations,
which is siwilar to the design ordinarily used in this type of research,
he was asked to reply "NO™ to the subsequent questions “did you choose
card number ...?* In the other experimental variation he was asked to
reply "YES" to all of these same questions., The card numver sequence
employed in both variations were arranged so that each number appeared
twice during the questioning. The sequences were taped and traramitted
through an intercom using the numbder “one" as a buffer item against
initial startle at the beginning of each series. Three minutes of basal
skin resistance during a rest period was recorded prior to the first of

the two conditions, and ohm units transformed into Pnhou.
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* RESULTS

Analysis of the data obtained during each of the two conditions
was carried out by determining the card number yielding the highest
mean conductance change, and comparing this result with the number
previously recorded by the subject himself. The number of "hits" and

"migsses” in each condition is presented in table 1,

Table 1

THE NUMBER OF CRITICAL CARDS CORRECTLY AND INCORRECTLY

DPETECTED IN THE "NO" CONDITION, AND THE “YES" CONDITION

Results of detection

Condition

correct incorrect
No 16 11
Yes 19 8

Using a Poisson approximstion to an assuned b'nomial model
(27, 1/6), it was found that the number of correct detections in
both conditions was significantly different from chance (C*«(.OO1).
Using a test for the signiZicance of the difference of dependent
proportions, it was found that the difference in detection efficlency

between the two conditions was not signifisant at c( =,05,
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DISCUSSION

The results would seem to indicate that the detection of the
chosen card does not necessarily depend on the act of lying per se.,
This would suggest that other mechanisms may be responsible for the
successful detection obtained in similar experiments in the past, and

may be operating in the field work called *lie detection™.

In view of the results let us consider the theoretical formulations
of Davis. The first is the Conditioned response theory according to which
the critical stimuli play the role of conditioned svimuli and evoke some
"emotional™ response with which they have been associated in the past.
This theory does not really relate to the act of "lying" as such, although
Davis specifically mentions it in this context, pointing to its inadequacy
(p. 162, 1961).

The theory of Conflict is stated more directly in connection with
lying behavior. The larger reaciion during oonflict is due to an inter-
action between a tendency toward denial and the “long habit whick would
dispose the person to answer a oritical question straightforwardly™. In
the light of our results we would suggest that the specific conflict
involving a lying reaction may be a sufficient dbut not a necessary

condition for psychophysiological detection.

The third theory, or Threat of punishment theory, was also formulated

in terms of a lying reaction alihough this need not have necessarily been

——



T
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done. One possible interpretation of the punishment principle,
which would be similar in some ways 1o a version of the Conditioned
response theory, would have the fear of punishment based on the previous
history of association between negative reinforcement and the act of lyir
as such. Another interpretation of Punishment theory, which is stressed
by Davis (1961), is that it involves the fear of failure in a game-like
s8ituation, which is independent of the particular response evoked,
Gustafson & Orne (1963) recently were able to detect subjects mo.ivated
to try and "beat the machine" but it did not exceed chance level with
subjects who were not encouraged to do so. In the light of this study
and our results, we would suggest that the first interpretation of
Punisbment theory is inadequate as a sole explenation of experimental
detection of deception, and that further consideration be given to the

second interpretation and ite variants.

It follows from the analysis above that the theories presented
by Davis {1961) require better expliocation if they are to be success-
fully tested. In this oonnection it would appear that the broader
usages of "conditioning® and “"punishment® should bs avoided unless
specific means of testing hypotheses using them are available. In
addition to this need for more explicit specification of "lie" detection
theory, further work is necessary toward understanding the mechanisms

involved in momentary physiological reactions to stimuli.
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VI. THE EFFECT OF VARIATION IN THE MODE OF STIMULUS
PRESENTATION ON DIFFERENTIAL GSR REACTIVITY

The experiments to be reported in this chapter grew ocut of ar
attempt to conceptualize the lie detection experimer.tal paradigm in
terms of models suggested in the litersture on information theory which
relate to the mechanism of attention. MacKay (1961) bad undertaken
such an analysis of question and command forms of stimulus questions

which seemed worth exploring within our experimentel context.

EXPERIMENT 1

Subjects: Fifteen first year psychology students having littles knowledge

of lie detection procedure,

Recording ipparatus : As described in chapter II.

Procedures Every subject was tested under two experimental variations,
thus serving as his own control in a random balanced design to control
for order effects. Both of the experimental variations required that the
subject chooses a card from a pile of six placed before him on the table.
He was asked to record the card chosen on a supplied form suchL that the
experimenter was not aware of its identity during the interrogation that
followed. In the Question condition, the subject was asked to answer
"no* to ths subsequent questions "did you choose card number .,.7"

The questioning inflection was emphasised in this condition. In the
Command Condition, the subject was required to answer "no" to the same
questions which were posed in a commanding voice. In Hebrew, it was
possible to arrange for the wording in the two conditions to be identical.

The two experimental variations were recorded on tape and transmitted to
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the subject through a loud speaker placed on his table. The card
nuaber sequences emplcyed in both variations were arrengsd sc that

eaci numbsr appeared twice during the questioning.

RESULTS

The usual analysis in terms of detection hits and misses was
applied. Ten hits were scored in both of the conditions such iuat
with the assumption of a binomial model (15, 1/6) the results were

significantly better than chance (o{<.01).

Given the similar detection rates it was decided to analyse further

aspects of the da*a, It was found thats:

a) The mean GSR response to the "hot" card in the Question condition

was significantly higher than in the Command condition ( oL < .05)

b) The mean GSR response to the “cold" cards in the Question condition

was also higher than in the Command condition, but not statistically
significantly so.

c) The GSR response to the buffer item wes also signiflcantly higher in
the Question condition than in the Comnand condition (X< .05)

DISCUSSION
The results suggest the possibility of some influence of the form
of the stimulus presentation. It is of particular interest that the

response differences appeared to be significant in connection with the
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relevent or "hot" card, and the buffer item, but questionable in
connection with the “cold" carda. Since the size of the former responses
is generally greater than the latter, systematic differences due to this
independent variable may only become apparent at a minimal level of

response size.

Further consideration of the results suggested that it was possible
that the experimental effect derived from a voice tone frequency change

gradient occurfing in the Question condition. It waa thus possible that

this change gradient rather than the specific grammatical form was the

important variable.

Ak second experiment waa arranged which would include the two forms
of stimulus presentation within the visual modality. This would
e)iminate any physical change gradient, and perait evaluation of the

structural variable.

EXPERIMENT 2 and 3

Subjects: A second sample of 15 first year studeats in the department of
psychology participated ia dxperiment 2.

Procedure: The sane as in experiment 1, except that the svimuli were
presented by a standard slide projector onto the wall facing the subject.
The experimental room was illuminated as in experiment 1. The area of

the image produced by the sl:de projector was 80 cm. x 50 om. The subject

gsat at & dictance of about 200 cm. from the blank whitewashed wall on
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which the stimuli were presented. The stimuli in the Visual Question

condition and in the Visual Command condition were identical in content
to those presented in experiment 1, except that in the former a questio.
mark was printed at the end of the stimulus text, while in the latter

an exclamation mark was printed at the end of each stimulus., As stated
in the procedure section of experiment 1 it was possible for the stimuli,
presented in Hebrew to be formally jdentical, except for the differences

described.

RESULTS

In both the Visual Questicn and Visual Command conditions the

number of ®*hits" was five, and the number of "misses", ten. This
number of detections cannot be considered as significantiy different
from what might be expected by chance alone. In addition, further
analysis indicated that while the GSR response to the buffer item was
significantly grester during the Yisual Question condition, there was
no significant difference regarding both the "hot" relevant card. and

the cold cards.

