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THE EFFECTS OF STRESS ON PERFORMANCE AND AUTONOMIC RESPONSES 

AS A FUNCTION OF INDIVIDUAL DIFFERENCES IN ATTITUDE 

TOWARD A SPECIFIC STRESS SITUATION

CHAPTER I 

INTRODUCTION

An unders tand ing  o f  th e  e f f e c t s  o f  psycho log ica l  s t r e s s  upon 

performance i s  o f  co n s id e rab le  t h e o r e t i c a l  and p r a c t i c a l  importance. 

Humans a re  o f te n  requ ired  to  perform ta sk s  under c o n d it io n s  they con­

s id e r  extrem ely s t r e s s f u l .  These co n d it io n s  e x i s t  no t on ly  during 

times o f  war, c a ta s t ro p h ic  ear thquakes , floods or f i r e s ,  bu t a lso  in  

the  s t r e s s e s  encountered in  day-to -day  a c t i v i t i e s .

I n t e r e s t  in  the  concept o f  s t r e s s  during the  l a s t  q u a r te r  of 

a cen tu ry  derived much o f i t s  impetus from m i l i t a r y  concern over the 

e f fe c t iv e n e s s  o f  performance during  combat co n d i t io n s .  Although a 

g re a t  deal o f  re sea rc h  on the  e f f e c t s  of s t r e s s  on performance has r e ­

su l te d  from t h i s  concern, many problems s t i l l  remain unanswered (Horvath, 

1959), th e  foremost o f  which i s  undoubtedly the  problem of in d iv id u a l  

d i f f e r e n c e s  in  s t r e s s  s u s c e p t i b i l i t y  (H arr is ,  Mackie, & Wilson, 1956).

H arr is  e t  a l .  (1956), in  commenting upon:the  s tu d ie s  concerning 

the  e f f e c t s  o f  s t r e s s  upon performance repo rted  e a r l i e r  by Lazarus, Deese, 

& O sier (1952), observe th a t  " . . .  most have found t h a t  performance

1
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su f fe re d  under s t r e s s ,  some have found th a t  performance improved, and 

a few have found th a t  f a i l u r e  s t r e s s  had no e f f e c t  upon performance"

(p. 28). Not only were these  apparent in c o n s is te n c ie s  p resen t fo r  

" f a i l u r e  s t r e s s "  c o n d it io n s ,  b u t  they were a lso  p re se n t  fo r  " d i s t r a c ­

t i o n , "  " fa t ig u e "  and "bodily  th r e a t "  e .  g. e l e c t r i c a l  shock s t r e s s  s i t u a ­

t io n .  Continuing, H arr is  e t  a l .  (1956) note th a t  "Of a l l  the s t r e s s  

and f a t ig u e  s tu d ie s  c i t e d ,  on ly  one find ing  appears s u f f i c i e n t l y  con­

s i s t e n t  to  be gen era l ized :  Some people are  b e t t e r  ab le  to  w ithstand

s t r e s s f u l  cond itions  than a re  o th e r s - - th e re  a re  wide v a r ia t io n s  in  

in d iv id u a l  re ac t io n s  to  s t r e s s " (p. 28). F u r th e r ,  " . . .  i t  i s  c le a r  

th a t  i f  the  v a r i a b i l i t y  o f  in d iv id u a l  performers i s  no t taken in to  

account, in c o n s i s te n t  r e s u l t s  could re a d i ly  be ob ta ined  from study to  

study" (pp. 28-29). Although the  importance o f  the  in d iv id u a l  d i f ­

fe rences  problem was considered  as th e  g re a te s t  source  o f  e r ro r  v a r ian ce  

(Lazarus e t  a l . , 1952; H arris  e t  a l . , 1956; Horvath, 1959), id e n t i f i c a t i o n  

of v a r ia b le s  re sp o n s ib le  fo r  t h i s  variance  continued to  be e lu s iv e .

H arris  e t  a l .  (1956) f e l t  t h a t  t h i s  was due to "Lack o f  adequate measures 

. . .  and ( lack  o f )  knowledge about which v a r ia b le s  a re  re le v a n t  (p. 16).

In the most recen t  review o f  fttress re sea rch  a v a i la b le ,  Horvath 

(1959) no tes  th a t  the problem o f  ind iv id u a l  d i f fe re n c e s  i s  s t i l l  of 

co n s id e rab le  importance in  most s t r e s s  re sea rch . In  the  conclusions 

o f  p a r t  one o f  a tw o-part review, Horvath makes th e  observa tion  th a t ,  

" F in a l ly ,  th e re  is  the  la rg e  problem o f  in d iv id u a l  d if f e re n c e s  in  r e ­

sponse to  p o te n t ia l  s t r e s s o r s "  (p. 210). Then he r a i s e s  the  question , 

"What a re  the  app rop ria te  t e s t s  fo r  measuring p e r s o n a l i ty  t r a i t s  which 

could p re d ic t  these  d i f f e re n c e s ? "  (p. 210). He concludes by o f fe r in g
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what he b e l ie v es  to  be th re e  major problems a t ten d in g  psychologica l 

s t r e s s  re sea rch  In need o f  a t t e n t io n :  "The s e n s i t i v i t y  o f  t e s t i n g

Instrum ents to the response m an ife s ta t io n s  o f  s t r e s s ,  the  s e n s l t l v l t ÿ  

o f  measures o f  Ind iv idual d i f fe ren c es  to r e s p o n s lv l ty  to s t r e s s o r s ,  

and the  s t r e s s o r  p o te n t ia l  o f  s tim ulus co n d it io n s"  (p. 210). Although 

he was p r im ari ly  concerned w ith  f ind ing  s u i ta b le  ta sks  th a t  would 

d i f f e r e n t i a t e  or r e f l e c t  the  e f f e c t s  o f  psycholog ica l s t r e s s ,  s in ce  

"Such a ta sk  may thus prec lude  the  s u b j e c t ' s  masking the d is ru p t iv e  

e f f e c t s  o f  s t r e s s  by some compensatory mechanism" (p. 210), Horvath 

a lso  s e le c t iv e ly  reported  s tu d ie s  which he f e l t  may have been e f f e c t iv e  

In reducing . In p a r t ,  some o f  the  va r ian ce  found In Ind iv idua l d i f ­

fe rences . These were In keeping w ith  the concept am plified  e a r l i e r  

by H a rr is ,  e t  a l .  (1956), I . e . ,  "Some je o p le  a re  b e t t e r  ab le  to  w ith ­

stand s t r e s s f u l  conditions  than  a re  o th e r s " by a ttem pting  to  d i f f e r e n t i a t e  

su b jec ts  p r io r  to performance comparisons on m otoric , p e rc e p tu a l ,  r e ­

ac t io n -  time and co gn itive  type ta sk s .

Measures o f  Ind iv idua l D ifferences 

Some o f  the  methods of c l a s s i f i c a t i o n  which have seemed most 

promising, in  terms of d i f f e r e n t i a t i n g  su b je c ts ,  have been: q u e s t io n ­

n a i re  measures o f  anx iety  such as T a y lo r 's  (1953) M anifest Anxiety 

Scale (Wenar, 1954; Farbar & Spence, 1956; Castaneda, 1956), c l a s s i ­

f i e  a to r  y assignment of normals versus abnormals (Huston & S inger,

1945; T lsard  & Venables, 1956; Knehr, 1954), drug r e a c t i v i t y  Ind ices  

(Abramson, J a r r l k  & H lrsch, 1955), and In te l l ig e n c e  lev e l (L a n tz , ,1945), 

These approaches to c la s s i fy in g  s t r e s s  s u s c e p t i b i l i t y ,  along w ith  the
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discourag ing  re p o r t  by Horvath (1959) concerning hoped-for s t r e s s  d i f ­

f e r e n t i a t i n g  ta sk s ,  were considered only s l i g h t l y  b e t t e r  than no p r io r  

c l a s s i f i c a t i o n  whatsoever In  p re d ic t in g  responses to s t r e s s .  " . . .  f in d ­

ings In  experiment's us ing  measures o f  Ind iv id u a l  d i f fe ren c es  have been 

very  In c lu s iv e .  The Taylor M anifest Anxiety Scale  (TMAS) has received  

th e  g r e a te s t  amount o f  a t t e n t io n  . . .  (bu t)  most o f  the promising r e s u l t s  

In  th e se  experiments have been counter-ba lanced  by nega tive  or even 

c o n tra ry  f in d in g s"  (Horvath, 1959, p. 225). Again, In a r e p o r t  by 

Deese (1962), a ttem pts  to  r e l a t e  In d iv id u a l  d i f f e re n c e  In s t r e s s  su s ­

c e p t i b i l i t y  to  p e r s o n a l i ty  v a r ia b le s  have g e n e ra l ly  not been too success­

f u l  d e sp i te  the  f a c t  th a t  a la rge  number o f  In v e s t ig a to rs  found cor­

r e l a t i o n s  between p e r s o n a l i ty  measures, such as the  TMAS and performance. 

" . . .  the  obtained c o r r e la t io n s  a re  almost w ithout exception  sm a l l , and 

In  some cases , c o n tra d ic to ry  evidence concerning both t h e i r  d i r e c t io n  

and magnitude Is a v a i la b le "  (Deese, 1962, p. 201).

Recently , f u r th e r  evidence o f  no r e l a t io n s h ip  between performance 

under s t r e s s  and the  c l a s s l f I c a to r y  Index of hlgh-anxlous versus  low- 

anxious su b jec ts  on the b a s is  of TMAS scores  was rep o rted  by Hodges 

& S p le lb e rg e r  (1966) and by Thackray & Pearson (1968). Thus, the  

genera l f ind ings  o f  low r e la t io n s h ip s  between g loba l p e r s o n a l i ty  v a r l - -  

a b le s ,  such as those In d ica ted  by TMAS sco res ,  and performance (S p le l ­

b e rg e r ,  1966) have led  Opton & Lazarus (1967) to  suggest th a t  th is  

problem may be p a r t ly  due to the f a c t  th a t  le v e l  o f  genera l  anx ie ty  

Is  only  one o f  many p o s s ib le  p e r s o n a l i ty  v a r ia b le s  o p era ting  a t  the 

moment when a s t r e s s o r  Is p resen ted . In a ty p ic a l  shock s t r e s s  s i t u a t i o n  

fo r  example, some su b je c ts  may (1) view th e  th r e a t  as a source o f  pain



5

and something to  be fea red ; (2) some may p e rce iv e  the th r e a t  as sym­

b o l iz in g  a "p u n i t iv e  f a th e r "  s i t u a t i o n ;  (3 ) some may simply be r e ­

a c t iv e  to the f e e l in g  o f  h e lp le ssn ess  as a r e s u l t  o f  what they perceive  

to be unwarranted m anipulations on the  p a r t  o f  the  experim enter; or 

(4) some may not p e rce iv e  the th r e a t  o f  shock as th re a ten in g .  In o th e r  

words, g iven a s p e c i f ic  s t r e s s  s i t u a t io n  wherein a l l  su b jec ts  a re  

c l a s s i f i e d  as m an ife s t in g  anx ie ty  t r a i t s ,  in d iv id u a l  d i f fe re n c e s  may 

be a fu n c tio n  of  o n e 's  a t t i t u d e  toward the  o b je c t  o f  s t r e s s ,  i r ­

r e s p e c t iv e  o f  an "anx ie ty"  la b e l .

The hypothesis  th a t  a s u b j e c t ' s  c o g n it iv e  a p p ra isa l  o f  a 

s i t u a t i o n  may determ ine, to  a con s id e rab le  degree, h is  response p a t ­

te rn  was suggested more than a decade ago by Lazarus, e t  a l .  (1952), 

when i t  was noted t h a t ,  "A s i t u a t i o n  w i l l  be more or le s s  s t r e s s f u l  

fo r  th e  in d iv id u a l member o f  the  group and i t  i s  l ik e ly  th a t  these  

d if f e re n c e s  in  the meaning of th e  s i t u a t i o n  w i l l  appear in  terms of 

performance" (p. 294). Adding fu r th e r  support to  the  "co g n i t iv e  

ap p ra isa l"  concept, Ax (1964) s t a t e s  th a t  ph y s io lo g ica l  responses 

as w ell as psycholog ica l responses are  p a r t l y  a func tion  o f  the  sub­

j e c t ' s  percep tion  o f  the  s t r e s s  s i t u a t io n .  Again, Opton & Lazarus 

(1967) suggest th a t  a s u b j e c t ' s  co g n it iv e  a p p ra isa l  of a s i t u a t i o n  

determines the  degree o f  r e s p o n s iv i ty  to  psycholog ica l and physio­

lo g ic a l  measures employed.

Although the  in d iv id u a l  d i f f e re n c e s  problem in  terms o f  how a 

su b jec t  perceives  o r  ev a lu a te s  a s i t u a t io n  was becoming th e  c en te r  of 

a t t e n t io n  as the g r e a t e s t  p o ss ib le  source o f  e r ro r  v a r ian ce  r e s id in g  

in  most, i f  not a l l ,  p sycho log ica l and/or p h y s io lo g ica l  s t r e s s  s tu d ie s .
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Hodges & S p le lberger (1966) noted t h a t ,  " . . . d e s p i t e  th i s  growing con­

census concerning th e  Importance o f  c o g n it iv e  fa c to rs  and mediating 

phy s io lo g ica l  responses to  s t r e s s ,  many In v e s t ig a to rs  continue to  Ignore 

Ind iv idual d if fe ren c es  In S 's  I n te r p r e ta t io n  o f  the s t r e s s o r  s i tu a t io n "

(p. 288).

To summarize b r i e f l y ,  sev e ra l  areas o f  concern seem to  dominate 

the Ind iv idual d i f fe ren c es  problem Inheren t In  psychological and physio­

lo g ic a l  s t r e s s  re sea rch .  F i r s t ,  th e re  Is a growing awareness of the need 

to recognize  the f a c t  th a t  an In d iv id u a l 's  pe rcep tua l e v a lu a tio n  o f  a 

p o te n t ia l  s t r e s s o r  may be a source o f con s id e rab le  e r ro r  va riance .

Second, more accu ra te  methods o r  techniques a re  needed fo r  p re d ic t in g  

a s u b j e c t ' s  response to  a perceived s t r e s s o r  such as shock.

A tt i tu d es  as Measure o f  Ind iv id u a l  D ifferences

The s u b je c t 's  d e f in i t io n  o f  a s t r e s s  s i t u a t io n ,  and how th is  

may Influence  h is  response , c rea te s  a source o f  variance  th a t  few 

In v e s t ig a to rs  have su c c e ss fu l ly  co n tro l le d  (Lazarus & Opton, 1966). 

R ecently , Hodges & S p le lberger  (1966) emphasized the  Importance o f  con­

s id e r in g  the  s u b j e c t ' s  a t t i t u d e  toward a s t r e s s  s i tu a t io n  as a c ru c ia l  

v a r ia b le  th a t  may mediate autonomic responses. They reported  th a t  a 

s i g n i f i c a n t  r e la t io n s h ip  e x is t s  between a s u b je c t ' s  cogn itive  a p p ra isa l  

( I . e .  the s u b je c t 's  expressed a t t i t u d e )  o f  a s t r e s s  s i tu a t io n  and h is  

autonomic ( h e a r t - r a t e )  response to  th a t  s i t u a t i o n .  The technique r e ­

ported  Is not n e c e s sa r i ly  unique except In terms of providing an ob­

je c t iv e  approach to  th e  problem of fu r th e r  c o n tro l l in g  a s u b je c t 's  

response as a func tion  o f  h is  a t t i t u d e  toward the  Induced s t r e s s  s i t u a ­

t io n .  The technique used was a q u es t io n n a ire  s im ila r  to  o the r  w e ll-
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known a t t i t u d e  s c a le s  (Thurstone, 1937; L l k e r t ,  1932). Using a p e n c l l -  

and-paper a t t i t u d e  type q u e s t io n n a ire ,  Hodges & S p le lberger (1966) 

found s ig n i f i c a n t  response d if f e re n c e s  (h e a r t  r a t e )  between su b jec ts  

re p o r t in g  a "high fe a r  o f  shock" from those  re p o r t in g  a "low fe a r  of 

shock" in  an experim ental s i t u a t io n  in  which th r e a t  o f  shock was em­

ployed. In th i s  experiment, naive su b je c ts  (co lleg e  popu la tion )  were 

given an opportun ity  to express t h e i r  a t t i t u d e  toward the idea of r e ­

c e iv in g  an e l e c t r i c a l  shock p r io r  to  the  experiment. The su b je c t  simply 

in d ic a te d  h is  response to  the  qu es tio n  by marking one o f  f iv e  p o ss ib le  

choices ranging from "not s t r e s s f u l "  to  "extrem ely s t r e s s f u l . "  The 

q u es t io n n a ire  was p a r t ly  d isgu ised  in  th a t  the  p a r t i c u la r  t e s t  item under 

c o n s id e ra t io n  by the  experim enter, i . e . ,  " fe a r  o f  shock," was included 

in  a 25-item  pool o f  s im i la r  type q u e s t io n s .  Their f in d in g  provided 

the  b a s is  for in fe r r in g  th a t  response d i f fe re n c e s  were a fu n c tio n  of 

how a su b jec t  perceives  th e  s t r e s s  s i t u a t i o n ,  in  th is  case a th re a t  of 

shock.

Recently, Thackray and Pearson (1968), using  a s im i la r  qu es tio n ­

n a i re  technique fo r a s c e r ta in in g  how one p e rce ives  a s p e c i f i c  s t r e s s o r ,  

found a r e la t io n s h ip  between the s u b j e c t ' s  co g n itiv e  a p p ra isa l  o f  ^

" t h r e a t  of shock" and h is  performance on a perceptual-m otor ta sk  in  ad­

d i t io n  to the  h e a r t - r a t e  r e la t io n s h ip  rep o r te d  by Hodges & S p le lberger 

(1966). Again, naive s u b je c ts  from a co lleg e  popula tion  were se lec ted  

on the b a s is  o f  t h e i r  response p o s i t io n  on a m u lt i- i tem  q u es t io n n a ire .  

Those responding to a " f e a r  o f  shock" item above the mid-point were 

c l a s s i f i e d  as being "high fe a r  o f  shock" su b jec ts  (HFS) and those be­

low the  mid-point were c l a s s i f i e d  as being "low fea r  of shock" su b jec ts
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(LFS). The r e s u l t s  in d ic a te d  th a t  HFS su b je c ts  perfôrüed s i g n i f i c a n t ly  

below the  le v e l  a t ta in e d  by the  LFS su b jec ts  under th r e a t  o f  shock on a 

r o ta ry  p u rs u i t  ta sk .  Heart r a t e  was s i g n i f i c a n t ly  h igher fo r  the  HFS su b jec ts  

than  fo r  the  LFS su b jec ts  during performance under " th re a t  o f  shock ."

