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CHAPTER I 

THE PROBLEM 

Purpose of the Study 

The purpose of the present study is to investigate the modifying 

relationship between the effects of positive social stimuli and dis

tracting stimuli upon behavior in a task situation. Specifically, the 

questions posed are (1) to what degree, if any, does social stimuli 

modify the e!!ect of distracting stimuli, and conversely (2) to what 

degree, if any, does distracting stimuli modify the effect of positive 

social stimuli in a task situation. It would be important to learn 

whether positive social stimuli actually reduce the effects of dis

tracting stimuli or whether distracting stimuli reduce the effects of 

positive social stimuli when both are interacting in a task situation. 

The role o! positive social stimuli and its supportive function are 

seen in the young child in the presence of the mother, the youth as a member 

o! a teen-age gang, and the worker as a member o! a union. In the pres

ence o! others, one may obtain a feeling of comfort and may attempt tasks 

which one would not attempt otherwise, e.g., the worker will go on strike 

in the presence of other union workers. Further, it frequently occurs 

that extraneous distracting stimuli such as conversation, radio, tele

vision, or other similar event orients the individual away from a task. 

On the one hand we have events which aid task productivity, and on the 

other hand, we have events which interfere with task productivity. 

1 



It would be interesting to learn if these two different kinds of events 

interact, if they do, and how they affect behavior in a task situation 

independently and in combination with each other. 

In this study, positive social stimuli will refer to the presence 

2 

of another person, whom the subject (S) has interacted with previously 

and selected by the S to be a companion, during one of the experimental 

sessions. In such a setting, an interpersonal commwdcation of a feeling 

of comfort or support is expected to take place, being communicated from 

the person selected by the S to be in his presence to the S himself. This 

communication of comfort should serve to aid the Sin task productivity. 

Distracting stimuli will refer to the presentation of an auditory 

type of disturbance which will be designed to interfere with the per

formance of the task. This external source of noxious stimuli will serve 

as a stress agent. In such a setting, a communication of stress is 

expected to take place from the source of the aural distraction to the 

s. This should serve to impede task productivity. 

Theoretical Frame of Reference 

The effects of present experience, particularly- social stimuli in 

the situation, on the response to stress have been delineated quite 

well by Bovard (1959). In a previous paper, Bovard (1958) had shown how 

past experience, particularly handling during the early stages of develop

ment, had an effect on resistance to stress in later life. In the more 

recent paper, he proposed that social stimuli in the same environment 

as a psychological stress agent, creates in the organism a chain of 

events which leads to a diminished response to stress. As indices of 

this respoI15e, either the pituitary-adrenal cortical or the sympathet-

ic o-adrenal medullary axes are involved. Both c ornponents occur in 
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association and simultaneously and are both mediated by the posterior 

hypothalamus ( Graham, 1953). Thus, Bovard suggested a research study in 

which a physiological response measu~ 1 to psychological stress be utilized 

under two conditions of stress: (1) the organism alone, and (2) the 

organism in the presence of one or more members of the same species with 

whom the S has had previous interaction. As one index, he suggested 

finger temperature as used in a study by Newton, Paul, and Bovard (1957). 

In that study, Ss were placed under two different role-playing situations, 

one positive and the other negative in tone, and recording of finger 

temperature was obtained to compare the differential effects. This 

measure satisfactorily differentiated the two groups under two different 

conditions, consisting of a condition involving being "fired" and the 

other being " promoted." Bovard concluded his paper with the impression 

that the presence of others, particularly others with whom one has previ-

ousl.y interacted, has a positive effect under stress. Consequently, he 

proposed an hypothesis to account for the observed effects, noted i n his 

review of the literature, as follows: 

Now a simple hypothesis to account for the observed effects 
is that the presence of an appropriate social stimulus in 
the same environment as a psychological stress agent, calls 
forth in the organism a "competing response" which inhibits, 
masks, or screens the stress stimulus, such that the latter 
has a minimal effect. (Bovard, 1959, p. 269) 

At the physiological level, he suggested that this effect is accounted 

for in terms of dampening of the two neuroendocrine components which 

respond to stress, through inhibiting activity of the posterior hypo-

thalamic centers that trigger stress reactions. Inhibition of this 

activity is hypothesized to result from stimulation of the anterior 

hypothalamic centers by social stimuli. Thus, stimulation of the latter 

region would appear to inhibit activity of the former. This could be 



tested through the use of physiological indices to stress under social 

stimuli and without social stimuli for various species. 

The effects o! threat of electric shock, aural distraction, and 

task design on rate and accuracy of performance were studied by Murphy 

(1959). In analyzing the overall effects of distraction on performance 

in this study, he found that the effects were different under the threat 

and the nonthreat conditions, obtaining an inverse relationship. In the 

nonthreat situation, distraction produced a performance decrement; but 
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in the threat condition, distraction resulted in a performance increment .. 

A possible explanation for this relationship was suggested by Lazarus, 

Deese, and Osler (1952). They suggested that deep involvement with the 

consequences of failure may be disrupting to performance on tasks re

quiring concentration. Murphy added that if one can make the assumption 

that preoccupation with the consequences of making an error (i.e., shock 

in his study) was disruptive to performance, one may take an additional 

step and suggest that the introduction of distracting stimuli served to 

distract from this preoccupation and as a result reduce the effects of 

threat of electric shock. Thus, distracting stimuli would appear to have 

an additional effect, being able to distract the Snot only from his 

task, but also from other stimuli, whether they be positive or negative 

in valence. 

The above hypotheses and explanatory statements on social stimuli 

and distracting stimuli as provided by Bovard (1959) and Murphy (1959) 

respectively, can be interpreted from a number of different theoretical 

viewpoints. Basically, Bovard presents an interpretation of the effects 

of social stimuli at the physiological level of analysis, emphasizing 

the neuroendocrine components, which is very much in keeping with an 

activation theory of emotion (Lindsley• 1951). However, he does not 
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ignore the learning and experiential factors :involved as is revealed in 

his earlier paper (1958). One could isolate out the physiological aspects 

and interpret the findings strictly at the behavioral level in keeping more 

with an S-R theory (Miller and Dollard, 1941; Dollard and Miller, 1950). 

The statement that certain kinds of early experiences condition the 

organism to resist the effects of stress better in maturity certa:inly 

indicate that these experiences have a modifying action on the organismts 

behavior in later life, which would fit most learning theories. Further

more, thi3 would not be foreign to a psychoanalytic type of interpretation 

in which early experiences are considered crucial in most cases, and 

certainly this would even be more true with the nee-Freudian approach 

as exemplified by interpersonal theories of personality (Horney, 1937; 

Fromm, 1941; Sullivan, 1953). Sullivan (1953) described the processes 

underlying the interpersonal communication of anxiety through "empathy," 

and he (1947) indicated that relief of anxiety can be conveyed similarly. 

Furthermore, he considered empathy to be most applicable in describing 

the arousal of anxiety in the infant by the mother and stated that this 

mode of communication can last throughout life. And, lastly, the role 

of social stimuli as hypothesized by Bovard would fit in well with a 

phenomenological or self theory. The interpretation would be twofold in 

nature. First, there is the matter of the presence or absence of an object 

or per3on in the S's phenomenal fi~ld at any given time; and, second, the 

valence of this object or person, either positive or negative, as perceived 

by the S from his own internal frame of reference (Rogers, 1951, 1955; 

Syngg and C0mbs, 1949). The manner in which Bovard defined an appropriate 

social stimulus would satisfy this type o'! .framework. According to Bovard, 

an appropriate social stimulus coneiete of a person with whom the S has 

previously interacted with and as a person selected by the S to be in 



his presence during certain parts of the experimental situationo Thus, 

such a person would be in the Sis phenomenal field and possess positive 

valence from his own frame of reference as perceived by the s. 

The theoretical interpretation of the role of distracting stimuli 

would f ollcw a. similar line of analysis a.s social stimuli, recognizing 

it as a.n external source of stimuli like social stimuli. Hcwever, the 

di!f erence between the two would be in terms of its valence. Another 

difference would be in its complexity, being less complex in interpre

tation by the S than social stimuli which may take more different forms 

and dimensions. Interestingly, Davitz and M:l.son (1955) suggested that 

social stimuli is a form of distracting stimuli in itself since the 

former adds new stimuli to the situation and acts to distract the S 

from fear producing cues, resulting in a reduction of the response to 

fea.r. Thus, from this viewpoint, we could look at social stimuli and 

auditory stimuli as competing distracting stimuli, one producing a 

dampening of stress a.nd the other producing stress J2!t!: ~, with the 

level of ea.ch determining which one would override the other. From 

this viewpoint, one could interpret the findings without depending 

upon a physiological level of analysis. 
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The definition of stress varies with the particular theoretical 

viewpoint of the researcher. No attempt is made to review the different 

definitions posed. In this investigation, the term stress will be used 

in its general sense rather than personal one. Any stimulus may in 

pr inciple interfere with normal patterns of behaving because of the 

particular threatening or deleterious meaning it may have acquired for 

the individual who is perceiving it. However, we may distinguish a class 

of stimuli which is more likely to be disrupting or noxious to most 

individuals. The term stress has been applied to this class of 



conditions. Consequently, we may conceive of a continuum of disturbing 

stimuli differing in meaning to the individual and in their tension 

producing effects. At one end of the continuum are such stimuli, often 

highly symbolic in nature, which have meaning only to a particular 

individual or limited number o! individuals and which to the observer 

may appear to be innocuous. At the other end are such stimuli, referred 

to as stress, which by their explicit onerous value to basic survival are 

likely to overload the adaptive capacity of all or most persons. Be

sides this continuum, stressful events may vary in degree, e.g., heat. 

Stressful events are capable of impairing efficiency, disrupting 

performance, disturbing habitual patterns of behavior, and arousing 

unpleasant emotional responses. In the present study, varying the level 

of difficulty of the task and introducing auditory distraction, we are 

able to disrupt performance (Murphy, 1959) and are able to arouse a 

physiological response to stress (Bovard, 1959). 

Statement of the Problem 

The above studies suggest the need to investigate the effects of 

positive social stimuli interacting with distracting stimuli upon task 

performance and physiological response to stress. In order to investi

gate these two effects, it is necessary to have two levels of social 

treatment, i.e., secial stimuli and no social stimuli, and two levels of 

auditory distraction, i.e., auditory distraction and no auditory dis

traction. Further, it will be necessary to have a stress activity which, 

in and of itself, will produce differences in perf ormnce and physio

logical response. This stress activity would provide the opportunity 

to establish a stress threshold or limen. Yet, in order to compare the 

effects of social stimuli under nondistraction and under distraction, 

7 
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it is necessary to introduce stress which is not external to the task, 

but, rather, inherent in the task itself. Lazarus, Deese, and Osler (1952) 

have suggested that a task itself may be inherently stressful due to 

the demand it makes upon the s. Conrad (1950) has referred to this 

type of stress as "load stress." Thus, utilization of tasks designed 

to produce significant levels of load stress is indicated. As a result, 

it is desirable to have two levels based on load stress in order to 

determine the relationship between social stimuli and distraction under 

different basic stress levels. 

The response measures include performance and physiological indices. 

The performance measures include rate and accuracy in performing a task, 

and the physiological measures include finger temperature and palma.r 

sweat indices. These are response measures utilized by Murphy (1959) and 

suggested by Bovard (1959) respectively. Both of the physiological re

sponse measures are indicated to test Bovard~s hypothesis. The Ss of 

the present study are normal ma.le children ranging in age from eleven 

to twelve years. They will serve to test the hypotheses and propositions 

in question as suggested in the above studies, and contribute to a 

better understanding of the response to stress in children. There is a 

dearth of knowledge in the experimental literature on this response in 

children. 

From the above, it would be necessary to have a research design 

which would provide: (1) a stress activity inherent in the task and 

which the S could perform to establish a stress limen, (2) a positive 

social stimulus to communicate comfort and non-comfort, (3) a dis

tracting stimulus to communicate stress and non-stress. The Ss while 

performing the basic stress activity, would be subjected to the inde

pendent variables of positive social stimulus and distracting stimulus. 