The negative results of this experiment seem~d of particuler
interest to us. becaune we had only seen such poor detection in the
lood pressure interferance effect previously described. We Lad never
seen such a lo~ rate in a long series of experiments on college students.
Tt appeared desirable to try out the experiment on another type of

sample. A third experiment was therefore carried out on a sample of
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VII. IDENTIFICATION OF VARIABLES RELATED TO THE EFFICIENCY OF THE
DETECTION OF INFORMATLON WITHIN THE ORGANISM, USING A
PHYSICLOGICAL INDEX

(An abstract of a PL.D, thesis submitted by Israel Lieblich
to the Senate of the Hebrew Un.versity of Jerusalem, November,

196€)

The general a‘wm of the reported study was to identify variables
which might be related to the efficiency of the GSR channel for
information deteétion. A review of the literature on lie detection,
vhich may be regarded as a special case in the broader field of
detection of information stored within the orgeanism, indicated that
no clear, testable theory existed to date behind the known facts.
This difficulty stems from the more general lack of theoretical
formulations in the broader fisld of what has been called "Short

term physioiogical activation®.

Work by Kugelmass, Lieblich and Bergmen (chapter V), who showed
that lying per se is not a necessary condition for the detection of
informa’.ion using physiological changes, and by Gustafson and Crme
(1963), who found that the subjects* motivation may influence the
efficiency of the detection of cards using the GSR, tended to reinforce
the above mentioned claim that no satisfactory theory existied ‘o date to

explain known facts and predict new ones.

A review of the relevant literature pointed to the possibility
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that in information detection based on the use of physiological changes

one must coansider the factors which influence “short term ettention™. The
study presented is an attempt to test whether variables, known from the
literature to be related to the arousal of "shcrt term attention) may in
preperly ordered and planned combinatious be reflected in physiological
changes in the form of short term differential GSR respomsivity. It

appeered necessary to e-aluate these factors as a first siep toward

building a general theory of differential short term physiological reactivity
which would serve as the basis for the detection of information through

physiological channels.

If it should be found that the same variables that influence short term
attention produce systematic diffe. wmtial pesponsivit , it will be necessary
to consider the findings so as to build a proper syst 1 of information
deteciion. Given that variables influencing attention asy bring about
systemctic changes in physiological reactivity, it would be important to
allow for the influence of such variables as possible sources of interference.
The experimenter observing physiological changes recorded from s subject
cannot point to the exact source in the external or internal environment
which produced a partiocular chauge. He may try to build a system which
views an observed physiological change as reflecting the coin'.idence of
his externally controlled stimulus with a “symbol" stored within the
organism, Even then, the change may be due to some idiosyncraiic

"novelty” of this stimulus for the subject at this particular time which
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is known to arouse short term attention but mey be detrimental to
information detection. These considerations suggested the use of the
term "signal" for the item tha experimenter may be interested in during
a particular time interval, and "noise" for all other changes which may

confuse the experimenter and produce errors of different types.

One of the most important components in the evaluation of signals
inferred from the GSR and other physiological changes are the characteri. -
tics of the alternatives which produce additional changes which may functi
as noise in ithe sense that they produce errors of various types. Not
like the verbal chanrel whick is essentially discrete in nature it is rar.
to find periods of “silence" in the GSR channel, which may mark the fact
that nothing is transmitted. In fact every ccntinuous physiological chanw
controlled in some way by the arousal system will show continuous

fluctuation.

Every signal inferred from physiological changes is embedded in these
fluctuations. One way to fight fluctuations is by reapplying the signu.
many times, This way of evalaating signals from physiological channels
controlled by the arousal system may not be efficient because of adaption
effents which may act differentially on the response to the signal. Tuis
nypothesis deserves an intensive jarametric study which is not available
as yet. There exist, of course, channels such as the EEG, In which
precisely this method of combating noise is employed to extract, for

instance, evoked potentials. Another method of identifying physiologicul
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changes carrying a signal is by controlled production of possible noise
samples, while comparing them with changes to known signals. A systematic
comparison may produce attributes which distinguish between noise samples

and signals.,

The general problem with which this study was concerned was tne
identification and manipulation of variables which might produce in a
controlled fashion, a contrast between what was defined in a particular
time interval as a signal ~nd what was defined at the same interval as
unwantad noise. Thus an ordered manipulation of variables which might
reflect wante inforination and unwanted noise was carried out, the
hypothesis be ng thet the ordered contrast produced would be reflecved
in the physi Logical channel. It was clear that a suécessful control of
this contrast might be important for the general understanding of "shurt

term physiological activation®.

The presentation of the synthasis process of the signal aud noise
sequences applisd at the subject employs the concept of facets suggested
and developed by Guttaman (e.g. 1959).

Three clear facets arousin; short term attention were identified

in the literatures 1) Frequency of contact of the organism with a

particular stimulus, within a given time interval.

2) Relevance of the stimulus for the organism which

may be independent of frequency.



~40~

3) The use of the verbal channel in a standardized
fashion as a response to the presentation of stimuli.
The presentation of the elements in the facets was in the direction of
enhancing the contrast between what was defined as signal and what was

called noise,

a) Facets of the signal

A = Prequency of usage of information within the organism.

a, = high frequency

1
a, = low frequency 84 > &

B = Relevance of information stored within the organism.

b1 = high relevance

b, = low relevance

b, > b
0 1 2

b) Facets of the alternatives, or noise

C = Frequency of usage of alternatives within the organism,

¢, = high frequency

1

c, = low frequency ¢4 :> 2

2
D = Relevance of alternatives to the organisw.

é, = lowv relevance

1

d, = high relevance

a, > 4
2 1 2

E = Use of verbal channel as additional response.

e, = verbal channel used
1
0> 8,
32 = verbal channel not used
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From the Cartesian multiplicavion of the above mentioned 5 facets,

32 different profiles were possible, defining different combinations of
signal and noise. It was possible to define groups of six profiles, each
of which is completely ordered in the sense that while moving from one
profile to the next only one index changes in a given direction with no
reversal allowed. The following group of six profiles may serve as an

example of a completely ordered group.

1 Pq ¢4 44 &y

a1 b2 01 d1 e1

a1 b2 c1 d1 32

19201458,
& b2 c1 d2 32

a. b c, d2 62

The central hypothesis of the reported study was that the systematic
and ordered change of the attributes of the signal and the alternatives
which produce hypothesized contrast changes between the signal and the
alternatives will produce a gradient of contrast between the physiological
changes observed when the signal and the alternatives were applied. This
contrast in changes in the GSR amplitude was dcfined as signal to noise
ratio (S/N). More explicity, it was hypothesized that the highest S/

¢
ratio in the GSR will be observed when profile a1b1c1d1e1 will ve applied,
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showing a reduction while moving through the next ordered prdofile, up
to profile a2b202d292 where the lowest S/N ratio will be observed at the
physiological channel.

It should be noticed, that the system described above is limited
in the kind of questions it may provide answers to, It will generally
have no specific predictions forthe relative size of the S/N index, when
"parallel™ profiles are presc.ted to the subjects. For instance, no
general predictions are provided by the system forihe relative S/N
measures produc2d by the application of profile a1b201d1e1 as compared
to the S/N observed when profile a2b1c1d1e1 is presented to the subjects.
The general predictive direction of the above presented system is within
ordered steps of profiles. The predictions forthe relation of parzllel
profiles using the S/N measure, need some notion for the relative weights
of the described facets in producing signals and nuise. To date, no a
priori basis for differential weighing of the facets exists. When all
possible profiles are tested, informaiion forthe behavior of the S/l
index in parallel profiles, may be supplieua. Using this informabion,

hypotheses for the relative weights of the described facets in producing
signals and noise may bc deduced.
Thers is adritional advantage in this approach in that it defines

the information cought and the alternatives in a common conceptual

framework, generating in this way many combinations which would test
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the adequacy of the selected variables in controlling differential
physiological responsivity. In general, it was very rare t: find in
studies uealing with attention arousal a clear common definition for

all the alternates presented before the subject.