The r e s u l t s  ob ta ined  from the  experiments o f  Hodges and S p ie l-  

be rger (1966) and Thackray and Pearson (1968) demonstrate t h a t  how a p e r­

son ev a lua tes  a s t r e s s  s i t u a t io n  can determ ine, in  a measurable way, 

h is  response  to  th a t  s i t u a t i o n ,  but only to  the  degree th a t  the  s i t u a t i o n  

conveys meaning (re levancy) fo r  th a t  person. In o th e r  words, i f  a 

" th r e a t  o f  shock" s i t u a t i o n  conveys no t h r e a t  a t  a l l  in so fa r  as a pa r­

t i c u l a r  person is  concerned, h is  responses w i l l  most l i k e l y  be c o r ­

responding ly  m anifested , i . e . ,  when an in d iv id u a l  expresses no fe a r  to ­

ward a th r e a t  o f  shock s i t u a t i o n ,  then h i s  concomitant p h y s io lo g ica l  

re a c t io n s  or response p a t te r n s  should be s im i la r  to  those p r io r  to  the 

in t ro d u c t io n  o f  t h r e a t  o f  shock. The converse should o b ta in  fo r  those 

express ing  a fe a r  o f  shock, i . e . ,  a f a s t e r  th a n  normal h e a r t  r a t e  and 

lower than usual performance.

Problems and P recau tions  in  Measurement o f  A tt i tu d e

In using an a t t i t u d e  type q u e s t io n n a ire ,  i t  should be recognized

t h a t  n o t  a l l  su b jec ts  w i l l  r e p o r t  t h e i r  t r u e  o r  h o n e s t .f e e l ih ^ s  w ith

re s p e c t  to  some o b je c t  under in v e s t ig a t io n  by an experimenter fo r  a num-
1

her o f  reasons: (1) Some su b jec ts  may not have an a t t i t u d e  toward

1A tti tu d e  is  h e re  defined  as an enduring , learned p re d is p o s i t io n  
to  behave in  a c o n s is te n t  way toward some o b je c t  th a t  inc ludes an a f ­
f e c t iv e  component ( f e e l in g )  as w ell as a c o g n i t iv e  component as d i s t i n ­
guished from "opinion" (S h e r i f ,  S h e r if  & N ebergall ,  1965).
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th e  o b jec t  under s tudy . For example, i t  would be d i f f i c u l t  to  c a teg o r­

iz e  those who are  seemingly detached, impersonal or n e u t r a l .  "Compla­

cency, amusement, to le ra n c e ,  and openmindedness are not e a s i ly  reduced 

to  ' a f f e c t  fo r  or a g a i n s t ' an o b je c t"  (A l lp o r t ,  1967, p. 9). However, 

c au tio n  should be exerc ised  in  excluding " n e u t ra l "  f ind ings  s in c e  these  

p o s i t io n s  have been found to have a p o s i t iv e  and measurable a t t a c h ­

ment to  the " id e a l"  o f  n e u t r a l i t y  (Diab, 1965). (2) Some su b je c ts ,

even though they may have an a t t i t u d e  toward the  o b jec t  under study, 

may attem pt to  evade, avoid or a l t e r  t h e i r  eva lua tion  o f  the o b jec t  by

(a) g iv ing  the  experim enter answers which the  sub jec ts  th ink  a re  demanded;

(b) a ttem pting  to  i n h i b i t  t h e i r  own fe e l in g s  in  p reference  to  what they 

pe rce ive  as the s o c ia l  norm fo r  t h e i r  " re fe ren ce  group" (S h e r if  & S h erif ,  

1956), i . e . , "no one in  th is  group is  a f r a id  o f  shock.'"; or (c) r e a c t ­

ing a g a in s t  what su b jec ts  consider the q u es t io n n a ire  to re p re se n t  such

as invasion  of p rivacy , e x p lo i ta t io n ,  in t im id a t io n  or m anipulation by 

the  experim enter. Most o f  these  can g e n e ra l ly  be ca tegorized  as "ex­

perim enter e f f e c t s "  (Rosenthal, 1966).

The problems f req u e n t ly  p resen t under the conditions  s e t  fo r th  

above a re  summarized in  the following s ta tem ent:

R a t io n a l iz a t io n  and deception in e v i ta b ly  occur, e sp e c ia l ly  when 
the  a t t i tu d e s  s tu d ied  p e r ta in  to  the  moral l i f e  or s o c ia l  s ta tu s  
o f  the su b je c t .  The d i f f i c u l t y  of o b ta in in g  r e l i a b l e  informa­
t io n  concerning a t t i tu d e s  toward sex is  a case in  p o in t .  So 
g re a t  i s  the  tendency to  p ro te c t  o n e se l f  th a t  even anonymity is  
not a guaran tee . Lack o f  in s ig h t ,  ignorance, su sp ic io n , f e a r ,  
a n eu ro t ic  sense  o f  g u i l t ,  undue enthusiasm, or even a know­
ledge o f the in v e s t i g a to r 's  purpose may in v a l id a te  an inqu iry . 
(A llp o r t ,  1967, p. 12).

An example of A l lp o r t 's  (1967) s ta tem ent th a t  "knowledge of the in v e s t i ­

g a t o r ' s  purpose" may a f f e c t  a t t i t u d e  q u e s t io n n a ire  r e s u l t s  has been
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demonstrated a number o f) tim es (Vinacke, 1954; K errlck , 1954; K errick , 

1958; Osgood & Sucl, 1955). A ll o f  these  s tu d ie s  found s ig n i f i c a n t  

d if fe ren c es  between informed versus naive  su b jec ts  in terms o f  th e i r  

response p o s i t io n s .  More re c e n t ly  K errick  & McMillan (1961), in  r e p l i ­

c a t in g  and extending two o f K e r r ic k 's  e a r l i e r  s tu d ie s  (K errick , 1954; 

K errick , 1958) r e la te d  to  th is  problem, found s ig n i f i c a n t  d i f f e r e n t i a l  

e f f e c t s  between su b jec ts  who were informed as to  the purpose o f  an a t ­

t i tu d e  q u es t io n n a ire  and those not informed of the purpose. "These 

r e s u l t s  c le a r ly  in d ic a te  th a t  the in v e s t ig a to r  . . .  should make every 

attem pt to mask the purpose o f  h is  experiment" (p. 119).

P recau tions  an in v e s t ig a to r  should take to reduce in f e r e n t i a l  

e r r o r  in terms of the meaning o f  a s u b je c t ' s  response to  an a t t i t u d e  

qu es tio n  a re :  (a) use o f  c le a r ,  unambiguous, understandable  and r a th e r  

simple questions  (Green & Stacey, 1966); and (b) questions- th a t  are 

r e le v a n t  in  terms o f  the  s u b je c t 's  "frame of re fe ren ce"  and t h a t  are  

ego-involv ing ; e . g . ,  "The po in t o f  view to which a person i s  committed 

(ego-involved) in fluences  the  way he judges the item" (S h e r i f ,  S he rif  

& Nebergal, 1965, p. 60). Thus, i f  a person is n e u t r a l  about a s t a t e ­

ment or s i tu a t io n ,  i t  would be expected th a t  h is  response would f a l l  

w ith in  a n e u tra l  range circumscribed by the a t t i t u d e  q u e s t io n n a ire .  

Conversely, i f  a person is  h igh ly  committed to a p o s i t io n  or has strong 

fe e l in g s  about a s i t u a t io n ,  i t  would be expected th a t  h is  response 

p o s i t io n  on an a t t i t u d e  ques t io n n a ire  would be correspondingly  in ­

d ica ted ,  i . e . ,  toward the  extreme ends o f  the q u e s t io n n a ire  s c a le .

D espite  a l l  p recautions fo r  ensuring  " t ru e "  or "honest"  responses, 

i t  must be recognised t h a t  most people possess many c o n tra d ic to ry
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a t t i t u d e s  and th a t  th e i r  mental " s e t"  a t  the  moment o f  tak ing  an a t ­

t i t u d e  t e s t  may be q u i te  d i f f e r e n t  a t  a l a t e r  time. A tt i tu d es  change, 

and an in v e s t ig a t io n  made under one s e t  o f  cond itions  may not remain 

c o n s tan t  when te s te d  l a t e r  under the  same co n d it io n s .  However, the  

more h igh ly  committed or ego-involved the  person i s  toward an item 

under in v e s t ig a t io n ,  the  l e s s  v a r ia b le  the  a t t i t u d e  (A llp o r t ,  1967).

Although the  above problems are in h e ren t  in  most, i f  no t a l l ,  

s u b je c t iv e  ev a lua tion  ( a t t i t u d e )  s c a le s ,  i t  seems reasonable  to  suggest 

t h a t  th e  d i r e c t  approach o f  asking a su b jec t  to  ev a lu a te  an o b jec t  or 

s i t u a t i o n  in  terms o f  h is  fe e l in g s  and p e rcep tio n  about i t  o f f e r s  more 

o f  an opp o rtu n i ty  fo r  c o n t ro l l in g  e r ro r  v a r ian ce  in  in d iv id u a l  d i f ­

fe rences  than has been t r u e  of methods using  an i n d i r e c t ,  i n f e r e n t i a l  

technique such as the  TMAS (Taylor, 1953). Devising an a t t i t u d e  q u es t io n ­

n a i r e ,  however, th a t  adheres to  the p recau tio n a ry  measures suggested 

above does not n e c e s s a r i ly  e l im in a te  o ther  p o s s ib le  in v a l id a t in g  p i t ­

f a l l s .  For example, a t t i t u d e s  a re  g e n e ra l ly  " in fe r re d  from behavior"  

bu t the  behavior r e f e r r e d  to  is  the  response consis tency  o f  the in ­

d iv id u a l  toward an o b je c t  or c la s s  o f  o b jec ts  th a t  i s  i d e n t i f i a b l e  

s o le ly  by means of v e rb a l  r e p o r ts  such as a t t i t u d e  q u es t io n n a ire s .

These v e rb a l  r e p o r ts ,  however, a re  merely in d ican ts  o f  a pe rson 's  

"preparedness" or " read in e ss"  to  a c t  (English & E nglish , 1958, p. 50) 

o r  as LaPiere  (1967) n o te s ,  they rep re se n t  "v e rb a lised  re a c t io n s "  to 

. a symbolic s i tu a t io n .  A p o s s ib le  " p i t f a l l "  e x i s t s  when i t  is  assumed 

th a t  a r e la t io n s h ip  i s  p re se n t  between symbolic behavior (verba l r e -  

. p o r t s )  and non-symbolic behav ior . The assumption of a r e la t io n s h ip  

may or may not be c o r r e c t  and becomes a c r u c ia l  f a c to r  whenever pre-



12

d l c t a b l l l t y  of fu tu re  behavior baaed on a t t i t u d e  q u e s t io n n a ire s  i s  the 

primary concern. R e l i a b i l i t y  o f  responses may be demonstrated follow­

ing each ad m in is tra t io n  of  an a t t i t u d e  q u e s t io n n a ire ,  but v a l i d i ty  can 

be demonstrated only i f  a s u b j e c t ' s  subsequent, non-symbolic, behavior 

corresponds w ith  h is  e a r l i e r  ev a lu a t iv e  (symbolic) responses. "Only 

a v e rb a l  r e a c t io n  to  an e n t i r e l y  symbolic s i t u a t i o n  can be secured by 

the  q u e s t io n n a ire .  I t  may in d ic a te  what the responder would a c tu a l ly  

do when confronted  w ith  the  s i t u a t io n  symbolized in  th e  question , but 

th e re  is  no assurance t h a t  i t  w i l l "  (La P ie re ,  1967, p. 31).

Another problem may be p re sen t  i f  in fe rences  a re  made on the 

b a s is  o f  a o n e - t r i a l  v a l id a t io n .  Frequently  the  r e s u l t s  o f  an a t t i t u d e  

q u e s t io n n a ire  appear to  have been v a l id a te d  as th e  r e s u l t  o f  subsequent 

behavior corresponding to previous v e rb a l  r e p o r ts .  Whenever t h i s  oc­

c u rs ,  the  a t t i t u d e  instrum ent u t i l i z e d  fo r  p re d ic t in g  behavior is  con­

s id e red  v a l id  (Nunnally, 1959, p. 95). However, th e  v a l i d i t y  th a t  is  

considered  p re sen t  with o n e - t r i a l  v a l id a t io n  under one s p e c i f ic  s e t  o f  

cond itions  maÿ be an a r t i f a c t  and such may be the  case  when upon fu tu re  

a d m in is tra t io n s  o f  the a t t i t u d e  q u e s t io n n a ire ,  where the  sca le  and de­

s ig n  remain the  same, the  p re d ic ted  behav io ra l  ind ices  are  negative  

or c o n t r e d is t in c t iv e .

To summarize the foregoing  co n s id e ra t io n s ,  i t  should be c le a r  

th a t  in  o rd e r  to  maximize r e l i a b i l i t y  and v a l i d i t y ,  an a t t i t u d e  qu es tio n ­

n a i r e  employed In s t r e s s  re sea rc h  should: (a) c o n ta in  r e le v a n t  or mean­

in g fu l  concepts ( id ea s)  and c a te g o r ie s  (d e s c r ip to rs  used to evaluate  

concep ts) as a means o f  enhancing a s u b je c t 's  ego-involvement; (b) be 

p resen ted  in  such a way as to  minimize the in v e s t ig a to r s  purpose as a
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p recau tio n  ag a in s t  p o s s ib le  "game-playing" by a su b je c t ;  (c) be p re ­

sen ted  to a sub jec t  by someone o the r than the  experimenter in  such a 

way as to avoid p o ss ib le  resentment ag a in s t  what may be considered 

an invasion  o f  p rivacy , in t im id a tio n ,  e x p lo i ta t io n ,  o r  manipulation 

by an " a u th o r i ty  f ig u r e . "  This precau tion  may a lso  reduce "experimenter 

in f lu en ce"  in terms o f  response conformity; (d) use c le a r ,  unambiguous, 

u nders tandab le , and r a th e r  simple questions in  o rder to  avoid con­

n o ta t io n s  beyond the e x p l i c i t  or deno ta t ive  con tex t intended; and (e) 

be v a l id a te d  a g a in s t  more than one s p e c i f ic  ta sk  o r  s i tu a t io n .

Although the a t t i t u d e  sca le  used in  the  previous study by 

Thackray and Pearson (1968) was r e l a t i v e ly  e f f e c t iv e  in  d i f f e r e n t i a t i n g  

su b je c ts  on the b a s is  of fe a r  o f  shock, th e re  may have been a few 

d e f ic ie n c ie s  th a t  could have increased the amount of e r ro r  variance  

in  c la s s i fy in g  the  s u b je c t s . For example, the experimenter adminis­

te re d  the  a t t i t u d e  q u es t io n n a ire  to  su b jec ts  who l a t e r  p a r t ic ip a te d  

in  the experiment. As a consequence of ignoring the  suggestions in  (b)

(c )  above, the r e s u l t s  may have been b iased . Also, the  v a l i d i ty  of 

the  previous q u e s t io n n a ire  r e s t s  upon r e s u l t s  ob tained  using only one 

ta sk  or s i tu a t io n ,  i . e . ,  ro ta ry  p u rsu i t  performance. Thus, the sca le  

developed fo r  use in th e  p resen t study was construc ted  and administered 

s p e c i f i c a l l y  to meet the  above requirements in  the hope of reducing 

fu r th e r  any p o s s i b i l i t y  fo r  the presence of e r ro r  va riance  in  c l a s s i f y ­

ing su b jec ts  on the b a s is  o f  fe a r  o f  shock.

Response Consistencv 

To the ex ten t th a t  an in d iv id u a l 's  pe rcep tion  o f th r e a t  is  

s p e c i f i c  to  a given s t r e s s o r ,  i t  could be p red ic ted  th a t  any performance
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Impairment occurring  under that s t r e s s o r  would not occur under a d i f ­

fe re n t  s t r e s s o r  which was not perceived  as th re a te n in g .  I t  could a lso  

be p red ic ted  th a t  i f  a given s t r e s s o r  i s  perceived as th re a ten in g ,  

any change in  performance should not be s p e c i f ic  to  the p a r t i c u l a r  

ta sk  employed.

Both o f  the  above approaches involve the  hypothesis  o f  con­

s is te n c y  (or a lack th e re o f )  across s i tu a t io n s  or ta sk s .  The former 

assumes lack  o f  consis tency  o f responses across s t r e s s o r s  i f  the  in ­

d iv id u a l 's  co g n it iv e  a p p ra is a l  o f  th r e a t  d i f f e r s  under the  d i f f e r e n t  

s t r e s s  c o n d it io n s .  The l a t t e r  assumes response consis tency  across 

tasks  i f  perceived th r e a t  remains co n s tan t .  Although odly the  question  

o f  consis tency  across ta sks  w i l l  be examined in  th i s  s tudy , both ap­

proaches w i l l  be d iscussed  because o f  the  common m ethodological problems 

which they p resen t.

One of the  methods o f  measuring the ex ten t  o f  response  con­

s is te n c y  (whether across s t r e s s o r s  o r  across ta sk s )  i s  i l l u s t r a t e d  

in  a study by Opton & Lazarus (1967). This method is  the  " ip s a t iv e "  

or in t r a - in d iv id u a l  techn ique. "In c o n t ra s t  w ith  the  procedure of ex­

posing two or more groups o f  su b je c ts  to  a s in g le  s t r e s s  cond ition  

each, . . .  ( t h i s )  design c a l l s  fo r  exposing a l l  su b jec ts  to more than 

one s t r e s s  co nd ition , and fo r  determining the ex ten t  to which th e i r  

re a c t io n s  to these  cond itions  a re  s e le c t iv e "  (p. 294).

In a ssess ing  the  " ip s a t iv e "  technique o f  Opton & Lazarus (1967), 

two p o ss ib le  sources fo r  v a r ian ce  should be considered . One o f  these  

was rep o r ted  a number of years  e a r l i e r  by Mech (1953) and l a t e r  by 

Sternbach (1966) as "ad ap ta t io n  e f f e c t s . "  A daptation simply means
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th a t  a s u b je c t  who seems to  be I n i t i a l l y  a ffe c ted  (adverse ly )  by a 

s t r e s s o r  somehow "copes" (Lazarus, 1966) w ith  the  s i t u a t i o n  and sub­

sequently  improves h is  performance s ig n i f i c a n t ly .  The ad ap ta tion  may 

occur during t r i a l s  under one s t r e s s o r  o r  l a t e r  w hile  performing under 

a d i f f e r e n t  s t r e s s o r .  The problem p resen ts  i t s e l f ,  in  terms o f pos­

s ib l e  v a r ia n ce ,  whenever a number of s e q u e n t ia l ly  p resen ted  s t r e s s o r s  

appear to produce response co n s is ten cy  when such may not be the  case .