The dependent variables of task performance and sympathetico-adreno

medullary responses would be obtained under the above independent 

variables. Thus, we would be able to measure the modifying effects 

between social stimulus and distraction, and those of the basic stress 

activity. The treatments would come from the social variables, and the 

conditions would include distraction and task design under the social 

treatments. 

Fran this we would expect to find: (1) There are differences in 

performance and physiological response to stress between social and 

nonsocial treatments under distraction and nondistraction conditions 

respectively; (2) There are differences in performance and physiological 

response to stress between social and nonsocial treatments under two 

different levels of task activity. It is predicted that social stimuli 

will result in performance increment and dampening of the physiological 

response to stress, and that distracting stimuli will result in per

formance decrement and increased level or accentuation of the physio

logical response to stress. Also, 01 course, the more difficult of 

the two task designs will result in greater performance decrement and 

greater accentuation of the physiological response to stress. 

9 



CHAPTER II 

REVIEW OF THE LITERATURE 

Having presented the statement of the problem in the previous chap

ter, we can now examine the state of knowledge pertaining to the relevant 

variables of this study involving response to stresso 

Nature and Scope of the Literature on Stress 

Numerous studies have been conducted on the effects of psychological 

stress on behavior, particularly as they relate to performance and phy

siology. Since the scope of the literature on stress is so vast it would 

be prohibitive to review all of the literature, and, also, it would be 

beyond the scope of this present investigation as defined in the previous 

chapter. As a result, the present survey of the literature does not in

clude references to all the experiments on stresso This review is specifi

cally concerned with those studies in which some attempt has been made to 

determine the effects of social factors on the response to stress, particu

larly as they are manifested by performance and physiological response 

measures. 

Psychological stress research has been approached from a number of 

different methodological schemes and theoretical viewpoints. Three maj or 

methods are seen in the experimental study, the field study, and the 

clinical studyo Each has its strengths and weaknesses. The experimental 

method provides optimal control of variables but excludes the multivariable 

context found in real life situations. The field method focuses its 

10 
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attention on actual life situations but does not approach the reliability 

of the experimental method. The clinical method provides depth in study 

of individuals but is limited in its ability to generalize. Following 

are a number of different methods and viewpoints found in the review of 

the literature on stress. 

Experimental Method: Bovard (1958, 1959), following the lead of 

Seyle (1950), approaches stress research from an experimental and psycho

physiological viewpoint, but with primary interest on the effects of 

interaction of early experience and present social stimuli on stress 

behavior. He feels that the next step in stress research is to uncover 

the neuroendocrine mechanisms of behavioro Feeling that the results of 

pure behavioral research have reached the point of diminishing returns, 

he would like to discover the underlying neuroendocrine mechanisms 

associated with early and present social experiences which result either 

in resisting the effects of stress, or in raising the threshold for re

sponse to stress in general. He concludes that past and present social 

experiences can modify the pattern of neuroendocrine response in the 

organism such as to result in an associated change in response to stress. 

A different, but in some ways similar, approach is exemplified in 

the recent experimental study by Murphy (1959)0 He undertakes stress 

research at a purely behavioral level, with particular emphasis in the 

general effects of task design on efficiency and various stress stimuli 

on perceptual-motor performance. This is the most connnon type of experi

mental stress research found in the psychology literatureo Such studies 

permit manipulation of variables by the E, and contribute to general 

behavior theory. Experimenters following this line of research feel 

generally that this is the kind of research which is most basic and needed 

to promote psychological knowledge at this stage of development in 
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psychologyo 

Lazarus and Baker (1956) feel that research which assumes homo-

geneity of subjects seeks to understand the general effects of a stress 

condition on skilled behavior, but it is their opinion that individual 

differences of subjects in reaction to stress far outweighs the impor-

tance of any main effects of stress stimuli.. They define stress not 

only in terms of some external stimulus agent which affects the organism, 

but also as a state of the organism, antecedents of which need to be 

discovered. Stress is treated as a hypothetical construct intervening 

between certain antecedent conditions and the behavioral responses of 

the organismo Further, they suggest taking into consideration the indi-

vidual's perception of the situation as a variable~ 

Clinical Method: Janis (1958) is critical of a purely experimen-

tal or field type of study, indicating that these studies do not explore 

the depths of personalityo According to him, the former leaves you with 

inconsequential findings and th~ latter leaves you with undependable 

results. His approach is clinical with the psychoanalytic frame of re-

ferenceo He suggests the use of depth interviews plus systematic obser-

vations and behavioral ratings of Ss .. In a recent study of surgical 

patients, Janis (1958), demonstrated his dual psychoanalytic and behavioral 

approach to psychological stresso 

Field Method: Wallace (1956a) approaches the study of stress from 

systematic obs·ervation of human behavior in extreme situationso He made 

a study of the effects of the tornado in Worcester, Massachusetts, ex

ploring individual, group, and community behavior (Wallace 1956b). The 

approach is social, analyzing human behavior in actual life situations 

rather than in a laboratory sit11.&tion or clinical setting. A number of 

studies using this approach are referred to under another subheading in 
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this chapter (Mandlebaum, 1952; Mar.shall, 1951; Titmus, 1950). 

Social Stimuli and the Response to Stress 

The experimental study of the role of social factors on stress be-· 

havior is receiving attention from a number of diverse sources. Bovard 

(1959) defined psychological stress in relation to neuroendocrine func

tions, and presented some interesting hypotheses concerning the effects 

of social stimuli on the nervous and endocrine system which results in 

reduced response to stress. At the psychological level he suggested that 

the presence of others, particular ly others with whom one has previously 

interacted, has a protective effect under stress; and at the physiologi

cal level he hypothesized that social stimuli stimulate the anterior 

hypothalamic center, resulting in an inhibition of activity in the pos

terior hypothalamic center, which is stimulated by stress stimulio In 

turn, this leads to dampening of the response to stresso Thus, according 

to Bovard, a "competing response'' is established in the hypothalamic 

centers. He stated that stimulation of the anterior region appears to 

inhibit the poster ior one. However, he stated that there is yet no evi

dence for the hypothesis that social stimuli activate the anterior 

hypothalamus. 

Upholding Bovard's (1959) hypothesis, at the behavioral level, are 

a number of field studies suggesting the supportive effects of the small 

group under stress. Titmus (1950) reported that separation of the family 

and evacuation from London appeared more stressful to the children than 

did enduring the many attacks on London with the family intact. Likewise, 

Mandlebaum (1952) reported that studies of combat operations suggest t he 

effectiveness of the small group i n supporting each other in the f a ce of 

extreme stress in battle. Similarly, Marshall (1951) found that soldiers 
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separated from their original units and placed back in the front line with 

new units were relatively ineffective, but that soldiers who have been 

placed back or stayed in the same unit were more effective in combat. 

These studies indicated that interpersonal relations with others with 

whom one has interacted previously in a positive manner reduced the re

sponse to stress. But, when one is removed from the familiar social 

situation, there is an increase in response to stress. _Thus one would ,_

conclude that the presence of others with whom one has established an ap

propriate positive relationship has a protective effect under stress. 

In human laboratory studies, further support is given to the role 

of interpersonal factors in reducing the response to stress. Reiser, 

Reeves, and Armington (1955) demonstrated that release of emotional ten

sion through verbalization was a function of the persons interacting. 

Likewise, Seidman, Bensen, Miller, and Meeland (1957) discovered that 

Ss had greater tolerance for self administered electric shock when in 

the company of another person who they believed took pa.rt in receiving 

the shock. The latter study supports the concept of communication of 

the feeling of emotional support through the presence of another person. 

A number of studies have approached the problem of socially facili

tated reduction of the response to stress through animal experimentation. 

Masserman (1943) found that the presence of a nonfearful cat had a 

calming effect on a fearful one. Liddell (1950) demonstrated that a 

young goat isolated in an experimental chamber and subjected to a 

monotonous conditioning stimulus developed traumatic signs of experi

mental neurosis, while its twin in the next chamber and subjected 

to the same stimulus, but with the mother goat, did not. A study by 

Davitz and Mason (1955), comparing the effects of the presence or ab

sence of a rat on the level of response to fear in another rat, found 
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that the presence of a nonfearful rat significantly reduced the strength 

of a response to fear in a fearful rat. Conger, Sawrey, and Turrell (1957) 

demonstrated that rats, when alone in a chronic approach-avoidance con-

flict situation, had significantly greater resultant ulceration than animals 

tested in a group situation. 

In a very recent study, Mattsson (1960) designed an experiment to 

study a two-person situation where communication of anxiety and communi-

cation of comfort (relief of anxiety) could be demonstrated. The hypotheses 

tested were as follows: (a) a person who interacts"with a ~ore anxious 

person will himself become more anxious, and (b)•a person who interacts 

with a less anxious person will himself become less anxious. Th~ Ss were 

80 male college students. 
. ·,· . During the experimental session, shocked Ss 

' ' 
' ' 

and nonshocked Ss were .paired under two combinations of four conditions: 

(1) nonshocked S working with shocked S; (2) shocked S working w:i,th non

shocked S; (3) nonshocked S working with nonshocked S; (4) shocked S 
~ . 

working with shocked s. Shock was introduced as a variable to produce 

anxiety in the Ss. The response measures included changes in blood 

presure and finger sweat, and scores on a self-rating scale. Anxiety 

level was determined by use of a short form of t he Manifest Anxiety scale 

(Bendig, 1956). The findings ind~cated that the first -hypothesis was 

supported, but . the second hypothesis was not. The following reasons 

were proposed to account for the fact that connnunication of comfort had 

been less effective than comnrunicationoof anxiety: 

(a) the cues of comfort, that were to be connnunicated 
to the anxious s, were not strong enough; (b) the level 
of anxiety in the control Ss, against which the communi
cated comfort was compared, was not high enough; (c) the 
shocked Ss may not have attended to the cues of comfort 
displayed by their~partners; and (d) feelings of comfort 
cannot .be communicated as easily as feelings of anxiety. 
(Mattsson, 1960, p. 495) 
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Of course, in the above study, all Ss were exposed to social stimuli. 

Also, the persons with whom the S interacted were selected by the E, 

not the s. Consequently, it did not represent a comparison of the ef-

fects of social stimuli vso no social stimuli, and did not take into 

account the Sts personal perception of the person with whom he was to 

interact with. However, the study revealed that nonshocked Ss working 

with other nonshocked Ss manifested less anxiety than nonshocked Ss 

working with shocked Ss. The presence of a shocked S represented both 

a social stimulus and a stress stimulus, but the nonshocked S repre-

sented only a social stimuluso The combination of effects may have 

been additive. 