It is cbvious that one of the important questions in the applied
use of information detection is the generation of what is called
"control" questions, which are essentially nigh noise samples, in
comparison with which changes to possible signals are evaluated. Until
sought signals and the alternatives are defined in the same freamework,

problems of interpretation of the observed physiological changes will

continue to appear.

In addition to the described 3 facets, the reported study was
interested in the age variable which is known to be related to short
term attention. Iv seemed important to obtain impressions as to the
feasibility of information detection in very young children using the
GSR in as much as previous work (Kugelmass & Lieblich 1966) had
indicateu that there may exist groups of subjects differing in their
GSR reactivity to relevant stimulation. Subjects of Eastern Mediterranean
origin ternded to show more GSR non-reactivity than subjects of European
origin. It was of interest to see whether relevant non-reactivity may
be a trait characteristic of very young children who allegedly ere
less able to concentrate. In addition, some biographical data concerning

the parents of the subjects, such as years of education, ethnic origin

etc., was gathered.
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A special study was conducted s> as to correlate GSR channel behavior
of mothers and their children in order to gain more understanding of possible
variables responsible for physiological functioning style., Vandenberg
(1964) has shown that among twins there exists no genetic component in
GSR react.vity. 1In the light of this finding Mother-Child correlations
on GSR reactivity measures could give some indication of maternal effects

on the variance of this channel.

26 children between the ages of 3 and 4 years, and 54 university
students in their twenties, all born in Israel, participated in the

reported study. Every subject was tested individually in six following

conditions :

1) a, b1 c, d' e,

2) a, b1 °, d2 e,
3) 8y by 0y 4y 0,
4) 8y by cq 4y 0y
5) 830,044y 0,
6) s, b2 c, d2 .,

The experimental mapping of these profiles was as follows 3
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Condition 1 : Signal : Subject's neme. Alternatives: 5 common nanes,
knowm not to be related to the subject. Subject answers '"no" verbally

to all questions.

Condition 2 3 Signal : Subject' name, Alternatives: 5 names from the
imnediate family circle of the subject (father, trother etc.) Subject

answers '"no" verbaliy to all questions.

GCondition 3: Signal : A vew name given t¢ the subject. Alternatives:

As in condition 2, Subject answers "no" verbally to asll ,uestions.

Conuition 4 : Signal : A very rare nzm3 not used as a first name for
Israeli born. Alternatives : As in condition 2, Subject answers

"no" verbally to all questions.

Condition 5 : As in condition 4. Subject is instructed not to answer

any questions.,

Condition 6 : Signal : As in condition 4. Alternatives : New name~
are given to the same members of the subycot's family ss used in

condi*ion 2. Subject does not ansier any questions,

The order of resentation of the above mentioned was rotated, :.id
in all ¢onditions the yuestion "Is your nap~” ..." was employed. The
procedure for 3-4 year olds group was identical to the one employed with
aqult group. Information on the subjects was gathered through home visiis,
;arried out vy an assistant who did not perform the Interrogation. 'The

%} =-inenter whe interrogated the subjects did not xnow their real names.
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The results of the S/N gradient supported the hypothesis both
in the children's sample, in which a Kendsll rank order correlation of
0.70 wam observed between the nypothesized order of the experimental
conditions and their ampirical order according to the contrast (S/N),
and in the adults' sample in which a Kendall rank crder correlation
of 1.00 was obtained between the hypothesized order and the observed
oraer of the conditions according to the mean S/N in each condition.
S/N was defined as the GSR change in baseline to the signal, dividea

by the mea. change in baseline to the alternatives.

Detection rates in the aduli sample were highly significant in
conditions'1 -~ 3 as defined above, and non-significant when the rare
non-relevant name appeared (conditions 4 —= 6). In the 3 - 4 year
olds group detection of real names was possible only when employing a
more scvere restriction on minimal S/N value. This restriction created

a detectable group which comprised a 1/3 of the original group.

Significant differences in the heights of the S/N gradients of
the adults and of the children were observed in conditions 1 - 3, the
adults showing a higher mean S/N ratio. It was found that this difference
stens from the fact that the children showed more "noise" whilst the
changes to the "signal" were practically identical to the ones cbserved
in the adults. Thus it was concluded that relevant GSR no» reactivity

observed in previous studies in certain ethnic groups did not resemble

GSR resctivity styles of very young children,



-"I..

It was found that some iadices of GSR reactivity, such as the
orienting response and S/N ratio wers correlsted with biographical data
of the parents : ethnic origin, years of aducation and socio-economic

status.

The mothers of 13 children volunteered for a study in which a
conventional card test was used. Some very high correlationa betwees.
GSR reactivity measures observed in the mothers'! records and GSR reactivity

mezsures read from their children were observed.

It was concluded that the ordered combination of facets xnown from
the literature to arouse term attention may be efficient in the
controlled manipulation of differential physiological responsivity.

This manipulation was asuccessful voth in very young childrem and in
adults, the groups showing the same pattern but differing in the general
level. Children show more reactivity to the alternatives than adultis,
but have the same mean signal. This finding was interpreted as showing
s difference between young children and adults in their dichotomization

ability of stimuli presented into a relevant and a rejected category.

Information detection using the GSR, was found to be possible in
3 = 4 year olds by employing more severe constrainis on the minimal SN

ratio. In about 1,3 of the sampls these constraints were observed and

aame detection rate was significant.



False signals arising from tlr application of rare names

did rot seem to cause spuricus detevtion rates when evaluated
sgainst high noise generating slternatives. This may point to the
fact that in a possible competition between novelty and relevance, the

Jatier will activate more strongly the arousal system,
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VIII RATIONALE FOR THE CONSTRUCTION OF THE WORRYING SCALE (Ws)

The emphasis of the research upon individual differences in reactions
to stress made it necessary to utilize some standard personality iaventory
airectly related to anxiety. A review of the literature concerning the
exisiing anxiety scales raised questions about their reliability and
validity. It appeared that one common feature to all non-projective
scales which may bhe responsible for ‘this unsatisfactory state of alfairs
is the “"transparent" nature of many of the questionnaire items. Even
naive subjects can very easily guess which types of responses are catego-
rized as "high anxiety", and which are "low anxietv" responses. This
general visibility makes great demands upon the honesty of the peraon
being tested. Since individuals vary in the degree to which they are
disinterested in the impression they establish, the "social desirability"
(30) bias becomes of major importance. (Edwards, 1953, 1957): An additional
drawoack of most of such tests relates to the overall motivation of the
testee, which cannot ve assumed to be sufficient as in tests of abilities,
especiail, if given in a research context. Taking the above considerations
into account we decided to attempt the construction of a new type of
test which might overcome these two problems of (SD) and motivation to

some degree,

The search for a new test waa noi only stimulated by methodological
considerations. Most of the items used in "anxiety soales" ere anchored

(. tne concept of anxiefy in its extreme pathological context, as indeed
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are many of the attempts of wvalidation. It is possible that usage of
such tocls for the subtle discrimination betwsen irdividuale within
what is considered to be a normal population is unwarranted. This nay
be especially so if the object of the study is to analyse differential
reactions to extermnal gtress rather than personality based crises.