For example, i f  a person p erce ives  the  f i r s t  s t r e s s o r  as s t r e s s f u l  and 

responds accord ing ly  (performance decrement) but demonstrates improve­

ment fo r  the  remainder o f  the  s t r e s s o r s  p resen ted , what now appears as 

response consis tency  over th e se  l a t t e r  s t r e s s o r s  may in  f a c t  be a 

s in g u la r ly  learned  means o f  "coping" w ith  the  experim ental m il ieu .  But, 

i f  a s in g le  s t r e s s o r  is  tem porally  i s o la te d  from the  o th e rs ,  the  r e ­

sponse p a t t e r n  may now be o p p o s ite  from the  one observed e a r l i e r .  A 

second p o ss ib le  source fo r  v a r ian ce  is  the  converse o f  the f i r s t .

Stopol (1954), in  exp la in ing  the v a r ied  r e s u l t s  ob ta ined  w hile  sub­

je c t in g  a su b je c t  to  more than one s t r e s s o r ,  s ta t e d  th a t  a " 

cumulative or summative e f f e c t  o f  s t r e s s  was opera ting  which re s u l te d  

in  a more in ten se  decrement in  performance whenever th e  second s t r e s s  

was ap p lied "" (p .  21). InTother words, some su b jec ts  apparen tly  did 

not le a rn  to  "cope" w ith  a number o f s t r e s s o r s  but found th a t  each ad­

d i t i o n a l  s t r e s s o r  re s u l te d  in  an i n a b i l i t y  to  m aintain  the performance 

l e v e l  e s ta b l is h e d  e a r l i e r ,  a lthough some su b jec ts  were observed to s u f ­

f e r  no performance decrement across  a l l  s t r e s s o r s .  But, again , i f  these  

s u b je c ts ,  who had appeared to  d e te r io r a te  in  performance, had been given 

one s t r e s s o r  a t  a time, tem porally  i s o la te d  from the o the r  s t r e s s o r s .
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i t  may be th a t  d i f f e r e n t i a l  performance e f f e c t s  as a fu n c tio n  o f  the 

d i f f e r e n t  s t r e s s o r s  would have been obtained.

I t  can thus be argued (S topo l,  1954; Sternbach, 1966) th a t  

the  procedure suggested by Opton & Lazarus (1967) fo r exposing each 

su b je c t  to  a s e r ie s  o f  s e q u e n t ia l ly  p resen ted  s t r e s s o r s  may make i t  

v i r t u a l l y  impossible to answer adequate ly  the question  o f  in d iv id u a l 

response consis tency  across s t r e s s o r s  w ith  repeated  measures designs 

(Johnson & Lubin, 1967; Grice , 1966; Poulton & Freeman, 1966).

The problems in h e ren t in  in v e s t ig a t in g  response con s is ten cy  

across  s t r e s s o r s  may a lso  adhere whenever response co n s is ten cy  across 

ta sks  i s  the  goal. The r e l a t i v e l y  few s tu d ie s  th a t  have addressed the 

problem o f  response consis tency  across  ta sk s ,  however, have tended to  

ignore  the  question  of in d iv id u a l  response consis tencv  as a func tion  

o f  a t t i t u d e s  toward the  s t r e s s o r  and have been concerned only  w ith  the  

ques tio n  o f  whether d i f f e r e n t  ta sk s  rev ea l  d i f f e r in g  degrees o f r e l a t i v e  

impairment. For example, Reynolds (I960) held  the  s t r e s s  o f  " f a i lu r e "  

co n s tan t w h ile  adm in is tering  two ta s k s ,  one a m i r to r - s t a r  drawing task  

and the o th e r  Thurstones ' t e s t s  o f  thé  Space fa c to r  (Thurstone & Thur­

s to n e ,  1947). "The s t r e s s  c re a ted  no d if fe ren c e  between the  f a i l u r e  

and c o n tro l  groups in  the Space problems" (p. 87). But, he found d i f ­

fe rences  fo r  the  second problem invo lv ing  the m i r ro r - s ta r  drawing ta sk ,

i . e .  both  groups improved bu t the  f a i l u r e  group to  a l e s s e r  e x ten t .  

Again, Broadbent (1951) found a performance decrement under a s t r e s s o r  

of n o ise  fo r  a " d ia ls "  ta sk  bu t no performance decrement fo r  a " l ig h t s "  

ta sk  under the  same s t r e s s o r  c o n d i t io n s .  F in a l ly ,  M il le r  (1953), a lso  

using  n o ise  as the s t r e s s o r ,  found no performance d if fe ren c es  fo r  th ree
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tasks  ( c r i t i c a l  f l i c k e r  fus ion , c an ce ll in g  C 's and word fluency) bu t 

found performance decrement fo r  a trembleometer ta sk .

P resen t Study

In view of the  need fo r  b e t t e r  c o n tro l  o f  the  I r re le v a n t  sources 

o f  v a riance  d iscussed  above when considering  s t r e s s  re sea rch ,  sev e ra l  

a l t e r n a t iv e  methods o r  techniques are  considered In In v e s t ig a t in g  "The 

e f f e c t s  o f  s t r e s s  on performance and autonomic responses as a func tion  

of In d iv idua l d if fe ren ces  In a t t i t u d e  toward a s p e c i f i c  s t r e s s  s i t u a t i o n . "  

The f i r s t  o f  the proposed a l te r n a t iv e s  r e l a t e s  to  the  problem o f  In­

d iv id u a l d i f f e re n c e s  variance  which has been considered  a lready  In 

terms o f u s ing  a t t i t u d e  q u es t io n n a ire  techniques.

Another area of concern r e l a t e s  to response consis tency . To 

the e x ten t  th a t  a given a t t i t u d e ,  such as a fe e l in g  of fe a r  toward 

the p o s s i b i l i t y  o f  being bodily  harmed Is common to  more than one 

type of s t r e s s  s i tu a t io n ,  the same behav io ra l changes should occur 

under a v a r i e ty  o f  s t r e s s o r s .  Conversely, I f  a t t i tu d e s  are s p e c i f ic  

to p a r t i c u l a r  s t r e s s  s i tu a t io n s ,  the  r e s u l t in g  behav io ra l  changes 

might be r e s t r i c t e d  to  only c e r ta in  types o f  s t r e s s o r s .  Related to 

th is  kind o f p ro p o s it io n  would be one In which d i f f é r e n t  ta sk s  used 

under the same s t r e s s  cond ition , such as fe a r  o f  shock, e x h ib i t  the 

same response p a t te rn s ,  provided the s t r e s s o r  used corresponds w ith  

the s u b j e c t ' s  expressed a t t i t u d e .  I f  the e f f e c t ,  then, o f  perceived 

th re a t  Is performance decrement for one ta sk ,  s im i la r  r e s u l t s  for 

o ther ta sks  suggest s i tu a t io n  s p e c i f i c i t y  r a th e r  than task  sp e c i­

f i c i t y .  S i tu a t io n  s p e c i f i c i t y  r e f e r s  to  response consis tency  fo r  a 

p a r t i c u la r  s t r e s s o r  I r re s p e c t iv e  o f the  task  (Weltz, 1966). Rather
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than expose the  same in d iv id u a l  to  a v a r ie ty  o f  s t r e s s o r s ,  however, 

or a v a r i e ty  o f  ta sk s  W ithin a common s t r e s s o r ,  and then attem pt to  

determine whether d if f e re n c e s  In perceived th r e a t  a re  r e l a t e d  to  p e r­

formance d i f f e r e n c e s ,  an a l t e r n a t iv e  would be to  s e p a ra te  In d iv idua ls  

In advance on the  b a s is  o f  d i f f e r in g  a t t i t u d e s  toward s p e c i f i c  s i tu a t io n s  

they consider s t r e s s f u l  and then expose them to only  one o f  th e se  s i t u a ­

t io n s .  Between-groups comparison o f  su b jec ts  sep a ra ted  on th e  b as is  

of a v a r i a b le ,  such as an expressed a t t i t u d e  common to each group toward 

a s p e c i f i c  s t r e s s o r ,  w ith  each group exposed to  t h i s  s in g le  s t r e s s o r ,  

would e l im in a te  some o f the  problems of a repea ted  measures design.

Such an approach could be used to  evalua te  cons is tency  o f  response 

across  a v a r i e ty  o f  d i f f e r e n t  tasks  fo r  su b je c ts  express ing  a common 

a t t i t u d e  toward a given s t r e s s o r .

Although the  ques tio n  of  response cons is tency  or s p e c i f i c i t y  

across  s t r e s s o r s  remains as an a rea  needing con sid e rab ly  more re sea rch , 

only the  ques tio n  of  performance and autonomic co n s is ten cy  across  ta sks  

as a fu n c tio n  o f  a t t i t u d e  toward the  s t r e s s o r  w i l l  be In v e s t ig a ted  In 

the p re sen t  study.

The hypotheses l i s t e d  below, th e re fo re ,  a re  s e t  fo r th  In view of 

the  need to  examine fu r th e r  both the  r e l a t io n s h ip  of s t r e s s  to  performance, 

along w ith  the  p h y s io lo g ica l  concomitants, as a fu n c tio n  o f  the  s u b je c t s '  

p e rcep tu a l  eva lu a tio n s  and fe e l in g s  toward a s p e c i f i c  s t r e s s o r ,  and 

whether or no t r e l a t i v e  performance change and p h y s io lo g ic a l  r e a c t i v i t y  

o f  su b je c ts  c l a s s i f i e d  according to  t h e i r  a t t i t u d e  toward a s p e c i f i c  

s t r e s s o r  a re  Independent o f  the type task  when the  s t r e s s o r  remains 

co n s tan t .
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1. There w i l l  be s ig n i f i c a n t  d i f fe re n c e s  In performance between 

s u b jec ts  expressing  a "high fe a r  o f  shock" ve rsus  those  express ing  a 

"low fe a r  o f  shock" on a pe rcep tua l motor ta sk ,  w ith  "high fe a r  o f  shock" 

su b jec ts  e x h ib i t in g  g re a te r  Impairment to  a s t r e s s o r  ( t h r e a t  o f  shock).

2. There w i l l  be s ig n i f i c a n t  d i f fe ren c es  In performance between 

su b jec ts  expressing  a "high fe a r  of shock" versus  those express ing  a 

"low fe a r  o f  shock" on a co g n itiv e  In te r fe re n c e  ta sk ,  w ith  "h igh  fea r  

of shock" su b jec ts  e x h ib i t in g  g re a te r  Impairment to  a s t r e s s o r  ( th r e a t  

o f  shock).

3. There w i l l  be s ig n i f i c a n t  d if fe re n c e s  In autonomic responses 

between su b jec ts  expressing  a "high fe a r  of shock" versus  those express­

ing a "low fe a r  of shock" w hile  performing a percep tua l-m oto r ta sk ,  

w ith  "high fea r  o f  shock" su b jec ts  e x h ib i t in g  g r e a te r  Increases  when 

exposed to  a s t r e s s o r  ( th r e a t  o f  shock).

4 . There w i l l  be s ig n i f i c a n t  d i f fe re n c e s  In autonomic responses 

between su b jec ts  expressing  a "high fe a r  o f  shock" ve rsus  those express­

ing a "low fe a r  o f  shock" while  performing a c o g n i t iv e  In te r fe re n c e  

ta sk  under the Press  Test co n d it io n ,  w ith  "high fe a r  of shock" sub jec ts  

e x h ib i t in g  g re a te r  Increases when exposed to  a s t r e s s o r  ( th r e a t  of 

sh o ck ) .



CHAPTER I I  

METHOD 

Subjects

The su b jec ts  were fo r ty  male s tuden ts^  from the  U nivers ity  

o f  Oklahoma, ranging from 18 to  25 years  o f  age.

The method fo r  s e le c t io n  o f  su b jec ts  was based upon scores 

obtained  as a r e s u l t  o f  the  seven-po in t s c a le  (Primary a t t i t u d e  

ques t io n n a ire  w ith  e q u i - d i s ta n t  spaces on a l l  s c a le s )  administered 

by an a sso c ia te  o f  the  experimenter approximately one month in  ad­

vance of  su b jec t p a r t i c ip a t io n  in  the experiment. Subjects  respond­

ing to  the extreme ends o f  the  s c a le  item under s tudy, i . e . ,  " fe a r  

of shock," were assigned to one o f  two groups designated  as e i th e r  

"high fea r  of shock" (HFS) or "low fea r  of shock" (LFS) su b jec ts .

This p a r t i c u la r  item was number 11 of the Primary a t t i t u d e  q u es t io n ­

n a i re .  The complete s ca le  is  shown in  Appendix E. As a su b s id ia ry  

or p i l o t  co n s id e ra t io n ,  a second a t t i t u d e  q u e s t io n n a ire ,  the Semantic 

D i f f e r e n t ia l  (Oagood, Sucl and Tannenbaum, 1965), was administered 

along w ith the Primary q u e s t io n n a ire  fo r  comparative purposes and 

was not used in  the  s e le c t io n  o f  su b jec ts .  The complete s ca le  may 

be seen in  Appendix F.

^F orty - th ree  su b jec ts  were se le c ted  bu t th ree  o f  these  had to 
be e lim inated  due to  i n a b i l i t y  to  d isc r im in a te  between some o f  the  
co lors  used in  one o f  the  ta sk s .

20
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Subjects s e le c te d  as p o ss ib le  p a r t i c ip a n ts  were chosen on the 

b a s is  o f  th e i r  response to  the f i r s t  two or l a s t  two eq u l-d ls tan ce  

spaces on the s c a le  under c o n s id e ra t io n .  This was done by the  ex­

perim enter who then  subm itted the e n t i r e  pool o f  su b je c ts  (N=65) to 

an a sso c ia te  fo r  the  purpose of ob ta in in g  th e  req u ired  number of 

s u b je c t s .

Apparatus

Performance ta sk s  cons is ted  of a m odified, commercial ve rs ion  

of the  Stroop T est (S troop, 1935), c a l le d  the  Press  Test (Baehr, 

C o rs ln l ,  and Renck, 1961), and a p u rs u i t  r o to r  appara tus . P a r t  I I I  

o f  the  modified Stroop T est, h e r e a f t e r  c a l le d  the  Press Test (PT), p ro­

v ides the su b jec t  w ith  a s e r ie s  o f  ta sk s  r e q u ir in g  pe rcep tu a l  d is c r im i­

n a t io n  between the  names o f co lo rs  and a d i f f e r e n t  co lo r  o f  Ink used 

In s p e l l in g .  For example, the  word "red" may be p r in ted  In b lue  Ink, 

the  word "green" In red Ink and the word "b lu e " : In  yellow Ink. The 

su b jec t  must d is c r im in a te  between the  names o f co lo rs  used (red , green, 

b lue , or yellow ), and the  d i f f e r e n t  co lo r  o f  the  Ink used In sp e l l in g  

the  color names, by w r i t in g  down the f i r s t  l e t t e r  of the Ink co lo r 

r a th e r  than the f i r s t  l e t t e r  o f  the  name o f the  c o lo r .  The ta sk  r e ­

q u ire s  the  su b jec t  to  make as many d isc r im in a to ry  responses as ra p id ly  

as p o ss ib le  in  a c i r c u l a r  space designated  on an 8" X 11" page co n ta in ­

ing numerous item s. Two a d d i t io n a l  p a r ts  o f  the  PT were used fo r task  

f a m i l i a r i t y  purposes during  the  t r a in in g  phase of the  experiment. P a r t  

I  o f the  FT req u ired  th e  s u b jec t  to w r i te  down the f i r s t  l e t t e r  o f  a 

s e r i e s  of s p e l le d -o u t  co lo r  names such as green , b lu e ,  red ,  and yellow.
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For example, "G" fo r  green , "B" fo r b lue , "R" fo r  red  and "Y" fo r  y e l ­

low. All co lo r  names fo r  F a r t  I  were sp e lled  out in  b lack  ink which 

requ ired  no co lo r  d is c r im in a t io n .  However, P a r t  I I  o f  the  PT requ ired  

the  su b je c t  to d is c r im in a te  d i f f e r e n t  co lo rs  by w r i t in g  down the f i r s t  

l e t t e r  o f  a small c i r c l e  o f  c o lo r ,  t h a t  i s ,  "B" fo r  a b lue  c i r c l e  of 

c o lo r ,  "R" fo r  a red c i r c l e  o f  co lo r ,  e tc .

The p u r s u i t  r o to r  was a conventional t r a c k in g - ta s k  apparatus

(L afaye tte  Instrum ent Company, Model 2203A) a ttach ed  to  a Hunter

Model 120 A Klockounter (S e r ie s  D). The Klockounter connection to

th e  PR was modified by use of a 6 -v o l t  dry c e l l  b a t t e r y  and r e la y  

switch. Contact o f  the  s u b je c t ' s  s ty lu s  w ith  the  metal t a r g e t  disk 

on the  PR tu rn ta b le  energ ized  a 6 -v o l t  r e la y  which in  tu rn  c losed  

con tac ts  to  s t a r t  the  Klockounter. The use of the  r e la y  is o la te d  the 

su b jec t  from any p o ss ib le  e l e c t r i c a l  connection w ith  the  Klockounter. 

This c o n s t i tu te d  a s a f e ty  p recau t io n ,  s ince  i t  was necessary  to ground 

the  su b je c t  in  o rder to  o b ta in  r e l a t i v e l y  n o is e - f re e  p h y s io lo g ic a l  r e ­

cordings. R o ta t io n a l  speed o f  the PR tu rn ta b le  was kept a t  a constan t 

60 RPM throughout the  experim ent. The metal t a r g e t  d isk  was cleaned 

w ith  s tee lw ool a f t e r  each su b je c t  completed the  PR ta sk  as suggested 

by Ammons (1955).

The p h y s io lo g ic a l  reco rd ing  instrum ent was a Beckman Type R 

Dynograph. Two channels were u t i l i z e d  for the record ing  o f h e a r t  

r a t e .  The primary channel recorded the  e lec trocard iogram  (EKG) 

d i r e c t ly ,  w h ile  a secondary channel recorded the ou tpu t o f  a c a rd io -  

tachometer to  provide a measure of the  "bea t-b y -b ea t"  v a r i a t io n  in  

h e a r t  r a t e .  Beckman b io p o te n t i a l  e lec tro d es  for the  EKG were a ttached
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by means o f  adhesive d isks  to the l a t e r a l  w a lls  o f  the s u b je c t 's  

c h es t  a t  the  base o f  the  r ib  cage. Eye b lin k s  were obtained from 

Beckman m in ia tu re  b io p o te n t ia l  e le c tro d e s  a ttached  immediately above 

and below the  l e f t  eye. The ou tpu t o f  th e se  e lec trodes  was AC 

coupled through a .1 second time co n stan t to  a th i r d  channel o f  the 

re c o rd e r .  An EKG p la te  e le c tro d e  was a ttached  to  the  w r i s t  o f  the 

s u b j e c t ' s  nonprefered hand ( th e  hand not normally used in  w r i t in g )  

and served as the ground e le c t ro d e .  Only h e a r t  r a t e  as obtained 

from the  EKG channel was used in  the  p re sen t  study. The eye b l in k  

and cardiotachom eter channels were included for a s ep a ra te  purpose 

and w i l l  not be reported  he re . They a re  mentioned only fo r  the 

purpose o f  desc r ib ing  the complete apparatuses used and procedures

followed. Appendix A contains  a photograph o f a sample record ing .
' 1

An Applegate Model 230 s t im u la to r  was used as the  t h r e a t -  

o f-shock appara tus . Both c u r re n t  c o n tro l  face d ia ls  and a "cu rren t-  

on" l i g h t  were operab le , but no c u r re n t  could pass to the  o ther  end 

o f  the  sp l ic e d  "dummy" cable  where two EKG p la te  e lec tro d e s  were 

fas tened  to  the s u b je c t 's  leg  by means of rubber e lec tro d e  s t r a p s .