In summary, we found studies at the human and animal levels in 

which the presence of another member of the same species had a protec-

tive effect under stresso Previous interaction with the other person 

or animal, as the case may be, could be assumed to accentuate the 

effect of social stimuli on the response to stress. However, the 

study by Mattsson (1960) did not support the effect of coIIDI1.unication 

of comfort which would be equivalent to the presence of a supporting 

person in reducing the response to stresso This was probably so because 

the other person had no positive relationship with the Sso 

Finger Temperature and Palrnar Sweat 
as Measures of Response to Stress 

Experimental testing of Bovard's (1959) proposition that social. 

stimuli dampen the response to stress, through neuroendocrine activity, 

could involve, as indices of this response, either the pituitary-adrenal 

cortical or the sympathetico-adrenal-medullary components (Ramey and 

Goldstein, 1957; Cleghorn, 1953). The sympathetico-adrenal-medullary 



response is much more accessible to experimental manipulation by psy

chologists than the pituitary-adrenal cortical responseo The former 

can be measured more directly and easilyo Thus, Bovard suggested the 

use of this component, which includes finger temperature and palmar 

sweat responses as measures of response to stress. 
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Mittlema.nn and Wolff (1943) in a study of finger temperature changes 

during psychoanalytic interviews, observed that rapid changes occured 

which appear to correlate with emotional. feeling tones. Bovard (1951) , 

Paul (1956), and Newton, Paul, and Bovard (1957), in studies of the 

effect of brief stress and nonstress role- playing situations on finger 

temperature, demonstrated that this measure was related to response to 

stresso 

Plutchik and Greenblatt (1956), in a study of skin temperature 

changes, found that magnitude, rate, and duration of change were a 

function of initial temperatureo This indicated a need to obtain groups 

which are comparative on basal temperature under similar environmental 

temperature conditions for experimental investigations using this measure 

to compare groupso For an adequate experimental design, using Ss as 

their own control helps to eliminate the difficulty of matching Ss for 

comparative purposeso Temperature of the finger was found to provide 

the most adequate measures of this responseo 

In personal communications with Bovard,1 he related the use of 

individuals as their own control and observed a rapid drop in finger 

temperature under stressful conditionso He suggested the use of the 

thermocouple and tele-thermometer used in this study to obtain the finger 

lBovard, Eo Wo Personal communicationso 1959 
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temperature responsesol Also, he suggested using an index in which a 

basal finger temperature is obtained and that the resultant experimental 

one is subtracted from it for each individualo 

Gladstone (1953) reviewed the literature on pa.lmar sweat and pre

sented an improved modified instrument of the Silverman and Powell 

(1944a) technique which could be utilized with groupso In the present 

study, Gladstone's modified technique was used to measure individual 

palmar sweat responses o2 

Kuno (1934, 1956), Darrow (1936, 1937), Silverman and Powell (1944a, 

1944b, 1944c), and Gladstone (1953,1954) have all worked directly with 

palmar sweat and have found that it is correlated with emotion-like 

responses. Gladstone (1954) presented a procedure for obtaining the 

palmar sweat index and provided a finger temperature correction factoro3 

Kuno (1934) first reported the relationship that palmar sweat was 

a partial function of emotion, and demonstrated that mental arithmetic 

increased palmar sweat. Furthermore, he showed that sweat glands exist 

on the finger and that these sweat glands manifest the ordinary response 

of discharging sweat with mental and emotional stimulation. From measure

ment of sweat response over the entire human body, he found that sweat 

glands are present most densely on the palm and the sole, next on t he 

head, and much less on the trunk and extremitieso Also, that human 

sweating may be classified into thermal and mental sweating • . He stated 

that mental and emotional sweating appear on the palm of the hand, the 

sole of the feet, and the axilla only, while thermal sweating appear s 

over the body except on the palm and soleo Mental sweating is moderate 

in amount and is not progressive in natureo It rarely attains a state 

l,2,3 The technique is described in more detail in chapter IIIo 
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of copious sweating such as streaming down the skino Mental sweating 

is a function of sensory stimulation, such as intense noise or distrac

tion, and of work, particularly when it involves directed and sustained 

attention and concentrationo Of course, these variables are associated 

with external and load stresso Anxiety results in mental sweating as 

well as stressful situations which are social in origino Gladstone (1953) 

showed that the avarage palmar sweat of a group would increase when the 

average mental or emotional stress of the group would be increased& In

terestingly, Silverman and Powell <(l944c) found that palma.r sweat was 

more profuse with hospitalized neuropsychiatric patients than in norma.lso 

Kuno (1956) has demonstrated that sweat glands which respond to 

mental and emotional stimuli have no latent period before its onset, but, 

rather, imnediately attains a certain level of secretion which corresponds 

to the intensity of the stinrulation and the individaul's own perception 

of the situation, and remains as long as stimulation persists and subsides 

at once after it endso A study of the distribution of sweat activity on 

the palm was undertaken by Kunoo The findings of the study revealed that 

the most profuse emotional sweating takes place on the finger tipso Pro

fuse sweating is most found on the large protuberant regions of the palm 

which are the areas which may come in close contact with objects graspedo 

The correlation of the skin galvanic resistance to palmar sweating 

is an interesting oneo Kuno has shown through dual measures that the 

galvanic skin test may indicate with fair certainty the onset of sweat 

by a sudden decrease in conduction, but further changes in conduction 

do not adequately show changes in rate of sweatingo Maxim.um palmar sweating 

is achieved within five seconds after onset of stimulus, but decrease in 

palmar sweat is less precipitate, requiring five minutes to fall to a basal 

levelo However, so long as the stimulus remains constant, the palma.r sweat 
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remains constanto 

Two recent studies of palmar sweat substantiated further the value 

of using this response as an objective measure of anxiety and response 

to stress.o Bi.xenstine (1960) demonstrated the use of palma.r sweating as 

a measure of psychological tension in the clinical situation, and related 

this measure to therapeutic progress in a young graduate student and his 

wife. He found that pal.mar sweat was capable of giving the Ea very 

meaningful picture of a person's ongoing experiences. It was interesting 

to find that changes in the student~s. palmar _sweat level was associated 

with similar changes in his wife's palma.r sweat level supporting an in

terpersonal basis to obtained palmar sweat measures . Also, Bixenstine 

found that level of pal.mar sweat was greater at the end of a therapeutic 

session than at the beginning, indicating, in this particular case, therapy 

was experienced as tension inducing rather than tension reducingo This 

would seem to contradict Bovard's hypothesis that the presence of an 

appropriate social stimulus would reduce the response to stress. How-

ever, this may be interpreted as a case of individual difference in re

sponse to the particular situation as perceived by the s, or the particular 

relationship may be inherently stressful in itself, becoming more stressful 

as a person relates his problems, holding the presence of another person 

constanto 

The other recent study using palmar sweat was conducted by Mattsson 

(1960). This study was designed to test the communication of anxiety 

and comfort in a two-person situation. He found significant differences 

beyond the oOl level for this measure, supporting the hypothesis that a 

person who interacts with a more anxious person will himself become more 

anxious. However, pal.mar sweat measures did not support the hypothesis 

that a person who interacts with a less anxious person will h~elf become 



less anxiouso The reasons proposed for the rejection of the latter 

hypothesis were mentioned earlier in this chaptero Again, this brings 

up the question of the supportive effects of social stimuli on the 
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response to stress. Of course, the Ss did not have the choice of selecting 

their :n:ate under the various conditionso Bovard (1959) stated that there 

is a personal perceptual aspect in his definition of an appropriate social 

stimuli which would reduce the response to stress. 

There have been only a very limited number of studies involving 

children. Kuno (1937, 1956) demonstrated that palmar sweat measures could 

be obtained satisfactorily with childreno On an arithmetical concentration 

task, a load-type stress situation, he found that pal.mar sweat increased 

with increased difficulty of the task in seven year old Ss. Gladstone 

(1953) obtained very significant results, reaching the .001 level with 

high school students under situations which differ in affective value. 

The results indicated that the test was valid as a test of emotional 

level. However, in test-retest reliability following a period of one week, 

college students obtained a coefficient of .69, but high school students 

obtained a coefficient of .45. Obviously more information is needed on 

the palmar sweat responses of children in stress situations . 

Performance Under Task Design and Auditory Distraction 

The role of task design and auditory distraction in the present 

study was to provide appropriate stress to test the hypothesis. Task 

design is a form of load stress and is inherent in the task itself 

(Conrad, 1950). The tasks used in this study consisted of two of the 

range-ring patterns designed by Garner, Saltzman, and Saltz:n:an (1949) 

in their study of task design and performance speed. Auditory dis

traction is a form of external stress and consists of stimuli which 
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bothers, disturbs, or distracts the S during the performance of his task. 

The great majority of studies on the effects of psychological stress 

upon performance demonstrated that performance was impaired (Holtzman 

and Bitterman, 1952; Katchmar, 1954; Lazarus, Deese, and Osler, 1952; 

Miller, Bouthilet, and Eldredge, 1953)0 However, there were exceptions 

where performance was not impaired (Gates and Rissland, 1923; Hurlock, 

1924; and Verville, 1946). 

Studies by a number, of, investigators have shown that the effect of 

a given increment of stress was greater when added to higher rather 

than a lower existing level of stresso (Chapanis, 1954; Conrad, 1950; 

and Mackworth, 1952). However, several studies performed using distrac

tion stress resulted in performance decrement under one condition and 

performance increment under another conditiono These studies showed that 

an inverse relationship was produced by distraction stress (Angelino and 

Mech, 1955; Auble and Britton, 1958; Murphy, 1959). 

Murphy (1959) performed a study which was very relevant to the 

present investigation in terms of variables and method used. He conducted 

a study of the effects of threat of electric shock, aural distraction, and 

task design on performance. Essentially, he integrated two different but 

closely r elated lines of research in psychology; (a) studies of the effect 

of psychological stress on performance; (b) studies of the effects of 

task design on operator efficiency. Murphy found a marked performance 

decrement under threat of shock. The difference between the effects of 

threat and nonthreat was highly significant, being beyond the .001 level. 

However, the effect of distraction was not significant. An interesting 

explanation is given for this findingo It seems that distraction affected 

performance differently under the threat and the nonthreat conditions. 

There was an inverse relationship between the effects. Under nonthreat, 
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distraction produced a performance decrement and under threat it produced 

a performance incremento He explained this state of affairs in terms of 

the role of distraction in serving to distract from threat and thereby 

reduced the effects of threat on performanceo This effect was suggested 

earlier by Lazarus, Deese, and Osler (1952). Very significant results 

were obtained for the four patterns ma.king up the various task designs. 

The level of significance was beyond the .001 level. The greatest dif

ference was found between pattern A and pattern D (Pattern A and D were 

used in the present study. See Figure 1). The interaction between 

pattern and distraction was not significant. This is without a doubt 

related to the inverse relationship of the main effects of distraction 

under the threat conditions. 

In general, distraction, in the form of auditory stimuli, results 

in impaired efficiencyo The evidence is not consistent but does tend 

to show that distracting sounds affect accuracy and speed of pe_rformance 

(Berrien, 1946)0 However, the study by Angelino and Mech (1955) indicated 

an inverse relationship between general adjustment as measured by the 

California Test of Personality and routine performance under auditory 

distraction. Also, Auble and Britton (1958) obtained a similar inverse 

relationshipo According to their study, the most anxious Ss, as deter

mined by the Manifest Anxiety Scale (Taylor, 1953), performed significantly 

better under auditory distraction than they did under quiet conditions, 

while the :least anxious Ss performed betteriuilder: quiet conditions, but 

not:· significantly so. This inverse relationship is explained on the basis 

of personality differences and is in keeping with the results of Angelino 

and Mech (1955). 

We can conclude that the effects of auditory distraction as a form 

of stress has had varied effects on performances. Murphy's (1959) 

-



proposition that distraction distracts from threat m~y be extended to 

include other sources of stress stimuli, or even other independent 

variables such as positive social stimuli. 

Stress Research Conducted with Children 
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Recent studies of the effect of social factors on the response to 

stress and the effect of psychological stress on performance use adults 

to a much greater degree than children as Sso However, on the other 

hand, there are numerous developmental, field, and clinical observations 

on children's emotional behavior, and experimental studies in related 

areas (Baker, Dembo, and Lewin, 1921; Bloch and Martin, 1955; Despert, 

1942; Ha~rd and Freeman, 1941; Titmus, 1950; Wenger and Ellington, 

1943). Fortunately, recent development of the children's form of the 

Manifest Anxiety Scale (Castaneda, McCandless, and Palermo, 1956a), 

and recent increased interest in basic research in child psychology, 

has stimulated research in studying the relationship of anxiety to 

performance and complex behavior. Castaneda, Palermo, and McCandless 

(1956b) and Palermo, Castaneda, and McCandless (1956) have reported 

norms and reliabilities on the children's form of the Manifest Anxiety 

Scale on performance and complex behavior, respectively. Since interest 

in anxiety usually is accompanied with interest in stress, it is believed 

that studies in the latter will ensue. 

The alleged deficiency in the quality and quantity of research and 

lack of interest in theory by child psychologists was pointed out in 

two recent papers, one by McCandless and Spiker (1956~ and the other by 

Terrell (1958)0 There is no question as to the need for better under

standing of children's behavior in response to stress, especially as it 

is related to social factorso 



Analysis of the literature indicates that the combination of the 

variables of interest in the present study have not been utilized pre

viously. Further, it is obvious that nothing has been done to combine 

the effects of these three:,variables using children .. as Ss. 

To investigate these variables, we present our design for such a 

research in the ne~t chaptero 
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CHAPTER III 

METHOD 

As indicated in the previous chapter, our goal is to investigate 

the effects of social stimuli in a task and distraction situation. 