The specific test to be constructed, therefore, would deal with the
everyday notion of worrying rather than what may be thought of as
"clinical anxiety". It will be referred to as the "worrying scale"

(WS) throughout this report.

The "social intelligence technique®,

It was thought possible to solve the above mentioned metiodological
problems by a new technigue which is based upon the following arrangeuents:
The test is called a "Test of social intelligence" and the testee is
told that this spe.ial aspect of his intelligence may be estimated from
his performance, It is explained that there is only one correct answer
to each item, and that at the end of the test a social intelli . ence
score can be computed. The general reature of each item is a description
of behavior which the testee must evaluate according to his beat know-
ledge of the norms., The items, however, deal with behaviors of an
extremely private nature, for which no clear norms exist. This makes
it necessary to a large degree for the testee to base his guesses on
his particular personal experience, and thus describe nimself without

suererting the nature of the test. The social in.elligence technique
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atteapts, therefore, to eliminate the (SD) bias, and at the same time to
ensure maximal motivation by transforming a perscnality inventory into
the competitive framework of a test of ability. The technique will be

discussed in detail with the description of its various parts.

Components of worrying

four different components of worrying were formulated and comprise

the four parts of our scale, A brief description follows :

1) In.ensity. This component deals with the degree to which the testee
is zoncerned with problems which have little realistic basis, and tends
o exaggerate their importance., The items include situations of social

contact, social embarrassment, and worries related to ones' physical

well-being., This component is tested in Part A.

2) Pessimistic quality. This component deals with the degree to which

tnere is a tendency on the part of the testee to interpret the future as

doubtful in a pessimistic wey. This is tested in Part B,

3) Rigidity. Since one of the qualities of worrying appears as the
inability ot the individual to deliberately stop thinking about his

problems, a specific attempt was made to test this component in
Part C.

4) Personal history. Worrying, and especially non-pathological worrying

aay be partially determined by the particular history of traumatic events,
nnpleasant experiences and personal failures. A short bicgrapnical record

of such events was therefore included in the test, and appears ia Part D.
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Description of items and the scoring system.

Part A. Part A consists of fifteen items each of which describes
& person having certain apprenhensions. 3s have to decide whether the
particular response described shows netural apprenension (N) or
exaggerated apprehension (E). The majority or the situations and
behaviors with which these items deal are taken from what may be termed
everyday experiences. They are, however, of a most private nature, wiich
makes it practically inmpossible to "know" the rizht answer without
rrojecting one's own experiences on to the behavior of people in eneral.
The rejuirement of judging whether the apprehensions are "natural", i.e,
frequent, normal, or “exaggerated", i.e. outstanding, pathologicel,
makes it easier for undesirable responses to occur since if S behaves
like the person in the item and hence regards it as a frquent natural
response, he will disclose his apprenensions by calling them "natural",
Each (N) respon:.e was regarded as indicative of worrying. On this

part, therefore, the scale varies from O to 15,

On the basis of the first sample tested with (WS) the fifteen
itews of Part A were subjected to a scalogram analysis, (Guttman, 1941

1944), Three Guttman scales were found, and their description appears

in Table 1.
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Table 1

Description of the +three Guitman Scales of Pert A

Items Nane of Scale Coeff. of Reproducabilivy
1.2,3,8 Social 1 (S1) 92%
5,6,10,11,13, Social 2 (sz) 90.4%
15
4,7,9,12,14 Physical (P) 93%%

S. may best be described as a dimension of worrying based on social

1
inh.bitions. The items deal with social encounters in whicua the

hypothetical person knows what he wants to do, but has difficulties in

overcoming his shyness and eatablishing the necessary social contact.

S, may best be described as a dimemsion of worrying based on

2
embarrassment in social situations. The hypothetical rerson is not

sure of himself and cannot decide how to perfora.

P may best be described as a dimension of worrying based on

axaggerated concern over one's health and physical fitness.

On the basis of these analyses it was decided to give five
difrerent scores on part As S1, 82, P, 81 + 82 which reflects total

social worrying, and T which is the total N score based on ull the



fifteen iteus.

Part B. Part B consists of three items each of which describes a
perscon anticipating a future event with only very limited relevant
information at his disposal. Ss are requested to attempt a description
of <the thoughts that would be typical for a person in the given situation.
Orce agein, the 5s have the set of "correct response", and try to guess.
The description is then categorized into various types of ti.oughts,

asccoxding to Table 2.
Table 2

RESPOLSE CaTaGudalas  TO  PART B

Categery Description

Ag Aggression directed towards the person who is being
late. (eg. "He is always late","I will tell him my

opirion", etc.)

Nt Neutral attitude, lack of emotionaliiy and involvement
(eg. "The person will ohserve his watch", "He will

think about the possible reasovns", etc.)

9)) Optimism (eg. "He will come soon", "He must be on his

way", etc.)

Ps Pessinmism (eg. "Sometling bad happened to him",

"an accident", or"Illness", etc.)
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Rj Rejection of sslf by the person who iz late (eg. "He has

forgotten me" "He does not care", etc.)

Rs Reassurance (eg. "Gverything will end well" "No reason

to worry yet"., etec.)

Since the categorization was partially subjective two judges were
used, with interjudge reliability of 90%. The scores are thus the
frequency of appearance in each category. The lengtnh of the description

(number of sentences) was another score utilized from part B.

Part C. In this part the S is requested to perform a simple experiment
related to his ability to deliberately stop thinking about something.
Following this attempt he is questioned about his success, Two iteus
of similar form are used, and the proactive inhibit.on from the first
to the second is tested in addition to the success on each attempt as such.
The scores are based on the specific responses to the guestions

a) To what degree did you succeed in the task?

b) During what proportion of the time were you successful in
the task?

c) In what part of the experiment did you succeed?

d) Did the experiment make you feel uneasy?

In addition, after the two trials, the S was questioned about his

apility to concentrate. Combining the responses to all the quest.ons



~56-
about success a total score on part C was given (C-score)., Kesponses
to question d were analysed separately so as to obtain an unea-iness
score,

Part D. A list of 21 items representing possible events was
presented to the S who was asked to relate which of the events had
happened to him during his life. Once again the instructions stated
that the problem is tc find out whether diversive experience facilitates
or interferes with social intelligence, so that this part did not appear
out of the context within the WS. The items were divided intc those
representing events over which a person has no control, (e.g. surgery,
traffic accident, etc.,) and events which depend on the subjective
arpraisal of the situation, (e.g. feeling of great loneliness, disappoint-
ment, etc.). Tius, in addition to the total score based on the number
of events checked, two sub~scores referring to the above mentioned
division may be calculated. <They are referred to as D-dependent aud
D-~independent scores.