The su b jec t  was sea ted  in  a cushioned swivel chair  in s id e  

a wooden cu b ic le  42" wide, 72" high and 42" deep which was open a t  

one end fo r  access purposes. The f r o n t  of the  cub ic le  contained 

a one-way v is io n  g la ss  i n s e r t  approximately 30" X 23" which provided 

the  experim enter w ith  an unobstruc ted  view o f  the su b jec t  and task  

a rea .  A f lu o re sc en t  lamp placed on top o f  the  cub ic le  a t  the cen te r  

o f  the  access area was posit ioned  in  such a manner th a t  the  su b jec t  

rece ived  o v e r- th e -sh o u ld e r  i l lu m in a t io n  and the  experimenter d i r e c t
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Il lu m in a t io n  s ince  the experim enter s a t  facing the su b jec t  from a 

d is ta n c e  o f  approximately 3 1/2 f e e t  away. The ta sk  area  in s id e  the 

cu b ic le  (40" X 70" X 40") contained  a b u i l t - i n  counter the  width 

o f  the cu b ic le ,  18" wide and 32" high.

The PR apparatus was p o s it io n ed  in  the c en te r  o f  the counter 

and f lu sh  w ith  the top. To provide performance space fo r the  PT, 

an o v e r- lay  counter was cons truc ted  w ith  approximately the same d i ­

mentions as the b u i l t - i n  co un ter ,  except for a 1 1/2" he igh t d i f ­

fe rence , th a t  could be e a s i l y  placed in to  p o s i t io n  or removed.

Appendix B con tains  a photograph o f the equipment and ex p er i­

mental arrangement u t i l i z e d  by the  experimenter. Appendix C and Ap­

pendix D con ta in  photographs o f  the  sub jec t  arrangement and the  equip­

ment fo r  performing the  PT Task (Appendix C) o r  the  PR task  (Appendix 

D), th re a t-o f - sh o c k  appara tus , includ ing  the one-way m irro r ,  and 

l ig h t in g  arrangement. TWo 3M Wollensack tape reco rd e rs  (See Appendix 

B) and a s top  watch completed the t e s t  equipment.

Procedure

No inform ation was provided any sub jec t  con tac ted  p r io r  to 

th e  experiment o ther than the  f a c t  they had been randomly se lec ted  

from the s tuden t d i re c to ry  fo r  p o ss ib le  paid p a r t i c ip a t i o n  in  an 

experiment involving le a rn in g  p rocesses . A t o t a l  o f  20 HFS and 20 

LFS su b jec ts  were contac ted  and employed in  the experiment. Half 

of the  HFS and LFS su b jec ts  were fu r th e r  assigned upon a r r iv a l  for 

the  experiment to the PT ta sk  and the o ther h a l f  to  the  PR ta sk .

Task assignment was based upon a simple ro ta t io n a l  system. I f  the
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f i r s t  su b jec t  performed the PT ta sk ,  then the  second su b jec t  was 

given the PR ta sk , e tc .  The experim enter was given no knowledge by 

the  a s so c ia te  as to whether the  su b je c t  a r r iv in g  fo r  the  experiment 

was an HFS or an LFS type.

Upon a r r i v a l ,  the  su b je c t  was taken to the experim ental room 

and seated  in  the  booth i l l u s t r a t e d  in  Appendix C and Appendix D.

A ll l ig h t s  were turned o f f  except fo r  the one in  the s u b je c t ' s  

booth, and a b r i e f  g re e t in g  express ing  ap p rec ia t io n  o f  h is  p a r ­

t i c i p a t i o n  was played. The i n i t i a l  g re e t in g  in  a d d i t io n  to  a l l  f u r ­

th e r  in s t ru c t io n s  was tape  recorded in  o rder to  reduce p o s s ib le  ex­

perim enter e f f e c t s  (Rosenthal, 1966). Following the  g re e t in g  an 

e x p lana tion  o f the purpose o f  the  experiment was given. The purpose 

was d isgu ised  to  the e x ten t  th a t  su b jec ts  were not to ld  anything about 

the  experiment beyond th e  f a c t  th a t  they were being te s t e d  w ith  re sp ec t  

to  studying the  e f f e c t s  o f  g en era l iz ed  muscle tens ion  on lea rn in g , 

and th a t  t h i s  was the  reason fo r  us ing  e le c t ro d e s .  They were a lso  

to ld  th a t  the  purpose o f  the  one-way m irror " . . .  provides the  e x p e r i ­

menter w ith  the o p p o rtun ity  to  know when to  a s s i s t  you in  the  event 

the in s t ru c t io n s  a re  not e n t i r e ly  c l e a r ,  which o therw ise  could r e s u l t  

in  improper performance tech n iq u es ."  Subjects  were fu r th e r  to ld  th a t  

they would be unable to  d e te c t  experimenter movement on the  o ther s id e .  

I t  Was explained th a t  the  experim enter would need to  make necessary  

adjustments o f  the  equipment and th a t  such movement would, th e re fo re ,  

not d i s t r a c t  them during ta sk  performance. The use o f  a one-way m irror 

thus precluded any sub jec t-perfo rm ance  technique v a r i a b i l i t y ,  such
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as occas ional misuse o f  the s ty lu s ,  which had been de tec ted  In an 

e a r l i e r  study by Thackray and Pearson (1968).

A fte r  the g re e t in g  and genera l purposes exp lana tion  of the

experiment had been played, the recorder was turned o f f  and e lec tro d e  

attachm ents were made. Following attachment of e lec tro d e s ,  the Beck­

man Dynograph was turned on and ad jus ted . A fte r de term ina tion  th a t  

s a t i s f a c t o r y  reco rd ings  were being ob ta ined , the  tape reco rder was 

turned  on again and e x p l i c i t  In s t ru c t io n s  were given concerning the 

n a tu re  o f  the  ta sk  (PT or PR) and the  procedural techniques to be

used In performing the ta sk .  Performance of the  task  began Im­

m edia te ly  fo llow ing these  f i n a l  In s t ru c t io n s .

The t r a in in g  phase o f  the PT task  co n s is ted  o f  th ree  p a r t s ,  

w ith  each p a r t ,  as described  e a r l i e r ,  p ro g re s s iv e ly  more d i f f i c u l t .  

Each p a r t  c o n s is ted  o f  5 t r i a l s  o f  20-seconds du ra tion  w ith  20-second 

r e s t  periods  between each t r i a l ,  fo r a t o t a l  o f  15 t r i a l s .  The ve rb a l 

commands to  "begin working" or "stop working" were a lso  prerecorded , 

thus ensuring p re c ise  20-second t r i a l  and I n t e r t r l a l  pe riods . The 

a c tu a l  p a r t s  were s u f f i c i e n t l y  long so th a t  no su b jec t  could complete 

any one of the p a r t s  In the f iv e  20-second t r i a l s  adm inistered.

Scoring o f  each t r i a l  o f  the PT consis ted  o f the t o t a l  c o rre c t  

responses minus e r r o r s .  Separa tion  of  t r i a l s  was accomplished by 

having the  su b jec t  draw a l in e  under the  l a s t  response of each t r i a l  

when he heard the words "stop  working." Scoring o f the  PT was ac­

complished during the  r e s t  period  following t r a in in g  and p r io r  to 

th e  t e s t i n g  phase.
o
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The t r a in in g  phase fo r  su b jec ts  assigned the PR task  a lso  con­

s i s te d  o f  15 t r i a l s  o f  20 seconds d u ra tio n  with 20-second r e s t  periods 

between each t r i a l .  The score o f  each t r i a l  co n s is ted  o f  the t o t a l  

time th a t  th e  su b jec t  kept the  s ty lu s  in  con tac t w ith  the metal ta rg e t  

d isc  of the  PR. The t o t a l  time o f  each t r i a l  was recorded by the ex­

perim enter who then r e s e t  the  e l e c t r i c  Klockounter.

Although the leng th  o f  the  t r a in in g  phase was the same for both 

PR and PT ta sk s ,  i t  should be noted th a t  the t r a in in g  phase o f  the PT 

. co n s is ted  o f  the th ree  sep a ra te  p a r ts  o f  th is  t e s t ,  while fo r PR the 

ta sk ,  o f  course , remained constan t over the 15 t r i a l s .

Following completion of  the t r a in in g  phase a l l  sub jec ts  were 

informed th a t  they were to  " . . .  re la x  fo r  a few minutes while the ex­

perimenter s e ts  the reco rd er  fo r  fu r th e r  in s t ru c t io n s  and rechecks 

th e  equipment." A three-m inute  r e s t  period ensued during which the 

experimenter scored some o f  the  da ta . After providing the sub jec t  

w ith  new PT performance sh ee ts ,  (when PT was the task  under study) 

and a t  the  end o f  th ree  minutes, the recorder was turned on and t e s t  

in s t ru c t io n s  were played.

Test-phase  in s t ru c t io n s  fo r  both PT and PR su b jec ts  were 

id e n t ic a l .  They were informed th a t  the  next phase o f  the experiment 

would be e s s e n t i a l l y  the same except th a t  now they would have to  p e r ­

form under th re a t-o f - sh o c k .  They were fu r th e r  to ld  th a t  shock would 

be adm inistered  i f  they f a i le d  to  maintain t h e i r  average performance 

le v e l  a lready  e s ta b l ish e d  during the t r a in in g  phase; th a t  i s ,  i f  t h e i r  

performance dropped below the  p rev ious ly  obtained average sco re , they 

would re c e iv e  an e l e c t r i c a l  shock.
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At th is  Juncture , the experimenter turned  o f f  th e  recorder and 

placed th e  dummy shock apparatus in  the approximate p o s i t io n  shown in 

Appendix C and Appendix D. (A w hite  c lo th  covered the  apparatus which 

prevented the  su b jec t  from see ing  i t  p r io r  to  th is  t im e .)  Two ankle 

e le c t ro d e s  were then fas tened  to  the  s u b je c t ' s  leg and the  apparatus was 

plugged in to  a wall o u t l e t  which, in tu rn , i l lu m in a ted  the green 

"power-on" l i g h t  on the  face o f  the  device. The two d ia l s  on the face 

o f  the  shock apparatus were manipulated w hile  the s u b je c t  watched in 

o rder to  enhance h is  b e l i e f  t h a t  the apparatus was capable of d e l iv e r in g  

the promised e l e c t r i c a l  c u r re n t .  Continuing the  recorded  in s t r u c t io n ,  

the s u b je c t  was to ld  to  be ready to begin the  t e s t  phase. A complete 

t r a n s c r i p t  o f  in s t ru c t io n s  i s  given in  Appendix G.

The PR procedures during the te s t in g  phase were id e n t ic a l  to 

the t r a in in g  phase; however, th e  PT procedures were s l i g h t l y  modified. 

Only P a r t  I I I  o f  the PT ta sk  was used, i . e . ,  the complex d isc r im in a tio n  

judgments, s ince  i t  was f e l t  t h a t  the lack of  task  complexity o f  P a r ts  

I and I I  would r e s u l t  in  too low a task  demand w ith  r e s u l t a n t  loss  o f  

measurable response d if f e re n c e s  between the induced s t r e s s  s i tu a t io n  

( t e s t i n g  phase) and the t r a in in g  phase (Murphy, 1959).

At the end of the  t e s t i n g  phase which co n s is te d  o f  5 t r i a l s  

only (as compared to 15 t r i a l s  during t r a in in g ) ,  the Beckman Dynograph 

was turned  o f f  and the record ings  were placed in to  a fo ld e r ,  room 

l ig h t s  were turned on, and the  e lec tro d e s  were removed from the su b jec t .  

F in a l ly ,  the  su b jec t  was asked to  s ign  a secrecy oath concerning any 

aspec t o f  the experiment, s in ce  any p r io r  knowledge which a p o te n t ia l  

su b jec t  might re ce iv e  could contaminate the  da ta .  A post-experim ent
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query was a lso  made as to  t h e i r  fe e l in g s  about rece iv in g  shock, i . e . ,  

by means o f a paper and p e n c il  t e s t  a su b jec t  ra ted  h is  fe e l in g s  on 

a seven-po in t s ca le  from " s l i g h t ly  concerned" to  "s t ro n g ly  concerned" 

( id e n t i c a l  in format to  the  sca le  o f  the Primary a t t i t u d e  q u es t io n ­

n a i r e )  .

Scoring and Analysis o f  Data 

For the  PT performance d a ta ,  each s u b j e c t ' s  mean score  on 

the  l a s t  f iv e  20-second t r a in in g  t r i a l s  (P ar t  I I I ) ,  h is  score  on 

th e  f i r s t  20-second t e s t  t r i a l  (P a r t  I I I ) ,  and the  a lg eb ra ic  d i f ­

ference  between these  two sco res  were ob ta ined . Although f iv e  t e s t  

t r i a l s  were given to  each su b je c t ,  only the f i r s t  t r i a l  was used in  

da ta  a n a ly s is .  This method o f  ana lys is  was deemed ap p ro p ria te  due 

to the  f a c t  th a t  maximal e f f e c t s  of th re a t-o f - sh o c k  would o b ta in  fo r 

the  f i r s t  t r i a l  w ith  p ro g re s s iv e ly  le ss  e f f e c t  th e r e a f te r  i f  t h r e a t -  

of-shock was not re in fo rc e d .  Since ac tua l shock was not adm in is tered , 

i t  was a lso  f e l t  th a t  subsequent to the f i r s t  t e s t  t r i a l  a su b jec t  

would be able to  p e rce ive  the  amount of e f f o r t  necessary  to  avoid 

r e c e ip t  o f  shock, p a r t i c u l a r l y  fo r  the PT ta sk ,  s ince  i t  was an easy 

m atter fo r  the  su b jec t  to  count the  number o f  c o lo r -d is c r im in a t io n  

responses immediately fo llow ing the  f i r s t  t r i a l .  F u rther ,  i t  was 

f e l t  t h a t  the.m ost ap p ro p r ia te  measure o f  the  t r a in in g  phase should 

be the  mean of the  l a s t  f iv e  t r i a l s  r a th e r  than  the l a s t  t r i a l  i t ­

s e l f  to  reduce e r ro r  v a r ia n ce  as much as p o s s ib le .  Analysis o f  the 

PR performance da ta  was id e n t i c a l  to a n a ly s is  o f  the  PT performance data.

Three h e a r t  r a t e  scores  were obtained fo r  each su b jec t :  the
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mean number of beats  during the  l a s t  f iv e  20-second t r a in in g  t r i a l s ,  

the number o f  b ea ts  during the  f i r s t  20-second t e s t  t r i a l ,  and the  

a lg e b ra ic  d if fe ren c e  between th e se  two sco res .  A ll scores  were 

m u lt ip l ied  by th re e  to  convert them to  a ra te -p e r-m in u te  base.

The periods  scored fo r  h e a r t  r a t e  were the same as those employed 

for performance a n a ly s is  in  o rd e r  to make the  d a ta  as comparable as 

p o s s ib le .

Data an a ly s is  co n s is ted  o f  homogeneity o f  v a rian ce  t e s t s  by 

use o f  the  F max t e s t  (Walker and Lev, 1953, p. 192); t  t e s t s  of the 

t r a in in g  phase da ta  between HFS and LFS su b jec ts  performing the  PT or 

PR task  and HR; t  t e s t s  o f  the  d if fe ren c e  scores  between t r a in in g  and 

t e s t  phases for HFS and LFS su b jec ts  performing the  PT or PR task  

and HR (Walker and Lev, 1953, p. 156). A d d itiona lly  a ch i-square  

contingency t e s t  (Chi-square t e s t s  o f  independence by Walker and Lev, 

1953, pp. 99-101) was performed comparing r e s u l t s  o f  Item 11 o f the  

seven-po in t a t t i t u d e  sca le  used for su b je c t  s e le c t io n  w ith  the r e ­

s u l t s  o f  th e  post-experim ent query as to how concerned sub jec ts  

f e l t  about the  p o ss ib le  receppidn. o f . shock w hile  performing the 

PR or PT ta sk .
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RESULTS

T rain ing  Phase 

In order to determine whether d if fe ren ces  in  homogeneity 

o f  v a rian ce  ex is ted  between the  HFS and LFS groups in  h e a r t  r a t e  (HR) 

or performance p r io r  to  in tro d u c t io n  o f  the experim ental e f f e c t s  under 

in v e s t ig a t io n ,  F max t e s t s  (Walker and Lev, 1953, p. 192) were con­

ducted. No s ig n i f i c a n t  d i f fe ren c es  were found between the variance, 

o f  the  t r a in in g  phase HR da ta  for HFS and LFS group assigned to e i th e r  

the PR (F max * 1.51, p ^  .05) or PT (F max = 2 .67 , p y  .05) co n d ition . 

Likewise, comparisons o f  the  performance data v a rian ces  during t r a i n ­

ing fo r  these  same groups revealed  n o n s ig n if ic a n t  d if fe ren ces  for 

both PR (F max = 1.89, p > .05) and PT (F max = 1 .49, p y .05). These 

r e s u l t s  support the requirem ent for homogeneity o f va riance  (S leg a l,  

1956) in  the use o f  param etric  ( t )  t e s t s  on the t r a in in g  data.

In order to a s c e r ta in  whether a l l  groups were s im i la r ,  t e s t s  

o f  mean d iffe ren ces  (Walker and Lev, 1953, pp. 156-157) between HFS- 

LFS groups were conducted on HR and on PR and PT performance measures, 

w ith  .05 as the region of r e j e c t io n .

Mean HR comparisons between the HFS (X = 82.2) and LFS (X = 84.6)

31
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su b jec ts  w hile  performing the  PR ta sk ,  re s u l te d  In  no s ig n i f i c a n t  d i f ­

fe rence  (P > .35). S im ilar  r e s u l t s  were ob ta ined  whenceomparing 

mean HR between HFS (X ■ 88 .5 )  and LFS (X » 86 .3 )  su b jec ts  w hile  p e r­

forming the  PT task  (P ^  .3 5 ) .  These r e s u l t s  a re  shown in  Table 1.