Following, we delineate the variables, subjects, task, measurement 

techniques, procedure, and research designo 

In this study, briefly, there are four combinations of two levels 

of task and two levels of distraction conditions arranged so as to have 

four groups of 20 Ss in each conditiono Each group undergoes two 

different levels of social treatment. The task consists of dealing 

a deck of cards with eight range-rings in which a mark appears on one 

of the rings. The Sis required to call out the number of the range

ring indicated by the mark as quickly as possible, avoiding errors. 

Variables 

Three independent variables, each at two different levels, and 

two dependent variables, each with two different measures, were utilized 

in this study. Following were the independent variables. 

1. Social stimuli: There were two levels of this independent 

variable - (a) absence of social stimuli, and (b) presence of positive 

social stemulio Social stimuli was defined as the presence of a child 

selected by the S to sit with him during the experimental sessions 

(Bovard, 1959). The child would sit to the left of the So During the 

experimental trials, the E observed the Ss behind a screen. This was 
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necessary to eliminate the effects of the E as a social stimulus in the 

"no social stimuli" conditions. 

2. Aural distraction: There were two levels of this independent 

variable - (a) absence of aural distraction, and (b) presence of aural 

distraction. The distraction was produced by presenting to the subject 

a series of random numbers aurally during the experimental session, as 

in Murphy's (1959) study. During the experimental session, the S was 

required to call out marked range-ring number. The aurally induced 

random numbers were recorded on tape and presented to the S through 

earphones in a moderately loud conversational tone, approximately 75 
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to 80 decibels above threshold. The recorder was turned on about three 

seconds before the beginning of the experimental session and was turned 

off at the end of the session after the S has completed the deck. The 

earphones were adjusted to the S after he completed his last preliminary 

trial. 

3. Task designs: There were two task designs in this independent 

variable producing two levels of load stress. These were the task 

naterials, consisting of pattern A and pattern Das described by Murphy 

(1959), also described under the subheading of task below, and illus

trated in Figure 1. 

The two dependent variables, performance and physiological response, 

were the following. 

1. Performance: Two criteria of performance were used: (a) time 

in seconds to deal a deck of 32 cards, and (b) number of errors made. 

2. Physiological measures of response to stress: Two response 

measures of stress were utilized; (a) finger temperature, and (b) 

palmar sweat. The finger temperature measure was obtained by use of 

a surface temperature thermocouple as used and described by Newton, Paul, 
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and Bovard (1957), and the palmar sweat measure was obtained by a tech

nique recommended and described by Gladstone (1953)0 The physiological 

measures were recorded immediately following the completi on of each task 

under the various conditions. 

Subjects 

The Ss consisted of 80 ma.le children enrolled in the sixth grade 

of eight Oklahoma City public schools, having a total sixth grade en

rollment of nearly 400 pupils. Children enrolled in special classes 

for the physically handicapped, mentally retarded, or emotionally dis

turbed were not includedo The Ss were randomly assigned to one of the 

four experimental groups under various stress conditions as follows: 

(1) Group I, task A-no .distraction; (2) Group II, task A-distraction; 

(3) Group III, task D-no distraction; (4) Group IV, task D-distraction. 

Each S selected another child of his choosing to participate in the 

experiment under the social treatment situation. 

The materials used in .the study were the same as that util ized 

by Murphy (1959) and, formerly, by Garner, Saltzman, and Saltzman 

(1949), consisting of two different range-ring patterns with eight 

rings each and a mark appearing in any of the four quadrants on any 

one ring, without duplication, ma.king 32 cards in each of the two decks. 

The decks were arranged according to range-rings patterns, and consisted 

of pattern A and pattern Das used by Murphy. The investigators who 

have used these materials in the past found that the two patterns re

sulted in very significant differences in performance beyond the .001 

level. The two different task designs appear in Figure 1. Task D has 
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significantly greater load stress value than task A. 

The purpose of the task is to produce a stress limen independent of 

the distraction stress. The Sis required to deal a deck of cards calling 

out the number of the correct range-ring on which a mark appears. This 

is to be performed as quickly as possible, avoiding errors as one is 

dealing and calling out the numberso The cards are placed in the deck 

in a pre-arranged order so that the E can record errors as the Sis cal

ling out the numbers. Each S deals a deck of cards, representing one of 

two different load stress levels, either distraction or nondistraction 

conditions, depending on which of the four conditions he is assigned. 

However, each S must undergo two different levels of social treatment, 

i.eo, social and nonsocial treatmento 

Physiological Measurement Techniques 

Since environme.ntal temperature effects skin temperature and palmar 

sweat responses, the physiological measures were obtained in a room under 

fairly constant temperature. The recordings were made only if the room 

temperature was between 68°F to 72°F. Fortunately, a thermostat con

trolled the room temperature and kept it at a fairly constant level. 

To avoid the influence of differences between street and room temperature 9 

Ss were allowed to rest in a room 20 minuteso 

1. Finger temperature: A thermocouple, consisting of a lead attached 

at one end to the temperature recording apparatus (tele-thermometer), and 

at the other end to the ventral surface of the' distal phalanx, third fin

ger, left hand:, was used to obta:Lm finger' temp.er.at.ure1 ~easuneso As there 

a.re marked iindiv:idtil ,di:f.feri.,ncet d:n tillmgeir, t~pe:ir.a:tu±:le., ain iptt.ill.al thr.ee 

minute:·.:petio11Lwas ·liseti. to espabibish a basal mean temperature for each s. 

Variations in finger temperature due to experimental manipulation were 



calculated from this base figure for each S by the following method; 

The mean temperature obtained at the end of the experimental sessions 

over a three-minute period were subtracted from the Qasal figure to. 

est~blish an index of change. Thus, a negative index would indicate 

a rise in finger temperature fl,Ild a positive one a fallo A fall in 

temperature is associated witt emotional stress (Bartlett, Bohr,· 

Helmendach, Foster, and Mille, , 1954; Bov~rd, 1951; Mittle~n and 
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Wolff, 1943; Friedman, 1950; Paul, 1956; Plutchick and Greenblatt, 1956). 

A Model 409 surface temperature thermocouple and a Model 44-TD 

tele-the:rmometer were obtained from the Yellow Springs Instrument Co., 

Inc., through the Departme~t of Psychology, Oklahoma State University, 

to obtain the finger temperature measures. This equipment is similar 

to that utilized by Newton, Paul and Bovard (1957). Bovard1 suggested 

the use of the above type equipment and recollml.ended the procedure used 

in this study to obtain finger temperature measures with it. 

2. Palma.r Sweat: Gladstone (1953) developed a modified version of 

the Silverman and Powell (1944a, 1944b, 1944c) technique for measuring 

palma.r sweat, which involved painting the palma.r surface with a ferric 

chloride solution and holding the pal.mar surface on a tannic acid 

treated paper for three minutes. Gladstone's technique, which is utilized 

in this study, consists of preparing a 5% tannic a.cid treated paper from 

a fairly uniform translucent paper (Diet;gen Number 198M) and a salt 

solution, consisting of a mixture of 13g, anhydrous ferric chloride and 

400cc reagent grade or chemically pure acetone. An individual opal 

glass container with a thermosetting, threaded, plastic cover with a. 

solid polyethane liner is used for each s. Six whi:t.e, medium blotters 

lBovard, E.W. Personal communication. 19;9. (See Bovard, 19;9). 



about 1/8" smaller than the jar interior were used with 5l cc of salt 

solution. Gladstone suggested the use of the container between one and 

five hours after fillingo The instructions for administration of this 

test were as follows: 

1. Loosen the cap, but do not remove it. 
2. Wipe off your fingers on this piece of cloth. 
3. Remove the covero 
4oL Press·youri fi::usk.arid",secorid:fingers one.: after 

the other on the blotterso Press each finger 
twice'o 

5. Wave your hand for 20 seconds. (Illustrate 
and observe the time on a stop watch.) 

6. The E replaces the cover while Sis waving 
his hando 

7. Press your finger on the paper attached to 
the clamp. The whole flat of the fingertips 
should be on the papero 

8. Time; remove the fingers from the clampo 
(This is at the end of three minutes.) 

The palma.r sweat index is obtained by computing a ratio of the print 

measure to the paper measure near the print, and then subtracting a 
',,U ·l,1·ci -~'(·.l:C: :· .. ;:.,:., ... 1.\· C 

correction factor which is related to finger temperature (Gladstone, 

1954). Thus, increased sweating results in a lowered palma.r sweat 

index. 

Measurement of the darkness of the palmar sweat print was obtained 

by passing a standard amount of light through the center of the print, 

catching the light rays which are allowed to pass through the paper 

and print on a light sensitive cell, and measuring the resultant elec-

trio current transmitted to a microammeter, which provided a relative 

measure. The procedure used in obtaining the measurement required pre-
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caution in avoiding errors and consistency in approach. It was required 

that the print be placed over the light opening on top of the apparatus, 

centering the print upon the opening as nearly as possible to the center 

whorl, or corresponding fingerprint configuration, in the center\of the 

light. Palmar sweat prints which were not large enough to cover the 
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opening were discarded as a matter of procedure since the measurement 

obtained would not be valido After the print was laid down over the 

light opening, the light sensitive cell was pressed over the print, 

pressing the p?,p.er flat between the two surfaces. Caution was taken 

to press the light cell over the print with the same pressure each time. 

As the light cell was attached to an arm which in turn was attached to 

the apparatus, the problem of placing the light sensitive eel:!. over 

the same place each time was solved. Deflections on the microammeter was 

inversely proportional to the darkness of the print. Darkness of the 

print is dependent upon the amount of sweating and is associated with 

emotional response of the stressful nature (Darrow, 1936; Darrow and 

Henry, 1949; Gladstone, 1953, 1954; Kuno, 1934, 1956; and Silverman and 

Powell, 1944a, 1944b, 1944c). 

All of the materials and equipment, except the chemicals and 

special paper, for obtaining pal.mar sweat measures were supplied. 

through the Department of Psychology, Oklahoma State University. Glad

stone (1953) provided the recording apparatus necessary for obtaining 

pa~mar sweat measureso It included a light sensitive cell connected to 

a microammeter and mounted on a base with a !'' x ktt hole, allowing light 

from a lamp to pass through. Gladstone1 provided special instruction 

on the use of the equipmento 

Procedure 

The procedure was similar to that of Murphy (1959) with the exception 

that social stimuli was introduced and threat of shock was eliminated as 

independent variables, physiological measurement techniques were added as 

loladstone, RoJo Personal communioationo 19590 (See Gladstone, 1953). 
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stress response measures, and only two decks rather than four decks were 

used. In order to establish a limen, preliminary sessions were employed. 

Preliminary sessions: The S was seated at a table opposite E, and 

was handed a preliminary deck of cards •. The cards in the preliminary 

deck were identical with the task cards in every respect except th.at; 

instead.of a pattern of range-rings, a number from one to eigpt appeared 

at the center of the cardo There were 32 preliminary cards ip each decko 
i 

The S was instructed to deal the cards from the top of the deck as rapidly 
' 

as possible and to call off the numbers marked in the center of each cardo 

At the signal, "ready - go", the S ran through the preliminary deck and 

was given two trials with this decko The errors and time required to deal 

deck was recorded following the second trial. The errors and time score 

following the second preliminary trial was the Ss preliminary error and time 

scores. Likewise, the finger temperature index and the palmar sweat index 

obtained at this time was the Ss preliminary indices. 

Immediately after the preliminary time score was redorded, the S 

was handed one of the decks of task cards depending upon the condition 

he was assignedo He was instructed to avoid making errors. Each time 

the S made an error, he was stopped and his attention was called to the 

error. Then he was permitted to proceed with the rest of the cards in 

the deck. As soon as one deck was completed, the S was given the.other 

one, with a different pattern of range-rings, until both task decks were 

run through once in this manner. 

The task decks were then presented for a second time and the S was 

was advised that he would no longer be informed if he made an error. 

For the second series in dealing the task cards, each of the cards were 

presented in reverse order. The E recorded the time required to deal 

each deck and the number of errors ma.de. 



After completing the second series of preliminary trials, each 

S was told that he would be required to deal one of the two decks two 

more timeso He was asked to try to do much better than the average 

score of the Ss who had dealt the same cards during the previous week. 

He was further informed that he would be paid five cents for each second 

that his average time score for the next two series better the average 

score for the previous week, but that five cents would be deducted from 

his winnings for each of the average numbers of errors he ma.de. 