Following the four parts of the (43) the Ss were requested to write
any comments they might have concerning the test, The purpose of this
was to find which if any S's suspected the true nature of the test. As
will be showm later, this part provided us with some very int=resting
insights into the way this test was perceived by the Ss. In order to

facilitate the evaluation of subsequent analysss, all the scores used in

the (WS) are summarised in Table 3.
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Tabls 3

Scores of (¥S) used throughout this study

Part Scores
K
A 31 Sociel inhibitions
52 Social embarrassment
S1+S2 Total Social worrying
P Physical wcrrying
T Total intensity component
B Ag Aggression
Nt Neutral attitude
op Optimism
Ps Pessimism
RJ Rejection
Rs Reassurence
c Uneasiness
Total C-ascore
D D=dependent
D~independent

D=total



-58-

The various components of worrying which were analysed as a
theoretical framework for the construction of the (WS) were aow
tested empirically. It was ‘hought desirable to obtain some informa-
tion about the internal structure of (WS) by submitting its parts to
an intercorrelational analysis. In order to acnieve this, the test
was given to a sample of 83 first-year psychology students. Since
this was actually the first occasion on which the (WS) was used, it
was interesting to note that only 2 38 out of this already quite
3ophisticated group had any suspicions concerning the true nature of
the test, On the whole, there was an atmosphere of competitiveness
based on the notion of "social intelligence", and lively uebttes
developed between Ss who finished their task as to the "correct
answer" to some of tne questions.A few Ss stated explicitly in their
comments that they had to rely on their own private experience, since
the test was too difficult and not much is known about the behzviours
which were presented as stimuli. (On aubsequent tests with different
populations this sort of remark became quite frequent). The test

took about 30 minutes, w‘th the first $s handing in their questionnaires

after 15 minutes.

The internal structure of ;usz

In order to test the interrelations between the three intensity
scales the Pearson's coefficient of correlation wes computed. The

orrelations are presented in Table 4.
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Tabla 4

Correlations between the various intensity components

31 32 S1+S2 P T
5, X .12 .55 S0 a9
s, .12 X .78 A0 L2
S1+52 +55 .78 X -.08 .78
P "'020 010 "‘08 x 352

T .49 .72 .78 52 X
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Table 4 indicates that S1 and 82 appear to measure different
componerts of social worrying., (r = 0,12). By the same argument it
would suggest that the P scale is unrelated to the social scales, and
is even slightly negatively related to the social inhibition scale
(r = =« 0,20). The correlations between these subscauies and the
totsal indices (S1+52, and T) are, of course, spuriously influted

by common elements.
All the 15 items of part A were intercorrelatei with each otaer,

and the correlations appear in Table 5.

A factor analysis was made in order to locate the first factor,
The loadings appear in Table 5. Analysis of these loadings led to
the conclusion that the first factor is one of iniensity. The
intensity relates to the degree of 'damage' to be expected if the
event described in the item would materislize, i.e. the apprehensions
would come true,

The intercorrelations between categories of Part B are given in

Table 6.
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This hypothesis is substantiated by the relationship between Nt
and the intensity component as measured in Part A by the Total score.
This relationship can best be seen in the frequency distributions

as presented in Table 7.

Table 7

Relationship between it (Part B) and T (Part A)

T Nt 0 1+ Total
Low (1-5) 1 9 10
Ledium (6-9) 16 43 59
High  (10-15) 14 14
Total 17 66 83

Table T indicates that category Nt is used only by Ss who fall
in the medium range on the intensity componeat. This supports the
notion that Nt is an ettempt to keep a balanced, neutral, uncommitted,

unemotional attitude throughout the test.

Another interesting finding concerns the correlation teiwsen
category Rs (reasssurance) and the intensity component. The correlation
was found to be 0,30 (p < .05). This is in line with the notion that
the particular scoring system of Part A where 8s exhibit their worries
by reassuring themselves that they are natural is operating and
intluencing the Ss.

In order to find out whether the length of response to Part B relates

to werrying, the x2 test was used to test for the independence of this
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neasure of the intensity component. The X2 was found to be 6,0 and
hencs the hypothesis of independence must be abandoned (p'( V2) .

It appears that length of response is indicative of worrying.

No significant correlations were found between the scores of
Part C and those of Parts A and B. The two items in Part C were,
however, signiticantly correlated (r = 0.59), and therefore justify the

computation of a total sccere for Part C.

Part D was found to be independent of the other components, and
it was thus thought appropriate to include all the original parts of
(WS) in any future attempts to validate this test. The fact that no
high correlations were found su; .ests that no part of (WS) nmay be

regirded as redundant.

External validation 1 : orrelations with manifest anxiety and SD

Sarason (1960) rightly stated that the Taylor danifest anxiety
Scale (MAS) may be regarded as one of the major tocls in research
concerning individual difrerences in anxiety, or general level of
activation. The relatively siample procedure and scoring, as well as
availability of a substantial body of knowledge relating to this
scale u.ade it a natural choice for a cross-validation study. Since
MAS is one of the tests higuly influenced by the Social Desirability
(5D) variable (Edwards, 19573 Ssrason, 1960), and since the possible
elimination of this variable was one of the chief purposes in the
construction of (WS), it was possible to study the relationships between

all the three scales (MAS), (3D), and (WS) at the same time.
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Forty students of first year psychology were the Ss of this

study. (The WS was administered three months after the other two tests
to 83 Ss who have been discussed in previous sections, but only 40 of
those were given (SD) and (MAS) as well).

The correlation beiween (SD) as measured by the Edwards scale and
(MAS) was found to be r = =0.52 which in in the predicted direction
(P £ .01), The basic premise that the (SD) variable accounts for a
substantial part >f the variance in (MAS) was thus supported.

The correlations between (MAS), (SD), and various sccres of (WS)
sre presented in Table 8,

Table 8 y Intercorrelation between WS, MAS, & SD

LE] MAS sSb ws MAS SD

A S1 0.08 0.03 C TUnease 0.29 0.07

52 C¢.00 0.17 Total=C 0.05 ~0.14
S+S, 0.18 0.14

P 0.22 0.08 D dependent 0.17 -0.14

T 0.20 0.11 ind. -0.10 =0.18

Total D 0.1 -0.17
B Ag 0.08 0.08
Nt =0.15 0.14
Op -0.09 0.02
Ps 0.04 0.02
Rj 0.02 0.03
Rs - 0.1 0.06

length 0.28 0.10
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Table 8 indicates that the correlations beiween (MAS) and (WS) are
very low, and none of them reaches statistical signiticance. There is
a trend towards a positive relationship with Part A (intensity component),
length of response on part B, uneasiness on part C, and D-dependent score.
One should raise the question, however, to what degree should high
positive correlations be expected at all once it appears that (SD)
is accounting for a great part of (MAS) rosponses? In other words, the

question is, how strong cun the "anxiety component" of (iias) be?

Additional light can be thrown on this problem by analyzing the
correlations between (SD) and (WS). Here, i.owever, there is no
indication that (5D) is negatively related to (WS), and,therefore,
that the (4S) score reflect - attempts of the S8 to appear in a
desirable (non-patholosical) iight. On tue contrary, altaough not
statistically significant, there is a slight tendency teoward a positive
currelation between the two. T[hus, the present data indicute, that i
(W3) would be meaningfully related to some other iudices of "anxiety"
or"worrying", it woulu be cleared of the (SD) component. Closer
analysis of the correlations with (SD) can throw some ligat on the
different parts of the scale. As already mentioned, part A shows a
slight positive relationship, whereas in part B only the category lit
has any relationship at all, and again in a positive direction. This
would support the notion discussed earlier, that this category is
indicative of an attempt to avoid the test situation in an uncou:itting
xtauner, 'Total score of part C and all the scores of part D are negutively

related, and one may conclude that the true nature o the test is less

- e—— ————— o~ . - -
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camouflaged on thcese sections. This finding may be expected since in
parts C and D the 38 are giving information about themselves explicitly,

whereas in parts A and B they are guessing the behavior of other pecple.

The partial correlaion beiween the Total intensity component and
(MAS) while holding the (D) consteni is r = G.60 (P < .0l) whick may
te due to their mutual "anxiety component". Actually, such a partialling
sut procedure night make most of the correlations pcsitive and significant,

dae to the oppusite effect of (SD) on the two scales.