The c lo se  s i m i l a r i t y  o f  HR between th e  HFS and LFS groups is  

g ra p h ic a l ly  rep resen ted  in  F igure  1 for those assigned the  PR task  

and in  Figure  2 fo r those  assigned the  PT ta sk .

P u rsu i t  r o to r  (PR) mean score  comparisons between HFS (X = 7 .2 ) 

and LFS (X ■ 7 .4 )  su b je c ts  re v e a l  no s ig n i f i c a n t  d i f fe ren c es  (P ^  .45) 

as shown in  Table 2. Also, no s ig n i f i c a n t  d if fe re n c e s  (P ^ .35) 

a re  noted in  Table 2 between the  mean PT scores  o f  HFS (X « 17.60) 

and LFS (X •  17.26) s u b je c ts .  The almost i d e n t i c a l  mean performance 

scores o f  HFS and LFS su b je c ts  assigned the  PR ta sk  or the  PT ta sk  are. 

g ra p h ic a l ly  rep resen ted  in  Figures 3 and 4, r e s p e c t iv e ly .

Tables 1 and 2 and Figures 1 through 4 re v e a l  no s ig n i f i c a n t  

d if fe ren ces  between the  HFS and LFS groups. Thus, p r io r  to  the  i n t r o ­

duction  o f  the  main experim ental e f f e c t  under in v e s t ig a t io n ,  i ; e . ,  

th r e a t  o f  shock, a l l  groups appeared to be homogeneous in  terms of 

HR and performance a b i l i t y  fo r  the  two assigned tasks  of PR and PT.

T es ting  Phase

Performance da ta  fo r the  PR and PT tasks  c o n s is ted  of the  

a lg eb ra ic  d if fe ren c e  between each s u b je c t 's  score  on h is  f i r s t  t e s t  

t r i a l  and the mean o f h is  preceding f iv e  t r a in in g  t r i a l s .  Mean scores  

o f  HFS and LFS su b jec ts  obta ined  w hile  performing the  PR and PT tasks  

under the experimental c o n d it io n  ( th r e a t  o f  shock) a re  contained in
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TABLE 1

HEART RATE COMPARISON BETWEEN HIGH AND LOW 
FEAR OF SHOCK SUBJECTS WHILE PERFORMING 

TASKS DURING TRAINING PHASE

Task
Condition

Group Mean 
Heart Rate

D ifference Variance t P

HFS 82.2 134.26

PR 2.40 0.41 NS

LFS 84.6 203 . 51

HFS 88.5 107.10

PT 2.20 0.35 NS

LFS 86.3 286.01
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low fea r  of shock subjects  
while performing pursuit rotor 
task  under training conditions.
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TABLE 2

MEAN SCORE COMPARISON BETWEEN HIGH AND LOW FEAR 
OF SHOCK SUBJECTS DURING TRAINING PHASE

Task
Condition

Group Mean
Score

D ifference Variance t P

HFS 7.2 5.01

PR 0.2 0.16 NS

LFS 7.4 9.50

HFS 17.6 6.70

PT 0.4 0.31 NS

LFS 17.2 10.00
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Figure 4 .  Mean number of correct responses  

of high and low fear of shock sub­
jects while performing press test 
ta sk  under training conditions.
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Appendix H. The testlng^jphase d a ta  a re  preaented in  terms of the  four 

hypotheses advanced e a r l i e r .

Hypothesis 1 . The f i r s t  hypothesis  p red ic ted  a s ig n i f i c a n t  

d i f f e r e n c e  in  performance between s u b jec ts  expressing a "high fe a r  

o f  shock" (HFS) and those express ing  a "low fe a r  of shock" (LFS) w hite  

performing the  PR ta sk .  Also, i t  was p red ic ted  th a t  the d i f f e r e n c e  

would be in  terms of a g r e a te r  r e l a t i v e  impairment for the  HFS group. 

The r e s u l t s  revealed  a mean change score  from t r a in in g  to  t e s t in g  

o f  only .57 seconds fo r  the  HFS s u b je c ts ,  w hile  the  mean change fo r  

LFS su b jec ts  was 3 .60 . Table 3 re v e a ls  th a t  the d i f fe re n c e  between 

the  groups i s  s i g n i f i c a n t  beyond the  .001 le v e l  o f  s ig n i f ic a n c e .  

Graphic i l l u s t r a t i o n  o f  the  d if fe re n c e s  between the  HFS and LFS 

groups a re  shown in  Figure 5.

Hypothesis 2 . The second hypothesis  p red ic ted  s ig n i f i c a n t  

d i f f e r e n c e s  between HFS and LFS groups on the  Press Test (PT). I t  

was f u r th e r  p red ic ted  th a t  HFS su b jec ts  would show a g re a te r  r e l a t i v e  

impairment during t e s t in g  than LFS su b je c ts .  The r e s u l t s  revealed  a 

mean change score  inc rease  o f  only .70 d isc r im in a tio n  responses fo r  

the  HFS s u b je c ts ,  w hile  the  mean change for LFS su b jec ts  was 3 .54. 

Hypothesis 2 i s  supported (P ^  .01) as ind ica ted  by the r e s u l t s  in  

Table 4 . Figure  6 i l l u s t r a t e s  the  d if fe ren c es  in  performance change 

o f  the  HFS and LFS groups on t h i s  ta sk .

Hypothesis 3 . S ig n i f ic a n t  d if f e re n c e s  in  autonomic response 

(HR) between HFS and LFS su b je c ts  w hile  performing the PR ta sk
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TABLE 3

COMPARISON OF MEAN CHANGE IN TIME-ON-TARGET FROM TRAINING 
TO TESTING PHASE OF HIGH AND LOW FEAR OF SHOCK SUBJECTS 

WHILE PERFORMING PURSUIT ROTOR TASK

Group Mean Time 
on Target 

Change Score

D ifference Variance t  P

HFS 0.57

3.03

2.05

4.52 .001

LFS 3.60 2.48

r



41

h-
111
O 4 .0ir
<
1-
z 3.5
o

(/) 3 .0
u
liJ
m 2.5
UJ
5
1- 2 .0

Z
1.5111

CO
<
LÜ 1.0
a:
a
z .5
z
<
UJ 0
2

SHOCK

low fear

high fear

Figure 5 . Mean increase in time on target 
of high and low fear  of shock 
subjects under threat of shock 
condition while performing pur­
suit rotor task.



42

TABLE 4

COMPARISON OF MEAN CHANGE IN NUMBER OF CORRECT RESPONSES FROM 
TRAINING TO TESTING PHASE OF HIGH AND LOW FEAR OF -SHOCK 

SUBJECTS WHILE PERFORMING PRESS TEST TASK

Group Mean Number 
C orrec t Response 

Change

D ifference  Variance t P

HFS 0.70 2.03

2.84 3.73 .01

LFS 3.54 3.94
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Figure 6. Mean increase in number of 
correct responses of high and 
low fear of shock subjects under 
threat of shock condition while 
performing press test task .
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was p re d ic te d .  F u r ther ,  the HFS group was p red ic ted  to  show a g re a te r  

mean HR change than the LFS group. The r e s u l t s  revealed  a mean h e a r t  

r a t e  change sco re  Increase o f  only 6 .9  b ea ts  per minute (bpm) fo r  

the  LFS s u b je c ts ,  while the mean h e a r t  r a t e  increase  fo r  HFS su b jec ts  

was 25.2 bpm. Hypothesis 3 is  supported (P < .01) as shown in  Table 

5. The d i f f e r e n c e  in mean HR change between HFS and LFS su b jec ts  

during  PR performance is  i l l u s t r a t e d  iti Figure  7.

Hypothesis 4 . As in  Hypothesis 3 s ig n i f i c a n t  d i f fe re n c e s  in 

HR change were p red ic ted  between HFS and LFS groups w hile  performing 

the  PT ta sk .  In a d d it io n ,  i t  was p red ic ted  th a t  the HFS g roup 's  

mean HR change would be s i g n i f i c a n t ly  g re a te r  when compared w ith  

the mean HR change of the  LFS group. The r e s u l t s  revea led  a mean 

h e a r t  r a t e  change score in c rease  o f  only 4 bpm fo r the  LFS s u b je c ts ,  

w h ile  the  mean h e a r t  r a t e  in c rease  fo r HFS su b jec ts  increased  26 bpm. 

Hypothesis 4 is  supported (p ^ . 0 0 1  le v e l  of s ig n i f ic a n c e ) .  R esults  

o f  th e se  comparisons can be seen in  Table 6. An i l l u s t r a t i o n  o f  the  

mean HR change between HFS and LFS su b jec ts  is  contained in  Figure  

8 .

In order to  i l l u s t r a t e  g ra p h ic a l ly  the  e f fe c t iv e n e s s  o f  the 

method of su b jec t  c l a s s i f i c a t i o n ,  s c a t t e r  diagrams of both h e a r t  r a t e  

and performance change data  a re  presented  fo r  the PR and PT ta sk s .

These a re  shown in  Figures 9 and 10 fo r  the  PR and PT data  r e s p e c t iv e ly .  

The + and - signs ad jacen t to  each p o in t  are not re le v an t  to  the 

p re sen t  i n t e r p r e t a t i o n  o f  these  f ig u re s  and t h e i r  s ig n i f ic a n c e  w i l l  

be d iscussed  l a t e r .
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TABLE 5

COMPARISON OF MEAN HEART RATE CHANGE FROM TRAINING TO TESTING 
PHASE OF HIGH AND LOW FEAR OF SHOCK SUBJECTS WHILE 

PERFORMING A PURSUIT ROTOR TASK

Group Mean Heart 
Rate Change

D ifference Varlance 1  P

HFS 25.2

18.3

192.10

3.27 .01

LFS 6.9 130.84
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COMPARISON OF MEAN HEART RATE CHANGE FROM TRAINING TO TESTING 
PHASE OF HIGH AND LOW FEAR OF SHOCK SUBJECTS WHILE 

PERFORMING PRESS TEST TASK

Group Mean Heart 
Rate Change

D ifference Variance ^ P

HFS 26.0 26.22*

22 4.22 .001

LFS 4 .0 245.55*

4rComputations based on two sample t - t e s t  where variances  are
considered unequal (Walker and Lev, 1953, pp. 157-58).
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Although the HFS and LFS groups rep resen ted  In Figures 9 and 

10 a re  not normal b iv a r l a t e  populations due to  the  experimental e f ­

f e c t s  which preclude product-moment c o r r e la t io n  t e s t s  (Walker and 

Lev, 1953, p. 248), t h ^ e  appears to  be a l in e a r  r e la t io n s h ip  be­

tween HR and performance. In  Quadrant 4 o f F igure  9, 90%, of the 

HFS su b jec ts  a re  c lu s te re d  (high HR-low performance) and 70% of the 

LFS a re  c lu s te re d  in  d iagonal Quadrant 2 (low HR-high performance). 

S im ilar  r e la t io n s h ip s  a re  p resen t fo r  su b jec ts  assigned the PT task  

(F igure  10). In Figure 10, 70% of the  HFS su b jec ts  c lu s t e r  in  Quad­

ra n t  4 and 70% of the LFS su b jec ts  c lu s t e r  in  Quadrant 2. In fu r th e r  

a n a ly s is  o f  both s c a t t e r  diagrams (Figures 9 and 10) i t  appears th a t  

both HR and performance change are  about equal in  terms o f d isc r im in a t­

ing between HFS and LFS su b je c ts .  Thus, 80% of the  LFS group were 

found to  be below the  median HR, and 80% of the HFS group abovei- the 

median fo r  the PT groups (see  Figure 10). L ikew ise, 90% o f  the  LFS 

su b jec ts  f e l l  below the  median HR, w hile  100% o f  the HFS sub jec ts  

were above the  median fo r the PR groups (see F igure  9 ) . For p e r fo r ­

mance on PR, 90% o f  the HFS sub jec ts  f e l l  below the  median, w hile  80% 

of the  LFS su b jec ts  were above th a t  va lue. Examination o f the  PT 

da ta  showed 90% of the  HFS su b jec ts  to  be below the  median, while 

90% of the LFS su b jec ts  were above.

The r e s u l t s  o f  a Chi-square contingency t e s t  (Walker and Lev, 

1953, pp. 100-101) o f  responses by a l l  su b jec ts  to  a post-experim ent 

a t t i t u d e  question  (degree of concern toward the  p o s s i b i l i t y  o f  r e ­

ce iv ing  shock) in d ic a te  th a t  the re  is  agreement between pre and post 

t e s t s  fo r  the  " fe a r  o f  shock" item. In Table 7 i t  can be seen th a t
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s ig n i f i c a n t ly  more HFS su b jec ts  se le c ted  on the b a s is  o f  th e i r  

previous response to  Item 11 o f the a t t i t u d e  q u es t io n n a ire  (see 

Appendix E) responded to  the  extreme " s t ro n g ly  concerned" end o f  the 

post-experiment question  "How would you r a t e  y o u rse lf  as to the f e e l ­

ing o f  being s t re s se d  or anxious?" than LFS su b je c ts .  These r e s u l t s  

In d ica te  the HFS su b jec ts  p rofessed  more su b jec t iv e  anxiety  toward 

the perceived th re a t  o f  shock than LFS su b je c ts .

F in a l ly ,  comparison o f  semantic d i f f e r e n t i a l  (S-D) r e s u l t s ,

In terms o f  a s u b je c t 's  response to  an Item concerning h is  fe e l in g  

about " e l e c t r i c a l  shock" and the  same s u b je c t 's  response to  Item 

No. 11 on the 7 -po ln t a t t i t u d e  s c a le ,  used In s e le c t in g  the HFS and 

LFS groups, re v ea ls  th a t  use of the  S-D fo r  group s e le c t io n  would 

-possib ly  have re s u l te d  In more e r ro r  v a r ian ce .  This can be demon­

s t r a te d  by comparing the  quadrant lo c a t io n  o f  each HFS and LFS sub­

j e c t  (se lec te d  on the  b a s is  of response to the 7 -po ln t a t t i t u d e  s c a le )  

In terms o f  both performance and h e a r t  r a t e  scores  as shown In Figures 

9 and 10, and the same s u b je c t ' s  d e s ig n a tio n  (HFS or LFS) had he been 

se lec ted  on the b a s is  of response to the S-D. Both the 7 -po ln t a t ­

t i tu d e  sca le  used In su b jec t  s e le c t io n  and the S-D, administered but 

not used, were Id e n t ic a l  In c o n s tru c tio n  except for the terminology 

employed In s o l i c i t i n g  a response; th a t  I s ,  the sca le  dimensions were 

the  same length w ith  the  same equal d is ta n ce  between In te rv a ls .  Also, 

In assigning  HFS or LFS su b jec ts  on the  b a s is  o f  S-D responses, sub­

j e c t s  marking the extreme ends (P o s i t io n  6 or 7) on the "bad" ad­

j e c t i v a l  s id e  o f  the s c a le  could be c l a s s i f i e d  as HFS sub jec ts  but
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TABLE 7

CHI-SQUARE CONTINGENCY TEST OF THE FEAR OF SHOCK ITEM

Groups D if fe re n t ia te d  
on Basis o f  Primary Q uestionnaire

Post-Q uestionnaire  
(High Fear)

Post-Q uestionnaire  
(Low Fear)

HFS 18 2

LFS 7 13

Note: N » 40, df » 1, = 10.56, p <  .01
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the  converse could not be considered . I t  seems no in d iv id u a l  is  l ik e ly  

to  mark the  extreme ends of the  "good" a d je c t iv a l  s ide  o f  the  sca le .

In o ther words, an in d iv id u a l  w i l l  r a r e ly  in d ic a te  th a t  he fe e ls  very 

good about e l e c t r i c a l  shock. None o f the 40 su b jec ts  responded be­

yond the  n e u t r a l  zone toward the  "goqd" end of the  s c a le .  Thus, those 

not responding to the  "bad" a d je c t iv a l  s ca le  p o s i t io n  a t  the extreme 

end, i . e .  P o s i t io n  6 or 7, were c l a s s i f i e d  LFS su b je c ts .  (See Ap­

pendix F. )

In ap p ra is in g  Figure 10, mean h e a r t  r a t e  (HR) change comparisons 

under PT ta sk  conditions  show 80% o f  the  LFS group (designated  by an 

open square)  below the  median, but only 40% of these  would be below 

the  median had they been c l a s s i f i e d  according to S-D responses (desig ­

nated by a minus s ig n ) .  The same trend  holds for the HFS group when 

comparing mean HR changes, i . e .  80% o f  the HFS su b jec ts  were above 

the median (designated  by closed c i r c l e )  whereas only 60% o f  those 

c l a s s i f i e d  according to the S-D were above the median (designated by 

a + s ig n ) .

S im ilar  find ings o b ta in  for mean HR change comparisons under 

the PR task  cond ition  as i l l u s t r a t e d  in Figure 9. Again, 100% of 

the HFS su b jec ts  are  above the median in  the p red ic ted  d i re c t io n  and 

90% o f  the LFS su b jec t  a re  below the median, a lso  in  the  p red ic ted  

d i r e c t io n .  However, only 40% of the  LFS su b jec ts  c l a s s i f i e d  accord­

ing to  S-D r e s u l t s  are below the median and 80% o f  the  HFS sub jec ts  

(S-D c l a s s i f i e d )  are above the median. Table 8 con ta ins  median per­

formance comparisons under the two a t t i t u d e  c l a s s i f i c a t i o n s  in  add ition  

to  the mean HR change comparisons d iscussed  above. Performance com-
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TABLE 8

COMPARISONS OF NUMBER OF SUBJECTS ABOVE AND BELOW THE MEDIAN 
CHANGE SCORES FOR HEART RATE AND PERFORMANCE WHEN 

DIFFERENTIATED ON THE BASIS OF THE PRIMARY 
QUESTIONNAIRES AND THE SEMANTIC DIFFERENTIAL

Question­
na ire

C l a s s i f i ­
ca t io n

Task
Performance 

Above Below 
Median Median

Heart
Above
Median

Rate
Below
Median

Primary
HFS

PR 1 9 10 0

S-D PR 4 9 4 9

Primary
HFS

PT 1 9 8 2

S-D PT 4 8 7 5

Primary
LFS

PR 8 2 1 9

S-D PR 5 2 2 5

Pr imary
LFS

PT 9 1 2 8

S-D PT 6 2 3 5
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parlsons (see Table 8) between s u b jec ts  se le c ted  according to  the  

7 -po in t s ca le  and the  same s u b jec ts  had they been se le c ted  according 

to the S-D In d ic a te ,  as do mean HR change comparisons, th a t  le s s  

e r ro r  v a r ian ce  Is l ik e ly  to  be p re sen t  when the 7 -p o ln t a t t i t u d e  sca le  

used In th is  study Is the primary Instrument r a th e r  than an S-D.