Experimental sessions: Following the preliminary sessions, as 

described above, Ss were randomly assigned first to one of the four 

stress conditions (Task A - no distraction, Task A - distraction, Task 

D - no distraction, Task D· -distraction) so as to provide 20 Ss in 

each condition. Within each of the four stress conditions, the Ss were 

further randomly assigned to one of two sub-groups of ten Ss eacho One 

sub-group was subjected to the social treatment, while the other sub-

group was not. In order to counterbalance the effect of the preatment, 

the procedure was repeated with the social treatments reversed. Thus, 
' ' 

each sub-group under each of the four major groups were subjected both 

to social and nonsocial treatmentso 

Summary of Experimental Design 

There were four combination of task and distraction stress condi-

tions with 20 Ss in each combination. Each Sunder .each stress condi-

tion acted as his own control receiving two social treatments •. In 

addition, the experimental design provided for counterbalancing order 

in each of the four combinations of task and distraction conditions for 

social treatmento The experimental design follows Lindquist's (1953) 

type III design. 
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In the next chapter, we shall report the data obtained and its 

statistical analysiso 
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CHAPl'ER IV 

BESULTS 

In this chapter we present the results obtained and analyze them 

statistically. The results include the data obtained during the pre

liminary and the experimental sessions, and for each of the response 

measures used, i.e., the time required in performing the task, the num

ber of errors accumulated in performing the task, the degree of finger 

temperature, and the amount of palmar sweat. 

The preliminary data was obtained in order to establish a limen 

to use as basal data for adjusting the measures obtained during the 

experimental trials, and to assess the four preliminary groups prior 

to the experimental sessions. We take up the results obtained during 

the preliminary sessions first and then take up those obtained during 

the experimental sessions. Similarly, we take up the performance re

sponse measures before the physiological response ones, under the pre-

. liminary and experimental sessions respectively. 

A Bartlett's test for homogeneity of variance was performed on all 

data prior to analysis in order to determine if a transformation was in

dicated. 

Preliminary Performanoe Scores 

The performance scores consist of time in seconds to deal a deck of 

preliminary cards and the number of errors accumulated while dealing the 
-~. 

deck of preliminary cards. 
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The means and standard deviations of the preliminary time scores 

for Ss assigned to each of the four experimental groups and the F-value 

and P-level from an analysis of variance of yhe preliminary time scores 

are provided in Table I. As can be seen from the analysis, there is no 

significant difference among the four experimental groups on preliminary 

time scores, using a P-level of .05 as the criterion level for a signifi

cant difference. 

No errors were made in dealing the preliminary deck. The cards 

merely contained numbers in the center of each card. Each S was able to 

read the numbers clearly without difficulty. 

Preliminary Ph.ysiological Measures 

The physiological response measures include finger temperature and 

palmar sweat. In addition to the reasons stated previously, these measures 

were obtained during the preliminary sessions to familiarize the S with 

the techniques and procedure. These measuring techniques and procedure 

were simple enough that the S was able to adapt rapidly to them. 

The means and standard deviations of the preliminary finger tempera

ture measures for Ss assigned to each of the four experimental groups and 

the F-value and P-level from the analysis of variance of these measures 

are provided in Table I I. As can be observed from the analysis, there is 

no significant difference among the four groups on the preliminary finger 

temperature measures, using a ~-level at the .05 level of significance 

as the criterion level for a significant difference. 

The means and standard deviations of the preliminary palmar sweat 

indices for Ss assigned to each of the four experimental conditions and 

the F-value and P-level from the analysis of variance of these measures 

are provided in Table III. As can be seen from the analysis, there is 



Condition 

-:eatteni A-
no- distraction 

Pattern A-
· distraction. 

Pattern D-
· no distraction 

Pattern D-
distraction 

TABLE I 

PBELIMINARY TIME SCORES IPOR-Sffl!O'ECTS 
... ASSIGNED TO EACH CONl>ITION* 

N Mean 

20 22.22 

20 23 .Ol.:. 
-~~-

20 21.53, 

20 22.34 

*F • 1.11, d.f. = 3, P greater than .05 level. 

Standard Deviation 

3.36 

3.54 

3.44 

3.90 

u) 

'°· 



TABLE II 

~LIMINARY FIN'~ ~TUBE ~ FOR SUBJECTS 
ASSIGNED TO EACH CONDITION* ... 

Condition N Mean Standard Deviation 

Pattern A-
no distraction 20 82.6 3.0 

Pattern A-
distraction ·20 83.4' 3.2 

Pattern D-
no distraction 20 83.0 2.8 

Pattern D-
distraction 20 81.8 2.8 

*F = 0.65, d.f. = 3, P greater than .05 level. 

~ 
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no significant difference among the four experimental groups on the pre-

liminary palmar sweat measures, using the .05 level again as the criterion 

for significance. 

Experimental Performance Scores: 
Time 

The time in seconds taken by each S to deal each one of the two 

decks of task cards during the second of the final two experimental 

series was used in the analysis. In order to reduce the variability 

between Ss due to differences in the sheer mechanics of dealing a deck 

of cards, the time required by each S to deal the preliminary deck was 

subtracted from his time scores obtained in the final series of the ex-

perimental session to provide an adjusted time score. This procedure 

was used by Murphy (1959) in his analysis of similar data. The proce-

dure of subtracting the preliminary score from the S•s final time score 

and performing the analysis on these corrected time scores had the effect 

of a covariance analysis of the final time scores with time to deal the 

preliminary deck as the covariable. 

The means and standard deviations of the adjusted time scores for 

each of the two social treatments under each of the four experimental 

conditions are given in Table DI . As can be seen in this table, the 

means indicate that social stimuli produced performance increment under 

all four conditions. Also, each condition resulted in a different level 

of performance for both social treatments, with task designs producing a 

greater difference in performance than distraction. 

A summary of the analysis of variance of the adjusted time scores 

is provided in Table V. The effects of order and the interactions of 

order with other variables proved to be nonsignificant and, as a result, 



Condition 

Pattern A-
no distraction 

Pattern A-
distraction 

Pattern D-
no distraction 

Pattern D-
distraction 

TABLE III 

P.BELIMINARY PAI.MAR SWEAT INDICES. FOR ST.Jl3JECTS 
ASSIGNED TO EACR CONDIT~:rof* 

N Mean 

20 .845 

20 .831 

20 .821 

20 .839 

*F = 1.06, d .f. = 3, P greater than .05 level. 

Standard Deviation 

.115 

.106 

.116 

.107 

f; 



TABtE IV 

ADJUSTED TDm scom:s Fat EACH SOCIAL TREATMENT 
. umm EACH OF THE FOU.8 EXPEBD!ENTAL. . 

· · ·· com>rrrons - · ·· 

Condition N Treatment 

··Nonsacial Social 

Mean SD Mean . .. SD 
... 

Pattern A-
no distraction 20 15.05.· 5.22 12.55 4.86 

- . 

Pattern A-
distraction 20 15~:40 5.12 13.77 4.72 

Pattern D-
· no distraction 20 1enr 6.01 16.53 4.79 

Pattern D-
·distraction 20 18.81 5.81 17.63 4.61 e; 



these order effects are not broken down in Table V. All effects of order 

contained in the two "groups within conditions" terms in the table. 

As can be seen from the terms in Table V, there is a significant 

difference, with a P-level at the .05 level, for both social treatments 

and range-ring patterns. This indicates that the row means in Table VII 

represent a marked performance increment associated with social treatment, 

and the column means represent a marked performance decrement associated 

with the more stressful task design. 

The overall effects of distraction proved to be not significant. 

The differences between the means of the distraction and nondistraction 

conditions are relatively small, indicating that it had minimal effect 

in producing stress as measured by the criterion of time to deal the task 

decks. However, distraction appeared to have produced consistent per-

formance decrement although not at a significant level. None of the inter-

actions among the variables as shown in Table V proved to be significant. 

The analysi s of the results as seen in Table V clearly demonstrate 

that social treatment is effective as an agent in reducing the effects 

of the stress variables in leading to performance decrement. The dis-

tracting stimuli did not produce sifficient effect to distract the S 

from the effects of social stimuli. The nonsignificant interaction be-

tween social stimulus and distraction indicated that distraction, as 

induced in this study, failed to influence differences in performance 

obtained with different social treatments. 

Experimental Performance Scores: 
Errors 

Table VI presents the total number of errors obtai ned for each 

social treatment under each of the four experimental conditions. In 



TABLE V 

ANALYSIS OF V.AlUANCE OF THE EXPERIMEN'l\\L 
. ADJUSTED TIME SCOBES 

Source df Mean Square 

Task designs l 555.77 

Distraction l 19.18 

Task x distraction l 0.34 

Groups within conditions 4 113 .03 

Ss within groups 72 93 .41 

Total for conditions 79 

Social stimuli l 140.24 

Social :x task l 1.49 

Social x distraction l ~-75 

Social x task x distraction l 0.02 

Social x groups within 
conditions 4 21.50 

Social x Ss within groups 72 21.03 

Total for treatmemts 80 

*P at .05 level. 
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F 

5.95* 

.0.21 

o.oo 

1.21 

6.67* 

0.07 

o.42 

o.oo 

1.07 
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this study all Ss were instructed to avoi d making errors. Actually, as 

expected, the total number of errors was quite small, amounting to .87 

errors per S, per soci al treatment. The only consistent effect appears 

to be a tendency for a few more errors to occur under the more difficul t 

of the two task designs, i.e., pattern D. In comparison with the time 

measures, a significant difference in performance was obtained with this 

measure for both performance and physiological measures. 

Experimental Physiological Measures: 
Finger Temperature 

The difference between the basal and the final finger temperature 

measures were calculated in order to obtain measures of change as a re-

sult of different variables since such a great degree of individual dif-

ference exists in finger temperature measures. The important consideration 

is the change in temperature and not the temperature by itself without 

some base line to i ndicate degree of change and direction of change in 

temperature. Temperature level i s useful to calculate the final palmar 

sweat index. Gladstone (1954) developed a table of correction factors 

for finger temperature in determining the palmar sweat index since the 

former is one of the factors which influence the latter. 

The means and standard deviations for the obtained finger tempera-

ture measures during the final session for social and nonsocial treatments 

under each of the four experimental conditions is given in Table VII. 

As can be seen from this table, the means indicate that social stimuli 

resulted in the dampening of the response to stress under all four con-

ditions. Also, each of the conditions produced a different level of 

finger temperature for both social treatments, and task designs produced 

greater differences in finger temperature level than distraction. 



Condition 

Pattern A-
no distraction 

Pattern A-
distraction 

Pattern D-
no distraction 

Patter11 D-
distraction 

Total 

TABU: VI 

TOI!AL EBBOBS FCE EACH SOCIAL DEA'l'MEft 
UNDER EACH OF THE FOOB EXPBRD1ElftAL 

, CONDl'?IONS 

N Treatment 

Nonsocial 
.. · · Social 

20 17 19 

20 15 17 

20 22. 20 

20 23 21 

80 77 77 

.......... , 

TOtal 

36 

32 

42 

44 

154 ~ 



TABLE VII 

FINGER TEMP.ERA.Tmm-- MEASURES FCR EACff'SOCIAL TREATMENT 
.. UN.DER EACH. OF THE FOUR EXPER !MENTAL 

·-· CONDITIONS 

Condition N Treatment 

?N:Onaoc.ia l 

Mean- SD Mean 

Pattern A-
rio distraction 20 79!~< 5.2 81.2 

Pattern A-
distraction 20 79'~- 5.6 80.8 

Pattern D-
no distraction 20 74,;.;~- 6.6 76.8 

Pattern D-
distraction 20 73.0 6.0 74.8 

·social 

SD-

5.8 

5.4 

5.8 

6.2 ,I:'-
00. 
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A summary of the analysis of variance of the finger temperature 

measures is provided in Table VIII. The effects of order and the inter

actions of order with other variables proved to be nonsignificant and, 

consequently, are not reported by breakdown in the table. All effects 

of order in presentation of treatment and conditions are contained in 

the two "groups within conditions" terms in Table XI. 