To sum up : The pattern of (MAS) correlations is interesting, but
cannot be uced as validation. It appears that there is a bigh loading
of social desirability (SD) operating which justified our hesitance ia
accepting it for our research purposes, More important was the success
in eliminating (SD) as a factor in (WS). This will become mors
meaningful if it becomes possible to demonstrate the validity of (Ws)

by some other means.

External validation 2 3 Reactions to experimental stress.

Since the major aia of ihe construction of (WS) wa5 the analysis of
individual differences in reaction to stress, it was natural to try and
validate this acale on data clore to this objective. Therefore, an
experiment was designed to inclide the following: baselins physiological
readings, reaction to threat, al'1lity to function during stressful
anticipation, reaction to a stressful event itself, ability to relax

quickly, etc.. It appeared reasonable to assume that processes of
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apprehension and worrying would be more easily demonsirated in a
stress situation based on Ss anticipation of an unavoidable frightening
event, thsau in streases which like problem solving situations allow the
Ss some conirol cver the consequences and distract his mind. On this
asscmption, the design of the experiment was essentially an anticipation

paradigm, with the actua) stressor having only a secondary role.

METHOD

Subjects: Thirty-six volunteer psychology students, who were tested on
(WS) two months earlier, were the Ss of this experiment. They were naive
concerning the purpose of (WS), and, therefore, could not relate the taing
of that test (embedded in a battery of other tests) two months earlier

to the experiment.

Apparatus and Procedure. The experimenter (E), wearing & white coat,
received S at the laboratory and requested him to sign a pledge of
secrecy concerning the experiment. The § was then attached to The
Sanborn Carrier Preamplifier (Model 150-1100) for recording of GSR and
Heart-rate. Following three minantes of baseline recording the S was
given the usual card detection task. The E returned to the room after
the detection procedure and immediately adjusted the lighting and left
the S in semi-darkness. The S was then given highly dramatic information
stressing the unpleasant aspects of the experiment without specific
reference to an electric shock. The E re~entered the room, placed a
shock electrode on §s right hand, and placed a waich on the table

before the S where it could be easily seen.
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The threats. Two threatening aspects were presented to the S. The first
threat consisted of informing the Ss ‘that they have to wait for 6 minutes
before reviewing a strong shock. The second threat coneisted of instruce
tions connected with the request to be prepared to sudbstract numbers by
heart, as quickly as possible without making mistakes during the anticipa-
tion period. At this point the Ss were asked to look at the watch, and
wait for the starting signal, as well as for the subtraction test..
Following the signal Ss were given the number 5 and asked to continuously
reduce it by 17, as quickly as possitle. This went on for the first
minute of anticipation, and was repea.ted_ (with the only difference being
the starting number) at the third and fifth minute of anticipation.
Following the third sﬁbstraction task Ss were reminded that there was
only one minute left before the shock would be given, Five smeconds
after tis shock was due it was actually given (using a 90V bdattery).
_Relua.tig. Two minutes after the presentation of the shock Ss were
threatened with a seocmd, stronger shock without any specific mention
of time, Following the start signal, however,} enterea the room, took
off the shock electrode, and explained thatno more shosks would be given,
and that he had only been threatened in order to study how well he would
be able to relax, The § was then left alone and requested to observe the
watoh and relax. Twelve minutes were given for relaxation, and then a

last substraction task was given which terminaced the experiment.



RESULTS

Scores of the physiological data.

In order to facilitate meaningful comparisons with the physiological

data, the following scores were computed for both the GSR (conductance)
and the Heart-rate {beats pe: minute) channels :
Baseline (Based on the readings on the second minute of recording)
Fear of shock (Basvd on readings at minute 6 ~ Bzseline)

Baseline

Fear of threat (base? on readings during threat instructions - Baseline)
Baseline

Fear of Subtraction {Based on readings at minutes L,3, and 5 - 2, 4, and 6)
Lability  (Based on the highest-lowest readings)

Relaxstion intensity (First minute of relaxation - lowest reading in
relaxation)

Relaxation speed (Number of minutes until lowest reading during
relaxation)

In addition to these scores the absolute readings for every minute

during the entire experiment were ccomputed.

Intensity cosponent
Table 9 presents the coefficient of correlations between the

physioiogical scores and intensity scores for both Conductance and

Heart~rate.

- ——— . - . Rl TS -
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Table 9
Correlations betweun intensity componeni and pysiological
gcores.
Physioclogical
Score Heart-rate Conductance
S1 82 S1+32 P T S1 82 S1+b2 P AT

Basgeline 0.07 0.29 0.25 0.04 0.19 -0.29 -0.15 <0.24 0.06 -0.15
Fear of 0.43 0.39 0.46 0.11 0.46 0.49 0.5 0.57 0.23 0.56

shock
Pea: of 0.16 0.05 0.11 0.06 0.11 0.49 0.51 0.55 0.11 0.48

threat
Fear of ~0.40 =0.36 -0.43 0.09 -0,29 ~0,.18 -0.21 -0.22 -0.13 -0.24
substraction

Lability 0.21 0.60 0.51 0.42 0.63 0.52 0.47 0.57 0.47 0.54
Relaxation -0.14 0.15 0.07 0.3 0.17 0.11 0.51 0.39 0.04 0.32

intensity

Relaxation 0.17 =0.36 =0.18 ~0.17 -0.23 -0.14 0.35 0.15 0.22 0.22

speed

Table 9 indicates that the intensity of fear reaction to the threat
of shock is significantly positively related to the intensity compoment
of (Ws). This happens in both physiological dhannels. Interestingly,
it is the social components of worrying which are highly correlated to
fear, although the stress of shock may be viewed as a physical siress
rather than a social one. The verbal instructions of threat are
frightening in their owm right and the degree of fear-reaction is
positively related to the intensity component. This, however, appears

to be the case in the conductance channel,only with no significant




71—
correlations for the heart-rate channel. Fear of substraction is
negetively related to the intensity component, significantly so in the
heart~rate channel. Lability is significantly positively related to
intensity component in both channels. Concerning relaxa’ion there is
nc clear picture, but conductance scores appear to be positively related
to both intensity and the speed of relaxation. On the whole, the
correlations with the intensity component are high, and this component
appears to account for a certain amount of variance in the individual
reaction to stress. Of special importance are the clear-cut findings
concerning the basic score of fear-reaction to shock, and one should keep
in mind the basic inconsistencies between the physiological channels
themselves in order to appreciate ihis finding. The comparison of the
two stresses : i.e. shock and substraction, suggests that they may be of
different quelity, and fear of one does not necessarily mean the fear of
the second. On the contrary, it is psssible that for some Ss the task
of substraction actually nerved as a distractor from tae anticipation

of the shock.

d

Table 10 presents the coeffioients of correlation between the
physiological scores of heart=rate and the pessimisa component.
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Table 10

Correlations between part B of (WS) and heart-rate scores.

Heart-rate score Ag Nt Op Ps RJ Rs Length

Baseline 0.17 0.14 0.10 0.06 -0.04 -0.04 0.2
Fear of shock 0,05 0.25 0,77 0.09 =0.54 =0.33 -0.06
Fear of threat 0.02 0.17 0.68 0.28 -0.39 =0.18 0.10

Fear of subtrac- -0.12 =0.01 0.10 -0.02 0.10 0,16 0.14

tion
Lability 0.22 =0.42 -0.41 0.09 0.22 0.09 0.10
Relaxation
intensity -0.12 0.03 <0.26 0.03 =0.22 (.00 -0.%4
Relaxsation -0,17 0.45 -0.11 -0.07 <0.52 ~0.03% -0,22
speed

The major finding in Table 10 is the number of highly significant
positive correlations between fear of shock and fear of threat and
optimism. This suggests the appearance of "defence® in a frightening
situation. Such a denial hypothesis is further strengthened in view
of the negative correlations between rejection and fear. Another
interesting finding is the significant negative correlation between
lability and neutral attitude. This again supporis the notion of lt
being an attempt to avoid the emotional components of the situation,
S8 neutral in the (WS)are more neutral in their physiological
responsiveness to stress.