CHAPTER IV

DISCUSSION

The r e s u l t s  o f  the p re sen t  s tudy  support the  o r ig in a l  hy­

potheses th a t  an a t t i t u d e  s c a le  may e f f e c t iv e ly  e l i c i t  d if fe ren ces  

between su b je c ts  toward a p o ss ib ly  th re a ten in g  o b je c t  or s i tu a t io n ,  

and th a t  the  subsequent b ehav io ra l  m an ife s ta t io n s  o f  these  expressed 

ev a lua tions  may be r e l i a b ly  r e f l e c t e d  in terms o f  both performance and 

autonomic (h e a r t  r a t e )  response p a t t e r n s .  The e f f e c t  of s t r e s s  on 

performance and h e a r t  r a t e  as d e l in e a te d  in  th is  in v e s t ig a t io n  i s  

thus considered  a func tion  o f  a s u b j e c t ' s  a t t i t u d e  toward the s t r e s s o r  

under in v e s t ig a t io n .  This concept i s ,  thus , considered  c o r re c t  based 

on confirm ation  o f the p re d ic t io n s  t h a t :  (1) Persons in d ic a t in g  a 

s trong  fe a r  o f  shock on an a t t i t u d e  q u e s t io n n a ire  subsequently  mani­

f e s t  t h e i r  concern in  terms o f performance impairment and increased 

h e a r t  r a t e  when sub jec ted  to a shock th re a t  s i t u a t io n ;  and, (2) Per­

sons in d ic a t in g  no fea r  o f  shock on an a t t i t u d e  q u e s t io n n a ire  sub­

sequen tly  m anifest th e i r  concern in  terms of s i g n i f i c a n t ly  le ss  

change in  performance or in  h e a r t  r a t e .

These r e s u l t s ,  taken to g e th e r  w ith  those a lso  employing a t t i t u d e  

q u e s t io n n a ire s  (Hodges & S p ie lb e rg e r ,  1967; Thackray & Pearson, 1968), 

s tro n g ly  support the p o s i t io n  th a t  a p p ra isa l  o f  a t t i t u d e s  toward a

57
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s p e c i f i c  s t r e s s o r ,  in  t h i s  case  th r e a t  o f  shock, i s  h igh ly  p re d ic t iv e  

o f  behav io ra l responses to  t h a t  s t r e s s o r .

This suggests  th a t  a measure of s p e c i f i c  a t t i t u d e  toward a 

s p e c i f i c  s t r e s s o r  may be more p re d ic t iv e  o f  the consequent behav iora l 

response than measures o f  genera l  anx ie ty . C e r ta in ly ,  the  TMAS, as 

one o f  the  most commonly used measures o f  genera l anx ie ty ,  has been 

s in g u la r ly  unsuccessfu l in  p re d ic t in g  response to  s t r e s s .  Also, 

n e i th e r  the study by Hodges and S p ie lberger (1967) nor the  study by 

Thackray and Pearson (1968) found any r e la t io n s h ip  between TMAS 

sco res  and response to th re a t  of shock.

To the ex ten t th a t  d i f f e r e n t  degrees o f  th r e a t  may be e l i c i t e d  

by d i f f e r e n t  s t r e s s o r s ,  the  in c lu s io n  of more than one behavioral 

d e sc r ip to r  employed as a means o f  a ttem pting  to id e n t i f y  the c h a ra c te r ­

i s t i c s  o f  a "h ighly  anxious" person may c o n tr ib u te  more to  the lack  

o f  success in using s e l f - d e s c r ip t iv e  inv en to rie s  o f  general anxiety  

than any o th e r  s in g le  source. For example, when a person marks on 

the  TMAS th a t  he has "more fe a rs "  than h is  f r ie n d s ,  not only is  h is  

response considered but one p o s s ib le  in d ic a t io n  o f  anx ie ty , but 

o th e r  perhaps n o n -re la ted  in d ic a n ts  (e .g .  bad dreams) are used to  

c l a s s i f y  anxious in d iv id u a ls .

Thus, i t  would seem improbable, i f  not im possible, for an ex­

perim enter to id e n t i fy  which o f  many p o ss ib le  o b jec ts  the "highly 

anxious" person may respond to  in  an experimental s i tu a t io n  where 

s t r e s s  i s  the v a r ia b le  under c o n s id e ra t io n .  The p ro b a b i l i ty  o f  s e l e c t ­

ing a s t r e s s o r  which su b jec ts  perceive  as s t r e s s f u l  (and to which they 

would respond accordingly  in  terms o f  impaired performance and/or in ­
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creased  h e a r t  r a t e )  Is  g re a te r  when employing a t t i t u d e  q u es t io n n a ires  

than when employing TMAS type ins trum ents . In the  former in s tan ce ,  

su b jec ts  a re  d i f f e r e n t i a t e d  on the  b a s is  o f  t h e i r  c o g n it iv e  a p p ra isa l  

( a t t i t u d e )  concerning a s p e c i f i c  o b je c t ,  which is  subsequently  u t i l i z e d  

as the  s t r e s s o r  in an experiment. In the  l a t t e r  in s tan ce ,  however, 

su b jec ts  a re  d i f f e r e n t i a t e d  on the  b a s is  o f  an ex p er im en ter 's  i n t e r ­

p r e ta t io n  o f numerous p e r s o n a l i ty  in d ic e s ,  none o f which may provide 

a s u f f i c i e n t  c lue  as to  the  s p e c i f i c  o b je c t  they pe rce ive  as th re a te n ­

ing. Consequently, the  experim enter must "guess" which o f many pos­

s ib l e  o b jec ts  a "highly anxious" person is  " f e a r f u l "  o f ,  to the ex ten t  

i t  a f f e c t s  h is  response p a t t e r n s .  Thus, not only must the  s t r e s s o r  

which an experimenter s e l e c t s  be c o r re c t  fo r  one "h igh ly  anxious" pe r­

son bu t i t  must apply to  the  e n t i r e  N o f  s u b je c ts ;  e r ro r  variance  may 

thereby be increased.

In view o f the foregoing a minimal s tep  in  t ry in g  to under­

stand the re la t io n s h ip  between p e rso n a l i ty  c h a r a c t e r i s t i c s  and be­

hav ior may req u ire  the measurement o f  p e rso n a l i ty  c h a r a c te r i s t i c s  

more contiguous with and le s s  p e r ip h e ra l  to the ap p ro p r ia te  s t im u l i  

v i s - a - v i s  the behavior one a ttem pts  to p re d ic t .  The p resen t s ta tu s  

o f  p e rso n a l i ty  t e s t s  repo rted  in  Chapter I ,  however, does not appear 

to be much d i f f e r e n t  from th a t  o f  a decade ago:

The inheren t d i f f i c u l t i e s  o f  co n s tru c tin g  v a l id  in ven to ries  
and the  poor v a l i d i t i e s  which the  inventors  u su a l ly  produce 
make many psycho log ists  f e e l  th a t  fu r th e r  work along these  
l in e s  would be f u t i l e . . .  ( th u s )  the  su ccess fu l  measurement 
o f  p e rso n a l i ty  c h a r a c t e r i s t i c s  w i l l  r e s t  l a rg e ly  on te s t in g  
procedures o ther than s e l f - d e s c r ip t io n  in v e n to r ie s  (Nunnally,
1959),p. 336-337).

To assume, however, th a t  any form o f  a t t i t u d e  q u es tionna ire
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would n e c e s s a r i ly  improve p re d ic t io n  o f  s t r e s s  s u s c e p t ib i l i t y  over 

o the r  assessment techniques would be to overs im p lify  the measurement 

o f  a t t i t u d e .  The p o s s i b i l i t y  fo r  erroneous c l a s s i f i c a t i o n  o f  sub­

j e c t s  may a lso  be p resen t in  a t t i t u d e  q u e s t io n n a ire s  i f ,  fo r  example, 

any o f  the  p recau tions  d iscu ssed  in  Chapter I  a re  ignored.

That th is  may be the case  can be demonstrated by reviewing

F igures  9 and 10 o f the R esu lts  s ec t io n  which show more v a r ian ce  fo r

the  Semantic D i f f e r e n t i a l  (S-D), in  terms of performance and h e a r t
2

r a t e  response p a t te rn s ,  than fo r  the primary ins trum ent. One o f the  

reasons th a t  th e re  is  more v a r ian ce  p resen t fo r  the S-D may be the  r e ­

s u l t  o f  i n s u f f i c i e n t  a t t e n t io n  to  the  p recau tion  concerning " re lev a n c y ."  

Perhaps no o the r problem in  c o n s tru c t in g  a t t i t u d e  s c a le s  is  g re a te r  

than  t h a t  o f  s e le c t in g  concepts and ca te g o r ie s  (aga ins t  which the  sub­

j e c t  ev a lua tes  concepts) which are  most re le v a n t  to a study (Osgood, 

e t . a l . ,  1957). G enera lly , the  designer of an a t t i t u d e  q u e s t io n n a ire  

imposes h is  own or someone e l s e ' s  choice o f  concepts and c a te g o r ie s  

upon in d iv id u a ls  to  whom the  instrum ent is  adm inis tered  w ithout due 

regard  fo r  c u l tu r a l  o r  language usage d i f fe ren c es  th a t  may e x i s t  

(S h e r if ,  S h e r if  & N ebergall, 1965). This p r a c t ic e  permits a p o ss ib le  

source o f  va riance  to  be p re sen t  th a t  becomes ev iden t a f te r  the  ad­

m in is t r a t io n  of  the  q u e s t io n n a ir e .  " . . .  an apparen tly  i r r e l e v a n t  

a d je c t iv e  p a i r  may tu rn  out to  be re le v a n t .  I f  c o n s is te n t  sy stem atic  

v a r ian ce  can be id e n t i f i e d  w ith  an a d je c t iv e  p a i r ,  then one would have

2
The primary instrum ent and the S-D were adm inistered to  sub­

j e c t s  s im ultaneously  but only the primary instrum ent was u t i l i z e d  in 
d i f f e r e n t i a t i n g  su b jec ts  subsequently  se le c ted  as p a r t i c ip a n ts  in  the  
p resen t study.
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to  conclude t h a t  the  a d je c t iv e  is  re le v an t  to  the concepts" (K erlin g e r ,  

1964, p. 570). In an a ttem pt to  reduce t h i s  p o ss ib le  source o f e r ro r  

v a r ia n ce ,  a technique c a l l e d  " e l i c i t a t i o n "  has been suggested (Hood, 

1961; Pearson, 1966). I t  i s  a procedure fo r  ob ta in in g  concepts and 

c a te g o r ie s  th a t  are  meaningful to the su b jec ts  to  whom an e x p e r i ­

menter wishes to  adm in is te r  an a t t i t u d e  t e s t .  Thus, p r io r  to  the 

c o n s tru c t io n  o f  an a t t i t u d e  q u e s t io n n a ire ,  the  experimenter submits 

a l i s t  of concepts ( a l l  or some of which he in tends  to i n v e s t i ­

g a te  in  terms o f  a s u b j e c t ' s  ev a lu a t iv e  responses)  to  a popu la tion  

o f  p o te n t ia l  su b jec ts  from which he w i l l  l a t e r  draw h is  sample. The 

experim enter then req u es ts  t h i s  p o te n t ia l  s u b je c t  popula tion  to  

w r i te  down ad jec t iv e s  or d e sc r ip to r s  which they would use in  de­

sc r ib in g  or d iscuss ing  th e se  concepts. I f  the  experimenter has 

been su ccess fu l  in  d isg u is in g  the  purpose o f  h is  req u es t  so as to  

avoid b ia s  e f f e c t s  (Rosenthal, 1 966) t  he may then use these  " e l i c i t e d "  

d e s c r ip to r s ,  terms, o r  c a te g o r ie s  by in co rp o ra t in g  them in to  the  

c o n s tru c t io n  o f  the a t t i t u d e  s c a le  he subsequently  adm in is te rs .

As à r e s u l t  o f  no t us ing  the " e l i c i t a t i o n "  technique suggested 

above in co n s tru c tin g  the  S-D, c e r ta in  problems in  scoring  and i n t e r ­

p re t in g  the S-D became e v id en t .  For example, none o f the 40 su b jec ts  

adm inistered  the S-D marked the  extreme p o s i t io n s  ( l a s t  two or f i r s t  

two spaces o f  the 7 spaces provided) fo r the p o s i t iv e  end of 

the  b i -p o la r  terms a v a i la b le  fo r  eva lua ting  the  concept of " e l e c t r i c a l  

shock" ( i . e . ,  good, p le a s a n t ,  and d e s i r a b le ) .  This was not the  case 

fo r  the negative  end of the  b i -p o la r  terms ( i . e . ,  bad, unp leasan t,  

and u n d e s irab le ) ;  an in d ic a t io n ,  perhaps, th a t  in d iv id u a ls  do not



62

f e e l  unconcerned Coward the  concept of " e l e c t r i c a l  shock" to  the 

ex ten t  they would e v a lu a te  i t  as extremely good, p leasan t or 

d e s i r a b le .

I^us , in  o rd e r  to  make between-questionna i r e  comparisons of 

performance and h e a r t  r a t e  response p a t te r n s ,  q u i te  d i f f e r e n t  methods 

for c la s s i fy in g  su b je c ts  were employed i . e . ,  su b jec ts  marking the  

"n eu tra l"  zone on the  primary q u es t io n n a ire  were not c l a s s i f i e d ,  but 

i f  they marked the  " n e u t ra l  zone" on the S-D they were a r b i t r a r i l y  

c l a s s i f i e d  LFS s u b je c ts .  The same procedure was followed in c l a s s i ­

fy ing  the  HFS s u b je c ts .

Concepts and c a te g o r ie s  should not o n ly  be " re le v a n t ,"  

they should a lso  be e x p l i c i t .  The concept or term " e l e c t r i c a l  shock" 

used in  the S-D, considered analogous to the  concept "Being asked 

to p a r t i c i p a t e  in  an experiment th a t  involves e l e c t r i c a l  shock" 

used in  the primary q u es t io n n a ire ,  may have been more connota tive  

than d eno ta t ive . As a connotative  term, " e l e c t r i c a l  shock" may have 

conveyed a number o f  meanings to a su b jec t  in  ad d itio n  to the e x p l i c i t  

or den o ta t iv e  one the experimenter had in  mind. For example, a 

su b jec t  may have evaluated  the  concept " e l e c t r i c a l  shock" in terms 

o f:  (a) h is  re ce iv in g  the  shock; (b) someone e ls e  rece iv ing  the 

shock, e . g . ,  p a t ie n ts  in  a h o s p i ta l ;  or (c) animals in  an experiment 

re ce iv in g  the shock. Thus, i t  i s  ev iden t th a t  the scoring problem, 

as w a ll  as the q u e s t io n n a ire  e x p l ic i tn e s s  problem, con tr ibu ted  to 

the r e l a t i v e  lack o f  success in  c la s s i fy in g  su b jec ts  with the $-D 

sca le  employed.

Although q u es t io n n a ire s  may appear to  be almost id e n t ic a l  in
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design , an unsuspected source fo r  e r ro r  v a r ian ce  may re s id e  in  one 

s l i g h t  v a r i a t io n .  For example, the q u e s t io n n a ire s  rep o rted  in  Chapter 

I  (Hodges & S p ie lb e rg e r ,  1967; Thackray & Pearson, 1968) and the  one 

used in  the p re sen t s tudy  were s im ila r  w ith  the  exception o f  the 

number o f  spaces provided fo r su b jec t  responses. In the former in ­

s tan c e ,  the q u es t io n n a ire  s c a le s  provided a su b je c t  w ith f iv e  eq u i­

d is ta n ce  spaces fo r  marking h is  response. This meant th a t  a su b jec t  

would have had to mark e i t h e r  extreme p o s i t io n ,  i . e . ,  the  f i r s t  or 

l a s t  o f  the  f iv e  spaces provided, i f  an experim enter chose t h i s  

procedure fo r  c la s s i f y in g  su b jec ts  as HFS or LFS types. G enera lly , 

however, su b jec ts  tend to  "shy" away from making extreme ev a lu a tio n s  

un le ss  so forced by the  n a tu re  o f  the ins trum ent. Also, u n le ss  th e re  

i s  a very la rg e  pool o f  su b jec ts  a v a i la b le ,  t h i s  procedure fo r  

c la s s i f y in g  in d iv id u a ls  may no t be p o ss ib le ;  i t  i s  a lso  time-consuming.

As an a l t e r n a t iv e ,  an experimenter could conside r responses in the 

f i r s t  two and the l a s t  two of the  f iv e  spaces provided as re p re se n t in g  

extreme views or d e f in i t e  a t t i t u d e s  toward some o b jec t  under c o n s id e ra t io n .  

Now, however, the re  is  only one middle space a v a i la b le  on the  f iv e -sp ace  

s c a le  upon which an "unconcerned" or "no a t t i t u d e "  in d iv id u a l ,  d i s ­

cussed in Chapter I ,  i s  expected to make h is  response. Being unaware 

o f  the experim enters ' c l a s s i f i c a t i o n  scheme, th i s  "unconcerned" or 

"no a t t i t u d e "  type person may mark one space to the r ig h t  or l e f t  of 

the  middle space and subsequently  be c l a s s i f i e d  erroneously  as e i th e r  

HFS or LFS su b je c t .  Thus, when experimenters r e p o r t  th a t  they c l a s s i ­

f ie d  those responding above the m id-poin t, on a f iv e  (e q u i-d is ta n c e )  

space s c a le ,  as HFS s u b je c ts ,  and those below the mid-point as LFS
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s u b je c t s ,  the p r o b a b i l i ty  th a t  a number o f  in d iv id u a ls  who a re  n e u t r a l ,  

uncommitted, unconcerned, or who have no a t t i t u d e  toward the o b je c t  

be ing  in v e s t ig a te d  w i l l  be e rroneously  c l a s s i f i e d  as HFS or LFS su b jec ts  

may not occur as o f te n  i f  a seven (e q u i-d ls ta n c e )  space s c a le  is  em­

ployed , s im i la r  to  the  primary instrum ent used in  the  p re sen t  s tudy.

The use o f  a seven-space sca le  provides a su b je c t  who may be " n e u t ra l"  

th re e  spaces fo r  express ing  h is  p o s i t io n  e . g . ,  one space to e i t h e r  

s id e  o f  the middle space; and, should thus reduce the  p ro b a b i l i ty  

fo r  erroneous c l a s s i f i c a t i o n .  While the  p re sen t  study did not sy s ­

te m a t ic a l ly  compare the  e f fe c t iv e n e s s  o f  the  seven-po in t w ith  the  

f iv e -p o in t  s c a le ,  a seven -po in t s ca le  was used in  the  hope of reduc­

ing e r ro r s  o f  c l a s s i f i c a t i o n .  In c o n s id e ra t io n  of the  foregoing ob­

s e r v a t io n s ,  then , a number o f d i f f e r e n t  types o f  a t t i t u d e  q u e s t io n ­

n a i r e s  may be as r e l i a b l e  as those rep o r ted  in  the  p re sen t  s tudy . This 

assumption, however, must await fu tu re  re se a rc h  v a l id a t io n .