As can be seen from the analysis presented in Table VIII, there 

exists a very significant difference for task patterns beyond the .01 

level, and a significant difference at the .05 level for social stimuli. 

This indicates that the row means in Table VII represent a marked dampening 

of the response to stress as manifested by either a rise, or lesser drop, 

in finger temperature, and a marked stress effect as measured by the 

same response measure under the more difficult of the two task designs. 

The overall effects of dtstraction proved to be nonsignificant. 

The differences between the means of the distraction and nondistraction 

conditions are relatively small as can be seen in Table VII, indicating 

it had l i ttle effect in producing a significant change in finger tempera

ture level. However, it did appear to have produced a consistent drop 

in finger temperature level although overall its effect was not signifi

cant. None of the interactions among the variables were found to be sig

nificant. 

The analysis of the results as seen in Table VIII demonstrates 

clearly that social treatment is effective in dampening the response to 

stress as measured by finger temperature changes. On the other hand, 

distracting stimuli did not produce any significant change in finger 

temperature level and did not produce an effect on social stimuli as 

indicated by the nonsignificant interaction found between distraction 

and social stimuli. This nonsignificant interaction can be interpreted 



TABLE VIII 

ANALYSIS OF VABIAWCE OF '!'HE EXP.EBIMEB'&l. 
FINGER TEMPEBATOBE MEAsmms 

Source 

Task design 

Distraction 

Task x distraction 

Groups within conditions 

Ss within groups 

TOtal f'or conditions 

Social stimuli 

Social x task 

Social x distraction 

Social x task x distraction 

Social x groups within 
conditions 

Social x Ss within groups 

. ) 

Total for treatments 

*F at ·.05 level. 
**F at .01 level • 

df' Mean SquaN 

l ! 11.24 

l o.4o 

l 0.19 

4 1.73 .. ,. ·~·.- .... . ,. ,,. ~-

72 1.58 

79 

l 1.60 

l o.oo 

l 0.02 

l 0.01 

4 0.30 

72 0.32 

80 
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F 

7.ll** 

0.25 

0.12 

1.09 

5.00* 

o.oo 

0.06 

0.03 

0.94 
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to mean that distraction, as induced in this experiment, failed to in-

fluence differences in finger temperature level obtained under the 

two levels of social treatment. 

ExPerimental Physiological Measures: 
Palmar Sweat 

The finger temperature measure obtained was used in determining the 

correction factor for palmar sweat as developed by Gladstone (1954). 

Also, the ratio of the print measure to the paper measure was calculated 

to obtain an index of palmar sweat. This would take into consideration 

any differences existing between the chemically treated strips of paper 

used to record the S•s print. 

The means and standard deviations for the obtained palmar sweat 

indices during the experimental session for both social treatments under 

each of the four experimental conditions is given in Table IX. As can 

be seen from this table, the means show that social stimuli had a dampen-

ing effect on the response to stress under all four conditions. Also, it 

is noted that each of the conditions produced a different level of physio-

logical response for both social treatments. However, task design seems 

to have produced greater differences than distraction in palmar sweat se-

cretion. 

Table X presents a summary of the analysis of variance for the palmar 

sweat indices. The effects of order in presentation of the treatments 

under each of the conditions are contained in the "two groups within con-

ditions" terms in Table X. As can be seen, the effects of order and the 

interactions of order with other variables proved to be nonsignificant, 

and are not reported by any breakdown of the terms. 

Significant levels were obtained for the main effects of social 



TAJ3IE IX 

PAI.MAR SWEAT INDICES FOO EACH SOCIAL TREATMENT 
UNDER EACH OF THE FOUB EXPERIMENTAL 

CONDITlONS 

Condition N Treatment 

Nonsocial 

Mean SD. Mean 

Pattern A-
no distraction 20 .702. .125 .751 

Pattern A-
distraction 20 .754 .113 .784 

Pattern D-
· no distraction 20 .63-9 .122 .658 

Pattern D-
distraction 20 .656 .120 .697 

Social 

· sn· 

.134 

.129 

.n6 

.124 
V1 
l\) 



TABLE X 

. . 

ANALYSIS OF VABIANCE OF TBE EXPEBlMEN'fAL 
PALMB SWEAT lltt>ICES , .. 

Source d:f' Mean Sq\18.1!'9 

Task designs 1 8.14 

Distraction 1 2.37 

Ta'sk x distraction 1 0.17 

Groups within conditions 4 1.32 

Ss within groups 72 1.31 

Total 79 

Social stimuli· l 1.58 

Social x task 1 0.00 

Social x distraction l 0.02 

Social x task x distraction l 0.03 

Social :x groups within 
conditions 4 0.26 

Social x Ss within groups 72 0.29 

Total 80 

*P at .05 level. 
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F 

6.21* 

1.81 

0.13 

1.31 

5.45* 

o.oo 

0.06 

0.10 

0.89 
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stimuli and task designs, but not distraction. The interactions of these 

three variables proved to be nonsignificant. The differences between 

the means for the distraction and nondistraction conditions are relatively 

small as can be seen in Table IX~ However, the effects of both social 

treatments and task designs reached the .05 level. This indicates that 

the row means in Table IX represent marked dampening of the response to 

stress as measured by palmar sweat response under social treatment, and 

for column means, marked response to stress under the more stressful of 

the two task designs. This is in contrast to the distraction effects 

which had little influence in producing a significant response in palmar 

sweating. 

The analysis of the results in Table X clearly show that social 

treatment is effective in dampening the response to stress. However, 

as mentioned above, distraction did not produce a.rry significant effects 

on palmar sweating. The nonsignificant interaction between distraction 

and social stimuli can be interpreted to mean that distraction failed to

influence differences in palmar sweating level obtained under the two 

different social treatments. 

Summary: of Results 

The data obtained leads to the conclusion that the effects of social 

stimuli is consistent in bringing about positive results, either performance 

increment or dampening of the response to stress as measured by both 

finger temperature and palmar sweat. Also, that distraction effects are 

nonsignificant overall. But, that task design produced significant 

levels of load stress. No interaction was found among the variables 

with all response measures used. The effects of order were nonsignifi

cant, indicating that counterbalancing of a group within a condition in 
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the presentation of social and nonsocial treatments did not result in 

differences in response measures, Thus, the differences obtained between 

social and nonsocial treatments are not related to order of presentation 

of the treatments. 



CHAPTER V 

DISCUSSION 

In this chapter we present an interpretation and discussion or 

the findings as they relate to the present hypotheses, theoretical 

formulations, and related studies. 

Social vs. Nonsocial Treatment Under Nondistraction 

The consistent significant differences found between the social 

and nonsocial treatments under the nondistraction. condition, in both 

task A and task D, for performance and physiological response measures, 

resulted in the substantiation of the first hypothesis, stating that 

a. difference would be found between the social a.nd nonsocial treatments 

under the condition of nondistraetion. Also, this supports the general 

hypothesis stated by Bovard (1959) that appropriate social stimuli will 

reduce the response to stress. The stress in this ease is the load 

stress inherent in the design of the task. Furthermore, the finger 

temperature and palmar sweat indices obtain.ad under nondistra.ction 

conditions above support Bova.rd.ts proposition that social stimuli will 

produce a "eompet~ response" in the orga.nismwhieh will inhibit, mask, 

or screen stress stimuli such that the latter will ha.ve lesser effect. 

The physiological measures used in this study involved the sympa.thetieo

adrenal medulla.ry component of the neuroendocrine system. 

Davitz and Ma.son (1955) s~gested that socia.l stimuli is a f'orm or 
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distracting stimulus, adding new stimuli to·;·.the experimental situation, 

and would act to distract the attention of othe S from fear producing 

cues and this in itself leads to a reduction of the response to fear. 

The presence of social stimuli in this study could be interpreted in 

the same manner with the response to stress, supporting this proposi

tion at a more strictly behavioral level. 

The results discussed above also have implications for an inter

personal basis for coomrunication of emotional support and su~sequent 

reduction of anxiety and stress through a two.,.person relationship. The 

interpersonal basis of anxiety has: .long been recognized in the social 

psychological, psychoanalytic, theories of personality. Horney (1937), 

Fromm (1941), and Sullivan (1953) have proposed theories supporting 

interpersonal theory-. 
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In Rogers (1951, 1955) presentation of his self theory, he gives 

strong support for person-to-person communication of emotional support 

in counseling and psychotherapy, providing the S with a feeling that he 

no~.longer needs to fear wha.t experience may hold. Under such condi

tions, the individual would be in a better position to relate and handle 

stressful situations. The above results of the effects of an appro

priate social stimulus, i.e., the presence of another person whom the 

S has previously interacted with and selected by the S to be present 

during the experimental situation, supports a person-to-person commu

nication of emotional support. Of course, the Sts social perception 

and selection of another person as supportive was assumed and based 

upon the Sts OW"n personal frame of reference. 

Explanation of the results from the above theoretical frameworks 

are not necessarily conflicting insofar as Boya.rd's (1959)hypothesis 

and Rogers' (1951) approach are concerned since these two psychologists 
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are working at two different levels of analy3is of psychological phenomena. 

The lack of communication of comfort in Mattson's (1960) study may 

well be due to the lack of appropriateness of the positive social stimulus 

as used by him. Interpersonal communication of com.fort can take place 

when there exi"sts some ego-involvement on the part of the S with the per-· 

son accompaning the Sin the stress situation as revealed in this study. 

Social v-3. Nonsocial Treatment Under Distraction 

The effects of social stimuli under the distraction condition, in 

both task A and D, for performance and physiological response measures, 

produced significant differences between the social and nonsocial treat

ments, resulting in additional support of the first hypothesis, stating 

that a difference would be found between the social and nonsocial 

treatm:3nts under distraction. Again, the results indicate a tendency 

for social stimuli to reduce response to stress. 

In this study it would seem plausible to assume that the distraction 

condition could serve to distract the S from the presence of another 

person whom he had selected to sit with him during the experimental trials. 

Also, it would seem equally plausible to assume that the effects of load 

stress, under either task A or task D, combined with distraction stress 

was greater than the effects of social stimuli, thus nullifying the 

effects of the latter. This would suggest a need to use a nondis

tra.ction type of external stress to test which one of the above state

ments is true. However, neither the first nor the second was supported 

in the results. 

An interesting consideration is the fact that the distraction used 

in this study was aurally produced, consisting of a human voice. Since 



the human voice has social value, and that in this study it was used as 

a form of distraction stress, we may think of it as a form of "negative" 

or "noxious'' social stimuli. Of course, the effects of this "noxious" 

social stimulus is not comparable with the social stimuli introduced in 

this study to test Bovard's hypothesis. The social treatments consisted 

of the presence of another person with the Sin a nonverbal form of 

communication; and, on the other hand, the "noxious" social stimuli, 

as presented through aural distraction, consisted of a verbal form of 

communication without the presence of the person producing it. One 

could assume that the effects of positive nonverbal communication was 

greater than negative verbal communication, resulting in aural distrac

tion having lesser effect than positive social stimuli as defined pre

viously, this would suggest a need to use a different kind of distrac

tion stress in a modified version of the present study, i.e., one 
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without "noxious" social effects, to test the above statement. Davitz 

and Mason (1955) have suggested that social stimuli is also distraction 

stimuli, serving to add new stimuli and distract the S from other stimuli. 

Thus, this would suggest a need to study the kind of social and stress 

stimuli used. 

Social vs. Nonsocial Treatments Under Task Designs 

Significant differences were found between the two social treat

ments under both basic stress activities. This supports the second 

hypothesis and, also, Bovard's propositions. This is in keeping with the 

statements made under nondistraction conditions. 

Distraction vs. Nondistraction Under Social Treatment 

The differences between the distraction and nondistraction condi-



tions, under the presence of social stimuli, for task A and task B, 

were not significant. As in Murphy' s (1959) study with adults, the 

effects o! distraction in the present study with children, were 

not significant. Furthermore, this nonsignificance exists under 

social treatment, which Murphy did not u:,e as a variable in his 

study. However, in examination of the means for the four condi

tions, no inverse relationship was found between distraction and 

task design as Murphy found between distraction and threat of shock. 