Table 11 presents the ccefficients of correlation between the

physiological scores of conductance and the pessimism compoaent.

T I m— L
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Table 11

Correlations hetween part B of (WS) and conductance scores.
Conductance score Ag Nt Op Ps Rj Rs Length

Basgeline -0,02 -0.21 -0.13 0.11 0.52 0.06 0.18
Fear of shock 0.12 0,94 0,20 0.04 -0,40 0.10 0.09
Fear of threat 0.1 0.21 0.26 0,06 -0.33 0.31 0.19
Fear of subtrac-= -0,21 0.07 =0.24 =0.09 0.46 0.23 0.36
tion
Relaxation 0.32 =0,29 -0.24 0.32 0.52 0,02 0.28
intensity

Relaxation speed 0.25 =0.,43 -0.23 -0.07 0.44 -0.02 0.02

Table 11 indicates that rejection is negatively related to fear of
shock and fear of threat in both heart rate and conductance indices,
This, together with the tendency(rot reaching statistical significance)
of optimism to relate positively to these two scores of fear reaction

is additional support of the "denial" hypothesis.

Both tables agaia paint to the fact that the two siresses
employed in this study do not influence the Ss in a parallel way.

If any, the relationship between theu appears to be negative.

Parts C and D
Table 12 presents the coefficients of correlation between C and D

of (WS) ané the physiological scores.
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Table 12
Correlations between parts C and D of (WS) and the physiological
score
Physiological Heart-rate ... ..—Conductance
score - D
Uneas. Total Dep, Ind. Tot. Une. Tot. Lep. Ind. Tot.
Bageline 0.28 0.11 0.05 0.00 0.05 0.13 0.3 0.16 0.22 0.00

Fear of shock ~0.09
Fear of threat - 0.13

Fear of sub- -0,03

traction
Lability -0.06
Relaxation -0.03
intend ty
Relaxation -0.03
speed

0.03 =0.11 0,07 =0,06 =0,20 ~0.31 =0.03 0,12 0.02
-0.36 -0.10 0,05 <0.04 =0.13 =0.25 0,11 0.08 =0.05
0,50 =0,36 0.19 =0.24 0.11 0.21 0,09 ~0.07 0.04

~0.21 0.04 -0.17 <0,03 -0.12 -0.09 ~0.08 -0.01 ~0,06

0.09 -0,31 -0.41 <0.39 0,29 0.20 -0.38 =0.33 -0,40

0.08 =0,13 =0.12 0,14 0.21 0.12 0.04 -0.34 =0.09

Some interesting trends appear in Table 12, A systematic pattern appears

to exist between relaxution (especially intend ty) and Part D. It is

apparent that the greater the number of unpleassnt past events reported,

the smaller the relaxation after stress. Part C (both indexes) seems to

be negatively related to the physiological reactious of both channels.

The baseline of Conductance, however, is positively related to C.
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(WS) snd performance under stress.

The particular design used in this study provides information regarding
the ability of S to concenirate on the substraction of numbers during
anticipation of shock. On the basis of the task used, the focllowing
scores could be obtained:

Number of responses given during one minute (Total R)

Number of correct responses (R+)

Number of mistakes (R-)

A1l of the responses obtained during the four substraction efforts of the
experiment were scored. The sum total of these responses based on all four
ninutes was used as a total performance score,

Table 13 presents the correlations between (WS) scores and performance scores.

Table 13

Correlations between (WS)scores and performance scores

(WS) Scorse Total R B+ R-

Part A S, ~0.60 ~0.54 -0,16
32 0,40 =0,42 0.13
S1+32 -0.57 =0.55 .09
P 0.03 ~0.10 0.29
T ~0.42 -0.44 0.14

Part B Ag 0.11 0.15 -0,18
Nt ~0.01 0.07 -0423
Op - 0,26 - 0.29 0.13
Ps =0.08 -0.10 0.04
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Table 13 (cont.)

(WS) Score Total R R+ R~
Part B Rj -0.23 - =0,19 -0.14
Rs 0.08 0.02 ~0.23
Length -0.23 ~0.11 -0.42
Part C Uneasiness -0.07 0,10 -0.30
Total - C -0.30 -0,26 0,13
Part D D-dependent -0.20 0416 -0.14
D~-independent ~0.15 =0.04 =0.19
D=Total -0.,21 ~0.17 0.14

Table 13 indicates that there is a significant negative relationship
between performance under stress and the intensity component of (WS).
Closer examination of the table suggesis, however, that it is not the
quality of performance as such that is reduced by worrying, but rather
the quantity of performance. The negative correlations are highest with
the Total number of responses given during the task. There are fewer
positive responses, but not significantly more mistakes. Given that the
probability of a correct response is greater than the probability of
mistakes (as indeed the means in this study indicate), one may

interpret the above findings as worrying having an inhibitive influence

upon performance in general. Such ar explanation would then fit all the

data presented in Table 13. Once agsin, the social scales of intensity

huve higher correlations than the physical one. Interestingly, it is the

P v~
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physical scale of part A that is the best predictor of mistakes. The
correlations with parts B, C, and D are not significant, but the tendency
for negative relationship is highly consistent. Oace agaia, it is optimism
th: t resembles the intensity component more than pessimism, which is in

line with the denial argument already mentioned before.

To sum up : The data from this stress experiment have thrown additional
light on the nature of (WS). The intensity component was found to be a
good predictor of physiological reaction to threat and to the stress itself,
It was found that responses of optimism in part B responses are related t.
higher fear reaction than other responses. Rejection responses are indica-
tive of lower fear. Parts C and D were found to predict the degree of
relaxation following stress. In addition, all the scores of (WS),

but especially the intensity component, were predictive of performance undex
stress. The higher the worrying, the fewer the appropriate responses made.
External validation 33 Psychosomatic patients.

It was thought desirable to attempt the validation of (W3) in a thi.sa
and completely different manner. Frequent worrying and inability to relax
are regarded by many as basic elements in the etiology of some of the
psychosomatic syndromes., On the basis of this assumption it appeared
conceivable that patients suffering from psychosomatic illnesses would
score higher on (WS) than patients whose dingﬁosia is entirely one of
sometic ailment. The study to be reported should be regarded as a pre-

liminary attempt in this direction.
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Subjects.
Ss for this study were tested at three different places: The

Hadassah Medical School clinic, one of the wards of the Hadassah
Hospital, and Sanatorium Arza in the vicinity of Jerusalem. The selec-
tion of pmtients was based on their heving suffici ent knowledge of the
Hebrew language. The patients were told that the (WS) is part of the
testing procedure of the clinic ané the werd. All patients attending
these places at the time of testing were tested independently cof their
diagnosis. The diagnosis itself was obtained from the medical authorities
at a later stage. All in all 98 Ss were tested.
Diagnosis

Examination of the available medical information led us to doubt the
usefulness of ean analysis based on the diagnostic decisions appearing in
the files., An attempt was therefore made to utilize this material in a
nore systematic but preliminary way. Eight physicians agreed to ~=21vete
the patient descriptions and classify them into three categories: a
clinical picture never indicative of psychosomeiic iilness, sometimes
indicative of psychosomatic illness, and always indicative of psychosmatic

illness.