F in a l ly ,  the  r e s u l t s  of the p re se n t  s tudy  re v e a l  th a t  an a t ­

t i t u d e  s c a le  which d i f f e r e n t i a t e s  s u b jec ts  on th e  b a s is  o f  perceived  

fe a r  o f  shock, may be used r e l i a b l y  to  p re d ic t  performance a t  more 

than  one type o f  ta sk  in  a shock s i t u a t io n .  In th is  s tudy , su b je c ts  

c l a s s i f i e d  HFS o r  LFS on the b a s is  o f  th e i r  expressed a t t i t u d e  toward 

a t h r e a t  o f  shock m anifested  subsequent behavior p a t te rn s  in  a con­

s i s t e n t  manner when exposed to  the s t r e s s o r  o f  shock i r r e s p e c t iv e  of 

th e  ta sk  in troduced. Thus, the  a t t i t u d e  q u es t io n n a ire  used in  t h i s  

study appears co n s id e rab ly  more e f f e c t iv e  in  p re d ic t in g  response to  a 

s h o c k - s t r e s s  s i t u a t i o n  based upon an in d iv id u a l 's  a t t i t u d e  toward a 

t h r e a t  o f  shock s i t u a t i o n  i r r e s p e c t iv e  o f  the  ta sk ,  than does any
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technique employing s e l f - d e s c r lp t lo n  In v en to rie s  as rep resen ted  by 

the TMAS. Further re sea rch  Is  needed to  determine whether a t t i t u d e  

q u es t io n n a ire s  may be used as e f f e c t iv e ly  as those discussed In the 

p re sen t  study In p re d ic t in g  response to  s t r e s s  s i tu a t io n s  o th e r  than 

shock.



CHAPTER V

SUMMARY

The p resen t study was conducted in  o rder to  explore  f u r th e r  

the  e x ten t  to which performance impairment and h e a r t  r a t e  change 

a re  r e la te d  to a s u b je c t 's  p rev ious ly  expressed a t t i t u d e  o f  fea r  

toward a s p e c if ic  s t r e s s o r  under more than one ta sk  co n d ition .

Three hundred s ix ty - f i v e  male s tuden ts  e n ro lled  in Freshman 

and Sophomore courses a t  the  U n ivers ity  o f  Oklahoma were presented  

book le ts  contain ing  tw enty-four ty p ic a l  s i tu a t io n s  an in d iv id u a l  may 

experience as s t r e s s f u l  and were asked to express th e i r  fe e l in g  

toward each o f the s i tu a t io n s  on a seven (e q u i-d is ta n c e )  sca le  from 

"no concern" to "strong concern ."

Since th re a t  of shock was the s t r e s s  s i t u a t i o n  under in v e s t i ­

g a tio n ,  only persons express ing  "no concern" or "s trong  concern" 

toward a fea r  of shock item in  the booklet were s e le c te d  as su b je c ts .  

Thus, o f  the  fo r ty  su b jec ts  s e le c te d ,  twenty were c l a s s i f i e d  as high 

fe a r  o f  shock (HFS) and twenty c l a s s i f i e d  as low fe a r  o f  shock (LFS).

Upon a r r iv a l  fo r  the  experiment h a l f  o f  th e  HFS su b jec ts  were 

adm inistered 15 t r i a l s  on a percep tua l motor ta sk  (p u rsu i t  r o to r )  and 

the remaining h a l f  were given 15 t r i a l s  on a c o g n i t iv e - in te r fe re n c e  ta sk  

(p ress  t e s t ) .  The same procedure was followed fo r  the  LFS s u b jec ts .

66



67

Each o f  the  15 t r a in in g  t r i a l s  la s te d  20 seconds followed by 20- 

second r e s t  pe riods . Following t r a in in g ,  a l l  su b jec ts  were informed 

th a t  shock would be adm inis tered  on subsequent t r i a l s  i f  they f a i l e d  

to m ain ta in  the  average performance le v e l  they e s ta b l is h e d  during 

t r a in in g .  Shock e lec tro d e s  were then a ttach ed  to  the  s u b je c t 's  leg 

an d  connected to  a dummy shock apparatus which prevented the a c tu a l  

a d m in is t ra t io n  of shock. A ll su b jec ts  were then given an a d d i t io n a l  

f iv e  t r i a l s  under the th r e a t  o f  shock co n d it io n .  Heart r a t e  was r e ­

corded continuously  during  a l l  phases of the  experiment.

Performance and h e a r t  r a t e  measures taken during t r a in in g  

were compared w ith performance and h e a r t  r a t e  measures taken under 

th e  t h r e a t  o f  shock co n d it io n s  w ith  the  fo llow ing r e s u l t s :

1. S ig n i f ic a n t  performance impairment was p resen t for HFS 

s u b je c ts  r e l a t i v e  to  the  LFS su b jec ts  on both the  p u rs u i t  ro to r  (PR) 

and p ress  t e s t  (PT) ta sk s  under th r e a t  o f  shock c o n d it io n s .

2. S ig n i f ic a n t  h e a r t  r a t e  inc reases  were p re sen t  fo r  HFS 

s u b je c ts  r e l a t i v e  to  the  LFS su b jec ts  performing e i th e r  the PR or 

PT ta sk  under th r e a t  o f  shock cond itions .

The r e s u l t s  support the  hypothesis  t h a t  the e f f e c t s  o f  s t r e s s  

on performance and h e a r t  r a t e  a re ,  to a co n s id e rab le  degree, a func­

t io n  o f  an in d iv id u a l 's  a t t i t u d e  toward the induced s t r e s s o r .  The 

d a ta  fu r th e r  support the  a d d i t io n a l  hypothesis  th a t  in d iv id u a ls  d i f ­

f e r e n t i a t e d  on the b a s is  o f  t h e i r  a t t i t u d e  toward a fea r  of shock item 

on an a t t i t u d e  q u e s t io n n a ire ,  g en e ra l ly  demonstrate subsequent be ­

h a v io ra l  m an ife s ta t io n s  c o n s is te n t  w ith  t h e i r  ev a lu a tio n s  i r r e s p e c t iv e  

o f  the  s p e c i f i c  ta sks  employed in  t h i s  study.
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APPENDIX A

RECORDING OF A HFS AND LFS SUBJECT DURING FIRST TEST TRIAL 
UNDER THREAT OF SHOCK CONDITION SHOWING EYE-BLINK (top l in e )  
AND HEART RATE (lower l i n e s ) .  RIGHT HALF OF FIGURE REPRESENTS 

TRIAL DATA; LEFT HALF REPRESENTS A SUBSEQUENT REST PERIOD

F I R S T  T E S T  TRIAL 

LFS

'■ II  ;  1 1

( 6 3  bpm)

F I R S T  T E S T  TRIAL 

HFS

1

■ !.. ,

:Llii;i à
!

(9 9  bpm)
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APPENDIX B

PHOTOGRAPH OF EQUIPMENT AND EXPERIMENTAL ARRANGEMENT



APPENDIX C

PHOTOGRAPH OF SUBJECT ARRANGEMENT AND EQUIPMENT FOR 
PERFORMING THE PRESS TEST TASK

•p-



APPENDIX D

PHOTOGRAPH OF SUBJECT ARRANGEMENT AND EQUIPMENT FOR 
PERFORMING THE PURSUIT ROTOR TASK

L n



APPENDIX E

PRIMARY ATTITUDE QUESTIONNAIRE

Typical Experiences

Everyone has probably experienced some v^arlatlon of  Che s i t u a ­
t io n s  l i s t e d  below, or would have a good Idea of how they would re a c t  
i f  p laced In the s i tu a t io n .

I f  you have a c tu a l ly  experienced any o f  the s i tu a t io n s  l i s t e d  
or any th a t  c lo se ly  resemble one you have experienced, p lace  an X In 
the blank space fo r  YES. I f  you have no t experienced the  s i tu a t io n  
but have some d e f in i t e  Ideas about how you might r e a c t  I f  confronted 
w ith  the  s i tu a t io n ,  place an X In the blank space fo r  NO. BUT.. .

Leave a b lank fo r  any s i tu a t io n s  t h a t  arouse ab so lu te ly  no 
fe e l in g s .

S i tu a t io n  No. ^  Riding In a c a r  during a bad r a in  or snow storm with 
bad v i s i b i l i t y .   YES  NO, BUT...

S i tu a t io n  No. 2 Riding In an a i rp la n e  during a bad storm th a t  bounced 
you around a b i t .  YES NO. BUT...

S i tu a t io n  No. 3 Watching a s to r e  or home burn down t h a t  was owned by 
someone you knew. ____ YES NO. BUT. . .

S i tu a t io n  No. 4 Smashing your thumb or f in g e r  w ith  a hammer or some 
o th e r  o b je c t .   YES  NO, BUT...

S i tu a t io n  No. 5 Being c a l le d  on by an I n s t ru c to r  to  r e c i t e  or answer
a question  when no t prepared.  YES  NO, BUT...

S i tu a t io n  No. 6 Finding y o u rs e l f  In a d iscu ss io n  In which everyone e lse  
d isag rees  w ith  what you say.  YES  NO, BUT...

S i tu a t io n  No. 1_ A rriv ing  a t  the  scene o f  a very bad acc iden t r ig h t  a f t e r  
I t  happened.  YES NO. BUT. . .

S i tu a t io n  No. 8 Trying to f ix  an e l e c t r i c a l  appliance or screw In a
l i g h t  bulb and g e t t in g  shocked.  YES  NO, BUT...
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S i tu a t io n  No. 9 S p i l l in g  something on your s u i t  o r  d ress  a t  a formal
p a r ty  th a t  seems to  "stand  o u t . "  YES NO. BUT...

S i tu a t io n  No. 10 A rriv ing  l a t e  a t  an im portant function, and having to 
walk to  th e  f ro n t  fo r  a s e a t .  YES NO. BUT...

S i tu a t io n  No. Being asked to  p a r t i c ip a t e  in  an experiment th a t  involves 
e l e c t r i c a l  shock.  YES  NO, BUT...

S i tu a t io n  No. 12 Having someone s tand  over, you or p ressu re  you to  hurry  
up w ith  a d i f f i c u l t  job . YES NO. BUT...

S i tu a t io n  No. Suddenly f o r g e t t in g  the name o f  a good f r ien d  or r e l a t i v e  
during an in tro d u c t io n .   YES NO. BUT...

S i tu a t io n  No. lU Taking a t e s t  for which you have not been ab le  to  
adequate ly  prepare .  YES  NO, BUT.. .

S i tu a t io n  No. 15 Being p ressured  in to  working a t  a task  a t  "top speed"
knowing i t  w a sn 't  r e a l l y  im portan t. YES NO. BUT...

S i tu a t io n  No. ^6  Einding y o u rs e l f  in  the  p o s i t io n  o f  winning or lo s ing  a 
sp o r t in g  e v e n t . fo r  the  team.  YES NO. BUT...

S i tu a t io n  No. ^  During a r e l a t i v e l y  q u ie t  period  suddenly belch ing  out 
loud a t  a d ig n i f ie d  p a r ty .  YES NO. BUT...

S i tu a t io n  No. 28 Having your b e s t  f r ien d  suddenly s top  ta lk in g  to  you 
fo r  no apparent reason .  YES NO. BUT...

S i tu a t io n  No. 19 P ressured  in to  making an im portant d ec is io n  w ithout
adequate time to  th ink  about i t .   YES  NO, BUT...

S i tu a t io n  No. 22  Threatened w ith  phys ica l harm i f  you did no t comply 
w ith  someone's re q u e s t .   YES  NO, BUT...

S i tu a t io n  No. 21 Finding y o u rse lf  forced in to  a s i t u a t io n  you d o n 't  
r e a l l y  want to  be in .   YES  NO, BUT.. .

S i tu a t io n  No. 22 Being asked to  be a s u b je c t  fo r  someone's experiment 
you know nothing about. YES NO. BUT...

S i tu a t io n  No. 23 F a in tin g  a t  the s ig h t  o f  b lood, o r  from being severe ly  
in ju red .   YES  NO, BUT...

S i tu a t io n  No. 24 Receiving an award fo r  something you know someone e lse  
was r e a l l y  e n t i t l e d  to .  YES NO. BUT...
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Now, looking back a t  the  page con ta in in g  s i tu a t io n s  No. 1 th ru  
24, p lace  an X according to  how you f e e l  about the  s i t u a t i o n  In  one of 
the  spaces beside  the  a p p ro p r ia te  s i t u a t i o n  l i s t e d  below. For example, 
I f  you would f e e l  only s l i g h t l y  concerned about being placed In the 
s i t u a t i o n ,  p lace  the  X a t  the  l e f t  end o f  the  s c a le .  I f  you would f e e l  
s tro n g ly  concerned, p lace  the  X a t  the  r i g h t  end o f  the  s c a le .  I f  your 
response would be somewhere In between, p lace  th e  X accord ing ly .

S i tu a t io n  No. 0 Being asked to  r id e  a f e r r l s  wheel when scared to  death 
o f  h e ig h t .  XX YES  NO, BUT...

S i tu a t io n No. 0 0 1 2 3 4 5 6 XX 7
s l i g h t l y
concerned

s tro n g ly
concerned

S i tu a t io n No. 1 0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

S i tu a t io n No. 2 0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

S i tu a t io n No. 3 0 1 2 3 4 5 6 7
s l ig h t ly .
concerned

s tro n g ly
concerned

S i tu a t io n No. 4 0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

S i tu a t io n No. 5 0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

S i tu a t io n No. 6 0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

S i tu a t io n No. 7 0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

S i tu a t io n No. 8 0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned
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S i tu a t io n  No. 9 0

S i tu a t io n  No. 10 0

S i tu a t io n  No. I I  0

S i tu a t io n  No. 12 0

S i tu a t io n  No. 13 0

S i tu a t io n  No. 14 0

S i tu a t io n  No. 15 0

S i tu a t io n  No. 16 0

S i tu a t io n  No. 17 0

S i tu a t io n  No. 18 0

S i tu a t io n  No. 19 0

S i tu a t io n  No. 20 0

S i tu a t io n  No. 21 0

0 1 2 3 4 5 6 7
s l ig h t ly
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l ig h t ly
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t ly
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l ig h t ly
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t ly
concerned

s tro n g ly
concerned

0 1 2 3 4 5 6 7
s l i g h t l y
concerned

s tro n g ly
concerned



S i tu a t io n  No. 22

S i tu a t io n  No. 23

S i tu a t io n  No. 24
s l i g h t l y
concerned

0 1
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2 3 4 5 6 7
s l i g h t l y
concerned

0 1 2 3 4 5

s tro n g ly
concerned

6 7
s l i g h t l y
concerned

0 1 2 3 4 5

s tro n g ly
concerned

6 7
s tro n g ly
concerned

Thank you.

P lease  p r in t  your name and address in  o rder th a t  a l e t t e r  of 
reco g n it io n  fo r  your time and cooperation  may be sen t  to  you and your 
p ro fesso r .

Mr.
(C irc le  one) Mrs.

Miss
Name (P lease  P r in t )

S t r e e t  Address

C ity S ta te



APPENDIX F

SEMANTIC DIFFERENTIAL

The purpose o f  t h i s  study Is to measure the  meanings of c e r t a in  
th ings  to various  people by having them Judge them a g a in s t  a s e r i e s  o f  
d e s c r ip t iv e  sh a le s .  In the  c en te r  o f  the  page a re  words o r  word phrases 
w ith d e sc r ip t iv e  a d je c t iv e s  on e i t h e r  s id e  o f  th e  b lank l in e s .  P lace  an X 
in  th e  app rop ria te  space th a t  seems to  in d ic a te  your fe e l in g s  about the  
word or word phrase , i . e . ,  what does the  word or word phrase mean to  you.

SAMPLE

I f  you fe e l  th e  word or word phrase in  Che c en te r  o f  the  page i s  
c lo se ly  r e la te d  to  one end of the  s c a le ,  then  th e  X should be placed
l ik e  so : ...............

FIRE

good XX bad

I f  you f e e l  the  word or word phrase in  th e  c e n te r  o f  the page i s  
only s l i g h t l y  r e la te d  to  the  d e s c r ip t iv e  a d je c t iv e  a t  one end o f  th e  
s c a le ,  then place an X accord ing ly .