On the other hand, comparison of Murphy's data between distraction 

and task design, and these same variables used in the present study, 

indicate a similar trend in relationship, i.e., performance means 

increase with more difficult patterns. Again, this demonstrates 

similar performance for adults, in Murphy's study, and children, 

in this study. The only difference observed was that the children in 
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this study tended t o obtain higher t i me and error scores than did the 

adults in Murphy's study. Otherwise, the results are comparable and simi

lar in the relative sense. 

Task Designs Under Social Treatment 

Significant differences were found between task designs under the 

nonsocial treatment. This was expected and confirmed the findings of 

Murphy (1959). Similarly, the same findings were found under social 

treatment which Murphy did not use as a variable. 

Relationship Among the Measures 

It is interesting to relate the effects of social stimuli, under 

aural distraction and task design, on the measures overall. One effect 

which is rather obvious is the role of social stimuli to lead toward a 



positive type of response. Social stimuli led to performance increment 

as measured by- time, and to a dampening of the response to stress as 

measured by- finger temperature and palma.r sweat. The results support 

both hypotheses proposed in this study-. 

The role of distraction is not as impressive as that of social 

stimuli. The difference between scores and ind.ices between nondistrac

tion and distraction were nonsignif'icant. However, when. looking at the 

data from the viewpoint of social stimuli, distraction appeared to have 

had an effect, especially under the more difficult task. Distraction 

seemed to play- a role in preventing greater differences between the 

means for the social and nonsocial treatments. 
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Task designs used in this· study produced significant results under 

nonsocial treatment in keeping with previous findings. The task materials 

influenced the S by- placing different levels of load stress upon him. 

The resulting performance and physiological responses were affected in 

terms of amplitude or degree of manifest scores and indices, but did not 

seem to contribute to di:Cferendes in scores and indices between the means 

under the two social treatments. 

Generally, the results support Bovard's hypothesis but does not 

support Murphy's statement regarding the possible effects of distraction. 

The latter may- not have been supported because of the possible roles 

that social stimuli ma.y have taken. In line with Bovard.ts hypothesis, 

we .find support for the propositiOR that social stimuli appears to 

screen the effects of stress stimuli, resulting in dampening of the 

response to stress. Aural distraction did not appear to ta.lee a sig

nif'icant role in distracting the S .from the effects of social stimuli. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Summary 

The purpose of the present study was to investigate the effects 

of social stimuli, aural distraction, and task design on performance 

and physiological response in children. Eighty, si:x:t.h grade, ma.le 

children acted as Ss, dealing two deckB of 32 cards, each deck con

sisting of a different design pattern. with eight range-rings. The 

time to deal each deck and the number of errors ma.de in identifying 

a marked ring on ea.eh ca.rd were recorded. A mark appeared in any- four 

of the quadrants on any one of the eight rings in 32 different arrange

ments. Also, finger temperature and palma.r sweat measures were obtained. 

Twenty- Ss were assigned to one of four experimental stress groups which 

involved different combimtions of two different .task designs and two 

levels of distraction.. Distraction was produced by presenting a series 

of numbers in random order aurally to S through a set of earphones. All 

Ss were tested in a. social and nonsocial situation. A social stimulus 

consisted of an individual whom the S has previously interacted with and 

selected by the S to sit with him during the experimental trial when 

social treatment was introduced to the s. The hypotheses tested were as 

follOW's: (1) There a.re differences im. response to stress between social 

and nonsocial treatments under distraction and non.distraction conditions 

respeeti vel.y; (2) There are differences in response to stress between 
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social and nonsocial treatments under two different task levels 

respectively. It was expected that social stimuli would produce 

positive effects under stress conditions. 

The results demonstrated that social stimuli led to performance 

increment and reduction of the physiological response to stress at 

significant levels under the stress conditions. This supports the 

role of interpersonal communication of comfort or support under stress. 

The first and second hypotheses were substantiated. In regard to 

differences between distraction and nondistraction effects under social 

treatments, no significant results were found, but for task designs, 

significant differences were found. The results of the latter were 

expected, but the findings of the former were not. 

The results of the study compared favorably with results obtained 

in similar studies using the same variables, suggesting that children's 

reactions tend to be similar to adult ones under stress. Of course, 

there were differences in response time and number of errors ma.de, but 

the tendencies in response are in the same direction. 

Conclusions 

The results for social treatments under the nondistraction, load 

stress, conditions supported the hypothesis as proposed by Bovard 

(1959). He stated that social stimuli will dampen the response to 

stress as measured through physiological reactions. His hypothesis 

was supported further under the distraction conditions which repre

sented an additional source of stress. However, as Murphy (1959) 

pointed out, distraction serves to distract from other variables 

as well as lead to modification in behavior in a direct manner itself. 

Under the distraction conditions, social stimuli did not seem to be as 
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effective. However, a close look at the data suggests that social 

stimuli had a tendency to act on all variables. Differences were a 

matter of degree not kind. 

Differences between distraction and nondistraction under each task 

condition for social treatioont were not significant. This is the same 

finding obtained by Murphy in his study between distraction and nondis

traction under each task condition. 

Children served as satisfactory Ss during this investigation. 

However, in comparison with similar variables in other studies, they 

tended to perform at a somewhat less efficient level. The difference 

in maturity level probably accounts for this difference in findings. 

Implications of the Study 

The present study contributes toward a better understanding of 

the effects of social stimuli and aural distraction under task activity 
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on performance and physiological response to stress as they apply to 

children. The contribution is more theoretical than it is applied in 

nature, serving to relate sooie of the basic social and physiological 

variables relevant to an understanding of some of the factors contributing 

to control of stress and prediction of its effects. 

Elucidation on the role of social factors in modifying response to 

stress in children have applications in such fields as child gra-rth and 

development, training and education, and child guidance and psychotherapy. 

Suggestions for Future Research 

The following suggestions are indicated in furthering research 

along the line of the present study: 

1. It is suggested that a measurement involving the pituitary-



adrenal cortical component of the neuroendocrine system be obtained to 

check BovardYs (1959) hypothesis more directly. Measurement of this 

response is more difficult !or psychologists but it is more important 

theoretically. 

2. It is suggested that an external nondistracting stress agent 
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be utilized in a similar study as the present one, to compare its effects 

with distraction stress so as to obtain an answer to the following 

question: Is performance decrement due to the effects of distraction 

stress in distracting from social stimuli, or is performance decrement 

due to the combination of load .stress and distraction stress acting in 

an additional fashion to overwhelm any effects social stimuli may have 

had? 

J. It is suggested that a nonverbal auditory distraction stress 

be used, in a similar study as the present one, to compare its effects 

with orally induced distraction stress used in the present study, to 

obtain an answer to the following question: Would a nonverbal auditory 

distraction stress agent have less effect in distracting from social 

stimuli than a verbal distraction agent, and thereby result in greater 

dampening of the response to stress? 

4. It is suggested that additional and different social treatments 

be tested, e.g., use of an adult instead of a child, selected by the S 

to be present with him during the experimental sessions, or selection of 

a child by E, instead of bys, who is a stranger to the s. This would 

present an experimental social test of various types of social stimuli 

which may have an effect on the response to stress. 

5. Selection of anxious and nonanxiOU3 Ss to participate in a study 

on the effects of social stimuli on stress to determine the role of social 

stimuli in influencing Ss with different personality characteristics. 
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This involves the type of study suggested by Lazarus and Speisma.n (1959). 

6. It is suggested that a personality assessment of persons in the 

presence of each Sunder experimental stress be determined so that perso

nality factors associated with dampening of response to stress or 

performance increment be identified. 



BIBLIOGRAPHY 

Angelino, H., & Mech, E. V. "Factors influencing routine performance 
under noise: II. An exploratory analysis of the influence of 
adjustment." J. Psychol., 1955, 40, 397-401. 

Applezwei~, M. B. Psychological stress and related concepts: a biblio
graphy. New London: Connecticutt College, 1957. 

Auble, D. & Britton, N. "Anxiety as a factor influencing routine per
formance under auditory stimuli." J. gen. Psychol., 1958, 58, 
111-114. 

Barker, R. G., Dembo, T., & Lewin, K. "Frustration and regression: 
an experiment with young children." University of Iowa Stucty 
Child Welf. 18:1, 1941. 

Bartlett, R. G., Jr., Bohr, V. C., Helmendach, R.H., Foster, G. L., 
&Miller, M.A. "Evidence of an emotional factor in hypothermia 
produced by restraint." Amer. J. of Physiol., 1954, 179, 343-346. 

B~sowitz, H., Persky, H., Korchin, S. J . & Grinker, R.R. Anxiety and 
stress. New York: McGraw-Hill, 1955. 

Bendig, A. W. "The development of a short form of manifest anxiety 
scale." J . consult. Psychol., 1956, 20, 384. 

Berrien, F. K. "Effects of noise." Psychol. Bull., 1946, 43, 146-161. 

Bevan, W. & Patton, R. M. Fatigue, stress, body change and behavior. 
WADE Technical Report 57-125, ASTIA Doc. No. AD 118091, Lockheed 
Aircraft Corp., 1957. 

Bixenstine, V. E. "A case study of the use of palmar sweating as a 
measure of psychological tension." J. abnorm. soc. Psychol., 
1955, 50, 138-143. 

Bloch, J., & Martin, B. "Predicting the behavior of children under 
frustration." J . abnorm. soc. Psychol., 1955, 51, 281-285. 

Bovard, E.W. "The experimental producation of interpersonal effect." 
J. abnorm. soc. Psy:chol., 1951, 46, 521-528. 

Bovard E.W." The effects of early handling on viability of the albino 
rat." Psychol. Rev., 1958, 65, 257-271. 

Bovard, E.W. "The effects of social stimuli on the response to stress." 
Psychol. Rev. 1959, 65, 267-275. 

67 



Cannon, W. B. The wisdom of the body. New York: W.W. Norton, 1939. 

Casteneda, A., McCandless, B. R., & Palermo, D. S. "The children's 
form of the manifest anxiety scale." Child Develpm., 1956a, 
27, 217-326. 

Casteneda, A., Palermo, D.S., & McCandless, B. R. "Complex learning 
as a funct i on of anxiety in children and task difficulty." Child 
Develpm., 1956b, 27, 327-332. 

Chapanis, A. "Accuracy of oral transmission of target information." 
Systems Res. Field Lab. (Jamestown), Memo. Rep., 1954. 

Cleghorn, R. A. "Discussion of F. L. Engel, General concepts of 
adrenocortical function in relation to the response to stress." 
Psychosom. Med. 1953, 15, 571-573. 

68 

Conger, J . J., Sawrey, W. L. & Turrell, E. _S. "An experimental investi
gation of the role of social experience in the production of gastric 
ulcers in hooded rats." Amer. Psychologist 1957, 12, 410. (Abstract) 

Conrad, R. "Speed and load stress in a sensory-motor skill." Appl. Psychol. 
Res. Unit (Cambridge), 1950, APU 134/50. 

Darrow, C. W. "The galvanic skin reflex (sweating) and blood pressure 
as preparatory and facilitative functions." Psychol. Bull., 1936, 
33, 73-49. 

Darrow, C. W. "Neural mechanisms controlling the palmar galvanic 
skin reflex and palmar sweating. " Arch. Neurol. & Psychia., 
1937, 37, 641-663. 

Darrow, C. W. & Henry, C. E. "Psychophysiology of stress." In 
Human factors in undersea warfare. Washington, D. C. National 
Research Council, 1949, 417-439. 

Dashiell, J. F. "Experimental studies of the influences of social 
situations on the behavior of individual human adults." In 
c. Murchison, (Ed.) Handbook of social psychology. Worcester 
Clark Univer. Press, 1935 , 1097-1158. 

Davitz, J . R., & Mason, D. J. "Socially facilitated reduction of a 
fear response in rats." J. comp. physiol. Psychol., 1955, 48, 
149-151. 

Despert, J. L. Preliminary report on children's reactions to the war, 
including a critical survey of the literature. N.Y.: Cornell 
Univ. Med. Coll., 1942. 

Dollard, J., & Miller, M. E. Personality and psychotherapy: an analysis 
in terms of learning, thinking, and culture. New York: McGraw-Hill, 
1950. 

Freeman, G. L & Giese, W. J. 
and palmar resistance." 

"The relationship between task difficulty 
J. gen. Psychol., 194o, 23, 217-220. 