An evaluation of the physicians’ efforts indicated that there was
almost perfect agreement in regard to classification within the "mostly"
category. It appeared to be of little use to include the “sometimes"
category where agreement was not high. The main body of 8*s placed into

the mostly category suffered from asthma, ulcers, and colitis ulcerosu.
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A dichotomous analysis was undertaken in which the thirty three patients
placed in the mostly group were compared with all of the rest of the

patients (N = 65)

Given the diagnostic problems the results must be taken with much
reservation. There was a significant tendency for the psychosomatic
subjects to give more worrying responses on thrce items of Part A (items,
1, 9, 13). Other nonsignificant tendencies in the same direction appeared
in other items of Part A, Ir Part B it was found that psychosomatic
patients used category Ps and category Rj more often (P x° < .05).

The pessimistic outlook and lack of self confidence might be psychological

factors related to the development of psychosomatic complaints.

In addition, a superficial analysis suggests that there is a higher
degree of reported worrying tehavior in our total patient popuiation
(independent of diagnosis) than in the student population tested. further

effort will require new and better ssmples,

Individual Resotions to Stress and Detection of Information
Twerty two student volunteers had been given the WS, and had perticip.ved

in both the stress validation experiment and the detection experiment
(Chapter VI). It appeared useful to relate these two lines of work through

8 correlational analysis of their joint data.
A S/N score ( pean GSR response to hot card ) .. . pputed for

mean GSR response to cold cards
each subject. This score was correlated with all of the (Ws) indices and

the psychophysiological indices of the stress validation experiment.
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Two interesting correla.ions emerged which appear to be worth following
up. A Pearson correlation of +0.51 was obtained between the S/N acore and
part C of (WS), This suggests that a given stimulus pattern produces a
higher signal to noise ratio when the su%jsct feels that he .annot
intentionally stop thinking about a specific stimulus. Detectibility
was found to have a negative (=0.53) correlation with the fear of shock
score in the Leart rate channel. The parallel GSI score was not related in
any way to detectitility. This suggests that the most frightened individuals

may be pocr subjects for det-ction.



"SOCIAL INTELLIGENCE TEST®

Nane

The purpose o this test is to find out to what extent people can
put theaselves in the place of other people and guess their reactions to
all sorts of situations.

The correct auswers to the varicus questions in this test are knowm
from previcus research studies so that everybody can be given a score of
success in "social intelligence”.

Concentrate on each question and try to do as well as possible.

Thera is no time limit.

Part A
Before you is a list of unpleasant situations that every person may
encounter. For every situation you have to judge whether the person's
reaction as it is described shows natural apprehension (put circle around
N), or exaggerated apprehension (put circle around E). Do not skip any

questionss; if you don't knmow the answer nmake a guess.

N E 1., A person is in a burry to find an unknown address. He does not
approach anybody, bdbut deliberates about whom to ask.

N E 2. A person sitting in a bus is uncomfortably cold because of ar
open window, Nevertheless he lets quite a while go by before

asking his neighbor to cleose it.
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3.

10,

11.

12.

13.

14.
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A person would like to ask his boss for a raise, but constantly
puts off doing so.

A young man sometimes thinks about his old age.

A person bought a ticket to a show, but came late to the performance.

He does not dare to enter alone, and waits for other late comers.
A person feels that he ought to console another person who is

in mourning. He cen not make up his mind, and in the end does
not go.

A person who feels some pains, and fears he has cancer

before he has been examined.

A person entering a bus diseovers that he does not have enough
money ror the ticket. He does not ask anybody for a loan, but
walks home instead.

Somebody was offered an appetizing fruit, but refused it because
he suspected that the fruit was not washed.

A person entertaining a guest constantly fears that something
will go wrong.

A persan is walking along tho street and sees somebody whom it
is unpleasant for him to meet. He quickly orosses the strset.
A sudden screech of brakes is heard. A person can not concentrate
on anything, fearing that somedody got hust,

A few ninutes before important guests were due to arrive the
main course of the dinner was burned. The host was highly
embarrased.

A person pays the insurance company according to the number of
items insured., He has life insurance, disease, accident,

fire, theft, house and properiy insurance,
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N E 15. A person eomes to visit somebody, and after a snort time begins
to feel that he is disturbing and should leave.

Part B

In this part of the questionnaire you have to guess the thoughts of
people in all sorts of situations. In order to make this difficult task
easier for yourself, you are requested, after reading each question, to
close your eyes for a certain time, and imagine to yourself the described
situation. Answer .he question after you have thought about the problem.
Remember,not the speed but the quality of your answer counts.
1. A person waits for somebody he is very fond of to arrive, but he is

lute, Try to guess what he will probably think in this situation, and

describe his thoughts.

Close your oyes .........

2. A person received a notice from the Pontn0$fioo that a telegram awaits
him. Try to guess his thoughts on his way to the Post OSfice to collect
the telegraa.

Close your €yesS....scoees

- [ ——————rem- oy . . e e - -
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3., Person A told person B that he has something impcortant to tell him and
invited him to come see him the next day,
a. Did person B think about this messege just before he fell asleep?
b. Did person B forget it?
c¢. Did the message evoke more hope or apprehension in person 37

Close your eye8 coesesrsese

Part C

The place of ability to concentrate in relation to intelligence is
doubiful. An original approach to a complex problea probably requires full
concentration; on the other hand, it is also possible that the ability to
jump from one issue tc another is the key to originality.

It is not easy for people to deliberately stop thinking about a certain
subject. The thought returns agd n and agsin. In this peurt of the question-
naire you will test yourself in this respect.

1. Close your eyes for about one minute, and try during that time not to
think about a bus.
Start now ...e000
a. To what degree did you succeed?
very much/much/ a little / almost not/ not at all

T — 2
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b. What proportion of the time did you succeed?
most / substantial / sm:ll/ very small
¢. At what stage?
Beginning / middle / towards the end
d. Did this task make you feel uneasy?
very / substantially / a little / not at all
2. Try now again, this time don't think about clouds.
Close your eyes «.....
a. To what degree did you succeed?
very much / much / a little / almost not / not at all
b. What proportion of the time did you succeed ?
most / substantial / small / very small
¢. At what stage?
beginning / m*ddle / towards the end
d. Did this task make you feel uneasy?
very / substantially / a little / not.
3., How do you evaluate your ability to concentrate generally ?

excellent / good / not bad / weak / very weak

Part D

There is an argument that people who have had a variety of different
experiences have higher "social intelligence™. On the other hand, some
claim that past experiences interfere with "social intelligence". Dllease

answer the following questions honestly, in order to help clarify this issue.

——— e Wty L e .
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Here is a 1list of situations that one might encounter his life., If

You did experience a situation, put a circle around its number.

1.
2,
3.
4,
5.
6.
Te
3.
9.
10.
11.
13.
14,
15,
16,
17.
18,

19.

21,

Difficult illness

Surgery
Miraculous escape during danger (what danger?)

Death of a relative

Road accident

Present as a man was dying.

Difficult separation from a loved person.
Feelings of unusual physical fitness.

Danger (in the army, or any other occasion) what danger?

Economic loss

Successful execution of an important plan
Big disappointment

Shattering information

Subjigation (by a teacher, boss, parents, friends) who?

win in a lottery.

Feeling of heavy guilt concerning a transgression.

Holding of great responsibility with apprehensions of failure.
uyrave doubts and inability to decide.

A strougfeeling of shame.

hust somebody seriously unintentionally or because you did not have a

choice?
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