Friedman, H. "Hyperthermia as a manifestation of stress." Res. Publ. 
Ass. nerv. ment. Dis., 1950, 29, ~33-444. 

Fromm, E. Escape from freedom. New York: Farrar & Rinehart, 1941. 



Garner, W.R., Saltzman, D. C. & Saltzman, I.J. Some design factors 
affecting the speed of identification of range rings on polar 
coordinate displays. John Hopkins Univer. Psychol. Lab. (ICR), 
Tech. Rep., 1949, SDC 166-T-95. 

Gates, G. S., & Rissland, L. Q. "The effect of encouragement and 
discouragement upon performance." J. educ. Psychol., 1923, 14 
21-26. 

69 

Gladstone, R. "A group test of palmar sweat." J. gen. PsychoL, 1953, 
48, 29-49. 

Gladstone, R. "An investigation of certain variables affecting the 
results of a group test of palmar sweating." Final Report. 
Stillwater, Okla.: Oklahoma State University, 1954. 

Graham, B. F. "Neuroendocrine components in the physiological response 
to stress." Annals N.Y. Acad. Sci., 1953, 56, 184-194. 

Haggard, E. A. "Psychological Causes and Results of Stress" in a 
Survey Report on Human Factors in Undersea Warfare." Washington, 
D. c., National Research Council, 1949. 

Haggard, E. A. & Freeman, G. L. "Reactions of children in experimentally 
induced frustrations." Psychol. Bull., 1941, 38, 581. 

Hanfmann, E. "Psychological approaches to the study of anxiety." 
In P Hoch & T. Zubin (Eds.), Anxiety. New York: Grune & Stratton, 
1950, 51-67. 

Himmelweit, H. & Pear, T. (Eds.) Psychological factors of peace and war~ 
Frustration & aggression: a review of recent ~erimental work. 
London: Hutchinson, 1950. · 

Holtzman, W. H., & Bitterman, M. E. Psychiatric screening of flying 
personnel. VI. Anxiety and reactions to stress. USAFSch. 
Aviat. Med. Re2., 1952, Proj. No. 21-37-002 (Rep~ No. 6). 

Horney, Karen "The neurotic personality of our time." New York: 
Norton, 1937. 

Hurlock, E. B. "The value of praise and reproof as incentives for 
children." Arch. Psychol., N. Y., 1942, 11, No.71. 

Janis, L L. Psychological stress. New York: John Wiley, 1958. 

Katchmar, L. T. ,:A review and analysis of the concept of stress and 
related variables." Univ. of Maryland, Tech. Rep., 1954, 
Proj. No. DA 49-007-MD-222 (Rep. No. 16). 

Kuno, Y. The physiology of human perspiration. 'London: J. & A. 
Churchill, 1934. 

Kuno, Y. The physiology of human perspiration. Springfield, Ill.: 
Charles C. Thomas, J:,lbl., 1956. 

Lazarus, R. s., & Baker, R. W. "Psychology.," In Speigel, E. A. 
(Ed.) Progress in neurology and "QSYchiatry, 1956, 11, 253-271. 



Lazarus, R. s., Baker, R. w., Broverman, D.M., and,.Mayer, J;;, 
"Personality and psychological stress." J. Pers., 1957, 

. 25' 559-577 0 . ~:t 

70 

Lazarus, R. So, Deese, J., & Osler, S. F. ''The· effects of psychological 
stress upon performance." Psychol. Bull., 1952, 49, 29.3-.317. 

Lazarus, R. s., & Speisman, J.C. "Personality and psfchological 
· stress .. 0 Prag. Re:p. Berkley: University of California, 1959. 

Liddell, H. "Some specific factors that modify tolerance for environ
mental stress." In H. G. Wolff, s. G. Wolff, Jr., & c. c. Ha.re 
(Eds.),·Life stress and bodily disease, Ba.lt~more: Williams & 
Wilkins, 1950, 1§5-171.. . . . . 

Lindq1,list, Eo Fo Desigb.and analysis of experiments in psychology 
and education. New York: Ho'Ughton-Mli'fl~n, 1953. 

Lindsley, D. B •. "Emotion.," In S. S. Stevens (Ed.), Handbook Qf 
experimental psyc~olog:r. New York: John Wiley & Sons, Inc., 1951. 

Loi'chte, So Ho 11The performance of adults under distraction strei:,s: 
a developmental. approach." J.-Psychol., 1955, .39, 109-116._ 

McCandless, B. R., & Spiker, C. c. "Experimental re~earch in child 
psychology." Child Develpm~, 1956, 27, 75-80. 

' Mackworth, N. H .. "Some recent studies of human stress i'rom:a marine 
and naval viewpoint .. " Inst .. of Marine Engrs. Trans., London, 
1952, 64, No., 6. . 

McNemar, Q. Psychological statistics. New York: John Wiley & Sons, 
Inc., 1954. · 

Mandlebaum~ D. Go Soldier groups and negro soldiers. Berkeley: 
University of California, 1952, 45-48. 

Marshall, s. L.A. Men against fire. Washington: Combat Forces Press, 
1951. 

~sserman, J. Ho Behavior knd neurosis. Chicago: Univ. Chicago 
Press, 1943. · ' 

I 

Mattsson, Patrik o. "Connnunicated anxiety in a two-person situat~on." 
J. consult. Psycho! .. , 1960, 24, 48S-495o 

Miller, J. Go, Bouthilet, Lo, & Eldredge·, ·.c. ! .. bibliography for the 
development of stress sensitive1 tests. PRB Tech. Res. Re_p .. 
No. 22, Oct. 1953. 

Miller, N. E. and Dollard, J. S~cial learw-ng and imitation. 
New Haven:: Yale Univ. ~ress, 1941 •. 

J 

Mittlemann, Bo & Wolff., H .. Go ''Emotions and skin temperature: 
observations on patients during pSychotherapeutic (psycho
analytic) interviews .. " Psychosomo Med. 194.3, 5, 2ll-2.'.31. 



Murphy9 R .. E. "Effects of threat of shock, distraction, and task 
designs on performance." J .. exp. Psycholo, 1959, 134-141. 

Newton, G., Paul, J., & Bovard, E.W. "Effect of emotional stress 
on finger temperature." Paychol. Rep., 1957, 3, 341-343. 

Palermo, D.S., Castaneda, A., & McCandless, B. R. "The relationship 
of anxiety in children to performance in a complex learning task." 
Child Develpm., 1956, 27, 333-337• 

Paul, J. "Continuous effect recording: reliability and validity." 
Canad. J. Psychol., 1956, 10, 38-42. 

Plutcbik, R. & Greenblatt, M. "Temperature changes of the skin: a 
function of initial level." Amer. J. Psychol., 1956, 69, 403-409. 

Ramey, Estelle R., & Goldstein, M. S. "The adrenal cortex and the 
sympathetic nervous system." Physiol. ~v., 1957, 37, 155-195. 

Reiser, M. F., Reeves, R. B. & Armstrong, .r. "Effects of variations in) 
laboratory procedure and experimenter upqn the ballistocardoigram, 
blood pressure, and heart rate in healthy young men." Psychosom. 
Med. 1955, 17, 185-190. 

Rogers, c. R. Client-central therapy: its current practice, impli
cations, and theory. Boston: Houghton, 1951.· 

Rogers, C.R. "Persons or science? A philosophical question." 
Amer. Psychologist, 1955, 10, 267-278. 

71 

Ruesch, J. & Prestwood, A. R. "Anxiety, its initiation, communication 
and inter-personal management." !!:£.h. Neural. Psychiat., 1949, 62, 
.527-550. 

Seidman, D,. Bensen, s. B., Miller, I., & Meeland, T. "Influence of 
a partner on tolerance for a self administered electric shock." 
J. abnorm. soc. Psychol. 19.57, 54, 210-212. 

Selye, H. Stress. Montreal, Acta, 1950 •. 

Silverman, J.J. & Powell, V. E. "Studies on palmar sweating: 
I. A technique for the study of palmar sweating." 
Amer. J. Med. Sci., 1944, 208, 297-299, (a). 

Silverman, J. J. & Powell, V. E. "Studies on palmar sweating: IIo 
The significance of palmar sweating." Amer. J. Med. Sci., 
1944, 208, 299-30.5, {b). . 

Silverman, J. J. & Powell, V. E. "Studies on palmar sweating." 
Psychosom. Med., 1944, 6, 243-249, (c). 

Sullivan, H. s. Conceptions of modern psychiatry. Washington, D. C.: 
· William Alanson White Psychiatric Foundation, 1947. 

Sia.llivan, H. s. The inter;eersonal theory of psychiatry:. Norton, 
1953, New York. 



72 

Syngg, D. and Combs, A. Wo Individual behavior. New York: Harper, 1949. 

Taylor, J. A. "A personality scale of manifest anxiety." 
J •. abnorm. soc. Psychol., 1953, 48, 285--290. 

Terrell, G. "The need for simplicity in research in child psychology." 
Child Develpm., 1958, 29, 303-310. 

Titmuss, R. M. Problems of social policy. London:~. M. Stationery 
Office and Longmans, Green, 1950. 

Verville, E. "The effort of emotional and motivational sets on the 
perception of incomplete pictures." J. genet. · Psychol., 
1946, 69, 133-145. 

Wallace, A. F. C. Human behavior in extreme situations. Washington, 
D. C.: Disaster Study Series, 1956 (a). 

Wallace, A. F. C. Tornado in Worcester. Washington, D. C.: Disaster 
Study Series, 1956 (b). 

Wenger, M.A. & Ellington, M. "Measurement of autonomic balance in 
children: method and normative data." Psychosom. Med., 1943, 
5, 241-253-

Withey, S. Reaction to uncertain threat. Ann Arbor: University of 
Michigan, 1956. 



·'ic-

VITA 

George Bouthillette 

Candidate for the Degree of 

Doctor of Philosophy 

Thesis: THE EFFECTS OF SOCIAL STJMULI, AURAL DISTRACTION, AND TASK DESIGN 
ON PERFORMANCE AND PHYSIOLOGICAL RESPONSE IN CHILDREN_ 

Major Field: Psychology 

Biographical Information: 

Personal Data: Place of birth - Providence, Rhode Island; date of 
birth - April 2, 1927. 

Education: Bachelor of Science degree, June 1952, University of 
Oklahoma, major - Mathematics; Master of Arts degree, June 1954, 
University of New Hampshire, major - Psychology; Doctor of 
Philosophy degree, requirements completed July 1961, 
Oklahoma. State Uniiversity, major - Psychology. 

Experience: Ma.thematics and Science Teacher, September 1951-
June 1952, Sanford High School, San.ford; Colorado; Super
visor-Instructor, July 1952-August 1954, Clarostat Mfg. Co., 
Dover, New Hampshire; Clinical Psychologist, September 1956-
September 1957; Winfield State Hospital and Training Center, 
Winfield, Kansas; Chief Clinical Psychologist, December 1957-
September 1959, Enid State School, lnid, Oklahoma; Coordinator 
of Child Guidance Services, $eptember 1959-September 1960, 
Oklahoma. City Public Schools, Oklahoma. City, Oklahoma.; Director 
of Community Guidance Program, Septe~ber 1960-present, Oklahoma 
State Department of Health, Oklahoma. City, Oklahoma.. Also, 
Psychology Testing Student, September 1952-June 1954, New 
Hampshire State Hospital; Psychotherapy Student and Group 
Therapy Leader, January 1955- September 1956, Northampton 
State Hospital, Northampton, Massachusetts; Teaching Assist
ant in Psychology, September 1957-Janua.ry 1958, Oklahoma State 
University; Visiting Lecturer in Psychology, Sum.er 1960, 
Central State College, Edmond, Oklahoma.; Research Associate 
in Pediatrics, September 1959-pre:sent, University of Oklahoma. 
Medical Center, Oklahoma. City, Oklahoma.. 

Organizations: Psi Chi, 1954; Phi Delta. Kappa., 1958; American 
Psychological Association, 1958; American Association for 
the Advancement of Science, 1958; Oklahoma. State Psychological 
Association, 1960; Oklahoma Health and Welfare Association, 1960; 
Oklahoma Public Health Association, 1960. 