ELECTRICAL SHOCK

good

p le a sa n t

d e s i r a b le

f a i r

va lu ab le

strong

h ea lth y

bad

unp leasan t

u n d e s irab le

u n fa i r

w o rth le ss

weak

s ic k ly
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ENCOURAGED TO "HURRY" OR GO "FASTER"

good

p le a sa n t

d e s ira b le

f a i r

va luab le

strong

h ea lth y

good

p le a sa n t

d e s i r a b le

f a i r

va luab le

strong

h ea lth y

good

p leasan t

d e s i r a b le

f a i r

va luab le

strong

h ea lth y

SMALL PAY - LITTLE JOB

SMALL PAY - BIG JOB

bad

unp leasan t

u ndes irab le

u n fa i r

w orth less

weak

s ic k ly

bad

unpleasan t

u n d es irab le

u n fa i r

w orth less

weak

s ic k ly

bad

unpleasan t

u ndes irab le

u n fa i r

w orth less

weak

s ic k ly
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distraction

good

p leasan t  _ 

d e s i r a b le  _ 

f a i r

v a lu ab le  .

s trong

h ea lth y

good

p leasan t

d e s ira b le

f a i r

v a luab le  

8trong 

hea lthy

good

p le a sa n t

d e s i ra b le

f a i r

va luab le

s trong

hea lth y

PHYSICAL EXERTION THAT LEADS TO FATIGUE

WORKING AX A REPETITIVE TYPE JOB 
(SAME THING OVER AND OVER)

bad

unp leasan t

undesirab le

u n fa i r

w orth less

weak

s ic k ly

bad

unpleasan t 

u n d es irab le  

, u n fa i r  

w orth less  

_ weak 

_ s ic k ly

bad

unpleasan t

u n d es irab le

u n fa i r

w orth less

weak

8 Ick ly
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TAKING ORDERS

good 

p le a sa n t  

desI r a b le  

f a i r

v a lu ab le

strong

h ea lth y

good

p le a s a n t

d e s i r a b le

f a i r

v a lu ab le

strong

h ea lth y

WORKING WHILE SOMEONE STANDS OVER YOU

TRYING TO CONCENTRATE ON SOMETHING WHILE SCMEONE "YAKS"

g o o d ________________________________________ _______________

p le a s a n t  ________________________________________________________

d e s i r a b le  ________________________________________________________

f a i r ________________________________________________________

v a l u a b l e ________________________ _______________________________

stro n g  ________________________________________________________

h e a lth y  ________________________________________________________

bad

unpleasan t

un d es irab le

u n fa i r

w orth less

weak

s ic k ly

bad

unpleasan t

un d es irab le

u n fa i r

w orth less

weak

s ic k ly

bad

unpleasan t

un d es irab le

u n fa i r

w orth less

weak

s ic k ly



85

WORKING AROUND "HIGH" VOLTAGE

good

p le a sa n t

d e s i r a b le

f a i r

v a lu ab le

s tro n g

h e a l th y

good

p le a s a n t

d e s i r a b le

f a i r

v a lu ab le

s tro n g

h e a l th y

good

p le a sa n t

d e s i r a b le

f a i r

v a lu ab le

s tro n g

h e a lth y

TORTURING AN ENEMg AGENT FOR INFORMATION 
VITAL TO SURVIVAL OF SELF AND COUNTRY

LIVING DANGEROUSLY

bad

unp leasan t

u ndes irab le

u n fa i r

w orth less

weak

s ic k ly

bad

unpleasant

u ndes irab le

u n fa i r

w orth less

weak

s ic k ly

bad

unpleasan t

u ndesirab le

u n fa i r

w orth less

weak

s ic k ly
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RULES

good

p le a sa n t

d e s ira b le

f a i r

va luab le

s tro n g

h ea lth y

good

p le a sa n t

d e s i ra b le

f a i r

va lu ab le

s tro n g

h ea lth y

good

p le a sa n t

d e s i ra b le

f a i r

va lu ab le

strong

h ea lth y

TESTS

PRESSURE

bad

unpleasan t

undesirab le

u n fa i r

w orth less

weak

s ic k ly

bad

unpleasant

undesirab le

u n fa i r

w orth less

weak
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APPENDIX G

TRANSCRIPT OF RECORDED INSTRUCTION FOR 
PRESS TEST AND PURSUIT ROTOR TASKS

INTRODUCTION

I would l ik e  to  take  th i s  opp o rtu n i ty  to  thank you fo r  coming 
to  th e  Aeromedical c e n te r  as a p a r t i c ip a n t  in  our resea rch  program. Be­
fo re  we s t a r t  w ith  the  main p a r t  o f  t h i s  experim ent, I  would l ik e  to  
e x p la in  why we a re  using  recorded co nversa tion  and in s t r u c t io n s .  I t  
has been found th a t  a " g ru f f"  o r  overly  f r i e n d ly  voice used by an ex­
perim enter can r e s u l t  in  b iased  da ta  due to  th e  in fluence  i t  may have 
had on a p a r t i c ip a n t .  To preclude t h i s  from happening, recorded in ­
s t ru c t io n s  w i l l  be used throughout t h i s  experiment. Also, the e x p e r i­
menter w i l l  not engage you in  conversa tion  a t  any time. To f u r th e r  
in su re  consis tency  o f  performance r e s u l t s ,  a one-way m irror i s  being 
used. This arrangement provides the  experimenter with the  o p p o rtun ity  
to  know when to a s s i s t  you in  the event the  in s t ru c t io n s  are  no t en­
t i r e l y  c le a r  which o therw ise  could r e s u l t  in  improper performance 
techn iques . However, the  m irror should not be d i s t r a c t in g  fo r  you s ince  
you w i l l  be unable to d e te c t  movement on th e  o th e r  s id e .  This a rrange­
ment a lso  permits the experim enter to  move about f r e e ly  fo r  the  purpose 
o f  making necessary  adjustm ents o f  equipment w ithout d is tu rb in g  you.

Very b r i e f l y ,  th e  purpose of t h i s  experiment i s  to  study the  e f ­
f e c t  o f  g enera lised  muscle tens ion  on le a rn in g  while  performing a ta sk .  
In  o rder to  accomplish t h i s ,  simple response devices we c a l l  e le c tro d e s  
w i l l  be a ttached  to  your c h e s t ,  forehead and to  one hand. These e l e c ­
tro d es  are  then plugged in to  a b lack te rm in a l box which leads to  the 
t a l l  phy s io lo g ica l reco rd ing  machine s tand ing  near the booth where your 
p h y s io lo g ica l  responses a re  traced  onto a c o n s ta n t ly  moving r o l l  o f  
paper by means o f  ink pens. I t  is  g en e ra l ly  assumed th a t  during the 
e a r ly  phases of lea rn in g  a new ta sk ,  muscles a re  t i g h t  and have a te n ­
dency to become ten se .  A fte r a sh o r t  tim e, during which the ta sk  be­
comes more fa m i l ia r ,  muscles w i l l  g en e ra l ly  s t a r t  to re la x .  Thus, one 
aspec t o f  th i s  re sea rch  p ro je c t  is  to  measure some of the responses 
involved in  lea rn in g  a new or complex ta sk .

At th i s  time, the  experimenter w i l l  a t ta c h  the e le c t ro d e s .  You 
can he lp  the  attachment process by r a i s in g  your s h i r t  and u n d e r - s h i r t  
to  about the  lev e l  o f  your lower r ib -c a g e .  During attachment in d ic a te  
to  th e  experimenter which hand you wish th e  e lec tro d e  a t tached . This 
should be the  hand you do no t normally use  fo r  w r i t in g  or fo r  perform­
ing a ta sk .  After attachm ent of the  e le c t ro d e s ,  ge t as com fortable 
as p o ss ib le  and re la x  w hile  the experim enter checks the equipment fo r  
proper func tion ing .

(recorder o f f )
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PRESS TEST INSTRUCTIONS

Before we s t a r t ,  l e t  me suggest th a t  you keep the  hand w ith  the 
a ttach ed  e le c tro d e  in  your lap a t  a l l  tim es.

Now l e t  me d i r e c t  your a t t e n t io n  to the  th ree  c l ip -b o a rd s  ly ing 
on the  ta b le  to  one s id e  o f  you. Each con ta ins  one p a r t  o f  the ta sk  you 
a re  to  perform. Each board is  marked p a r t  I ,  I I ,  or I I I .  The in s t r u c ­
t io n s  fo r  each p a r t  are ly ing  loose on top of  each board and a re  en­
c losed  in  a c le a r  p l a s t i c  cover. They a re  a lso  marked p a r t  I ,  I I ,  or
I I I .  Now, l i s t e n  very c a re fu l ly  to the  procedure in s t ru c t io n s  ...........
When you hear me say, "read in s t ru c t io n s  fo r  p a r t  I ,  o r  I I ,  o r  I I I , " 
p ick  up the  in s t ru c t io n  shee t w ith  your f r e e  hand and commence reading . 
You w i l l  have e x ac t ly  one-minute fo r  th e  read ing  o f in s t r u c t io n s .  At 
th e  end o f  one-minute, you w i l l  be d i re c te d  to  p lace  the  in s t ru c t io n  
shee t to the  op p o s ite  s ide  o f  the  ta b le  w ith  your f ree  hand, to  p lace  
th e  c l ip -b o a rd  in  f ro n t  o f  you fo r  ease  o f  w r i t in g ,  to  p ick  up the pencil 
provided and to  be ready to  begin . A very  important p a r t  o f  the pro­
cedures w i l l  be fo r  you to  draw a l in e  under the  column you a re  working 
on the  moment you hear me say "s top  w orking.! ' There w i l l  be a s e r ie s  
o f  sh o r t  t r i a l s  fo r  each p a r t  w ith  r e s t  periods  of 20 seconds between 
each t r i a l .  Each t r i a l  w i l l  commence w ith  the  in s t r u c t io n s ,  "begin 
working" and w i l l  end w ith  the  in s t ru c t io n s  "stop  working" a t  which 
time you w i l l  draw the  l in e  in d ic a t in g  the l a s t  column you were working 
on. I  w i l l  in d ic a te  the  end of each p a r t  w ith  the words, "end of p a r t  
I ,  I I ,  or I I I . "  When you hear th a t  p a r t  I ,  I I ,  or I I I  has ended, 
p lace  the  c l ip -b o a rd  on the  top o f  the  in s t ru c t io n  shee t you placed 
to the opposite  s id e  o f  the  ta b le  e a r l i e r .

Although speed is  im portant, accuracy i s  j u s t  as im portan t.
Your score  may be lowered i f  the  experim enter is  unable to  read your 
answer, so w r i te  as c l e a r ly  as p o s s ib le .  Ok, remember, be sure  you 
draw a l in e  under the  l a s t  column of work a t  the  end of each t r i a l  when 
you hear me say, "stop  working." Should you need a second shee t for 
any p a r t ,  simply f l i p  the top shee t over, c rease  i t  w ith  your hand 
and continue  working.

Now we are  ready to begin. Read in s t ru c t io n s  for p a r t  I .  
(1-m inute). Place in s t ru c t io n  shee t to  opposite  s ide  of t a b le ,  p lace  
c l ip -b o a rd  for p a r t  I  in p lace  fo r ease of w r i t in g ,  pick  up p en c il  
and be ready to  begin.

/
That i s  the end of p a r t  I .  P lace  c l ip -b o a rd  to  opposite  s id e  

o f  ta b le ,  pick  up in s t ru c t io n s  fo r  P a r t  I I  and commence read ing . (1- 
minute). Place in s t r u c t io n  shee t to o p p o s ite  s ide  o f  t a b le ,  p lace  
c l ip -b o a rd  fo r p a r t  I I  in  p lace  for ease  o f  w r i t in g ,  pick up p e n c il  
and be ready to  begin.

That i s  the  end o f  p a r t  I I .  P lace c l ip -b o a rd  to opposite  s id e  
of t a b le ,  p ick  up in s t ru c t io n s  fo r  p a r t  I I I  and commence read ing . (1- 
m inute). P lace in s t r u c t io n  shee t to op p o s ite  s id e  of t a b le ,  p lace  c l i p ­
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board fo r p a r t  I I I  in  p lace  fo r  ease of w r i t in g ,  pick up p e n c i l  and 
be ready to  begin.

This is  the end o f p a r t  I I I .  Now re la x  fo r  a few minutes while  
the experimenter s e ts  the  recorder for fu r th e r  in s t ru c t io n s  and rechecks 
the  equipment and scores your performance reco rds .

(recorder o f f )

Now we are  ready to  proceed. During th i s  phase o f  the  e x p e r i ­
ment, your task  w i l l  be as before  with one exception , th a t  i s ,  only 
p a r t  I I I  o f  the ta sk  w i l l  be used. You w i l l  be given another s e r ie s  
o f  sh o r t  t r i a l s  w ith  20 second r e s t  periods between each t r i a l .  Also, 
you w i l l  continue un d e rl in in g  the l a s t  column o f work a t  th e  end of 
each t r i a l  when you hear me say, "stop working." The only a d d i t io n a l  
requirement during th is  phase o f  the experiment w i l l  be for you to p e r­
form under p ressu re . To t e s t  your a b i l i t y  fo r  performing under p re s ­
su re ,  a d i s t r a c t io n  w i l l  be added to your ta sk .  In o ther words, i f  
your performance should f a l l  below the average score you obtained  dur­
ing the  t r a in in g  se s s io n ,  you w i l l  rece iv e  an e l e c t r i c  shock. The 
shock w i l l  not be harmful but w i l l  be uncomfortable. The rece iv in g  
o f  shock w i l l  depend e n t i r e l y  upon your a b i l i t y  to maintain the le v e l  
of  p ro f ic ien cy  you have a lready  demonstrated. Remember, the shock, 
i f  you should rece iv e  i t  w i l l  not harm your physica l w e ll-b e in g , how­
ever ,  i t  w i l l  be uncomfortable, so t ry  to  m aintain  the performance 
le v e l  you e s ta b l ish e d  e a r l i e r .

The instrument used for shock is  an automatic device th a t  w i l l  
re le a s e  cu rren t only in  the  event your score  f a l l s  below the  score  you 
obtained  e a r l i e r .  Thus, the  shock w i l l  be reg u la ted  by a red apparatus 
the  experimenter w i l l  p lace  on a ta b le  behind you. Also, two ankle 
e lec tro d es  w i l l  be a ttached  to one o f  your leg s . OK, re lax  a moment 
w hile  the experimenter prepares for the next phase o f  your ta sk .

(recorder o f f )

Ok, ready, pick up the  in s t ru c t io n s  fo r  p a r t  I I I  and commence 
reading  (1-minute). P lace in s t ru c t io n  shee t to  opposite  s ide  o f  t a b le ,  
p lace  c l ip -b o a rd  fo r  p a r t  I I I  in  place for ease  of w r i t in g ,  pick up 
p enc il  and be ready to begin.

Good, th a t  is  the  end of the t e s t in g  phase. Now re lax  fo r  a 
few minutes w hile  the  experimenter makes fu r th e r  p re p a ra t io n s . Please  
remain as s t i l l  as p o ss ib le  during th is  time.



INTRODUCTION

I would l ik e  to take  th i s  o p portun ity  to  thank you fo r  coming 
to  the  Aeromedical C enter as a p a r t i c ip a n t  in  our re sea rch  program. Be­
fo re  we s t a r t  w ith the  main p a r t  of th i s  experiment, I  would l ik e  to  
ex p la in  why we are  us ing  recorded conversa tion  and in s t r u c t io n s .  I t  
has been found th a t  a "g ru f f "  or o verly  f r i e n d ly  voice  used by an ex­
perim enter can r e s u l t  in  b iased  da ta  due to the  in fluence  i t  may have 
had on a p a r t i c ip a n t .  To preclude th i s  from happening, recorded in ­
s t r u c t io n s  w i l l  be used throughout th i s  experiment. Also, the  e x p e r i ­
menter w i l l  not engage you in  conversa tion  a t  any time. To fu r th e r  
in su re  consis tency  o f  performance r e s u l t s ,  a one-way m irror is  being 
used . This arrangement provides the  experim enter w ith  the  o p p ortun ity  
to  know when to a s s i s t  you in  the  event the  in s t r u c t io n s  a re  not en­
t i r e l y  c le a r  which o therw ise  could r e s u l t  in  improper performance 
techn iques . However, th e  m irror should no t be d i s t r a c t i n g  fo r  you 
s in c e  you w i l l  be unable  to d e te c t  movement on the  o th e r  s id e .  This 
arrangement a lso  perm its  the  experimenter to move about f r e e ly  fo r  
the  purpose o f  making necessary  adjustments o f  equipment w ithout d i s ­
tu rb in g  you.

Very b r i e f l y ,  the  purpose o f  th i s  experiment i s  to  s tudy th e  e f ­
f e c t  o f  genera lized  muscle ten s io n  on le a rn in g  w hile  performing a ta sk .  
In o rd e r  to  accomplish t h i s ,  simple response devices we c a l l  e le c t ro d e s  
w i l l  be a ttached  to your c h es t ,  forehead and to  one hand. These e l e c ­
trodes  a re  then plugged in to  a b lack  te rm ina l box which leads to the  
t a l l  p h y s io lo g ica l  reco rd ing  machine s tand ing  near the booth where your 
p h y s io lo g ica l  responses a re  tra ced  onto a c o n s ta n t ly  moving r o l l  o f  
paper by means o f  ink pens. I t  i s  g en e ra l ly  assumed th a t  during the  
e a r ly  phases of le a rn in g  a new ta sk ,  muscles a re  t i g h t  and have a te n ­
dency to  become ten se .  A fter a sh o r t  time, during which the  task  be­
comes more fa m i l ia r ,  muscles w i l l  g en era l ly  s t a r t  to r e la x .  Thus, one 
asp ec t  o f  th i s  re sea rch  p ro je c t  i s  to measure some of the  responses 
involved in  learn ing  a new or complex task .

At t h i s  time, the  experimenter w i l l  a t t a c h  the e le c t ro d e s .  You 
can help  the  attachment process by r a i s in g  your s h i r t  and u n d e r - s h i r t  
to  about the  le v e l  o f  your lower r ib -c a g e .  During attachment in d ic a te  
to  the  experimenter which hand you wish the  e lec tro d e  a t ta ch ed . This 
should be the  hand you do not normally use  fo r  w r i t in g  or fo r  perform­
ing a ta sk .  A fte r  attachm ent o f  the  e le c t ro d e s ,  ge t as comfortable 
as p o s s ib le  and re la x  w hile  the  experimenter checks the  equipment fo r  
proper func tion ing .

(recorder o f f )
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PURSUIT ROTOR INSTRUCTIONS

Now l e t  me d i r e c t  your a t t e n t io n  to  the  equipment in  f r o n t  of 
you. I t  i s  c a l le d  a P u rsu i t  Rotor. I t  is  simply a tu rn ta b le  th a t  
r o t a t e s  a t  a f ixed  number o f  rev o lu tio n s  l ik e  a phonograph p la y e r .  In ­
s e r te d  in  the  top o f  the  tu rn ta b le  is  a small round s i l v e r  d is c .  To 
one s id e  o f  the  tu r n ta b le  you w i l l  see a small wood and metal i n s t r u ­
ment we c a l l  a s ty lu s .  To fa m i l ia r iz e  y o u rs e l f  with how i t  o p e ra te s ,  
pick  i t  up by the wooden handle, p lace  the  ben t t i p  o f  the  metal p o r t io n  
onto the small round d isc  o f  the tu rn ta b le  and pretend the  tu rn ta b le  
i s  ro ta t in g  by making sev e ra l  c i r c u la r  movements w ith the s ty lu s .
Very good, remember, t r y  not to hold the s ty lu s  down w ith  your f in g e r  
even though i t  has a c e r t a in  amount o f  give to  i t .  Ok, re p la ce  the  
s ty lu s  and re la x  a moment while  I  exp la in  the  r e s t  of the procedure.

When the tu rn ta b le  r o t a t e s ,  in  a clockwise manner, your ta sk  
w i l l  be to keep the end o f the s ty lu s  on the  metal d isc  o f  the  tu rn ­
ta b le .  During the time you have the  p o in t  o f  the  s ty lu s  on the d isc ,  
an automatic tim er records  the dura tion  o f  the c o n tac t .  Each time the 
s ty lu s  s l id e s  o f f  the  d is c ,  the timer au to m a tica l ly  stops reco rd ing .
Thus your score  is  the  t o t a l  time the p o in t o f  the s ty lu s  i s  in  c o n tac t  
w ith  the metal d is c  o f  the  tu rn ta b le .  Now, in  o rder th a t  you w i l l  not 
be caught unprepared fo r  any t r i a l ,  a yellow l i g h t  w i l l  come on j u s t  
be fo re  the tu rn ta b le  s t a r t s  ro ta t io n .  This l i g h t  is  to your l e f t  s id e .  
When th is  l i g h t  comes on, p lace  the  s ty lu s  t i p  onto the metal d isc  and 
be ready to  begin. There w i l l  be a s e r i e s  o f  t r i a l s  w ith  20 second 
r e s t  periods between each t r i a l .  The experim enter w i l l  record  the 
r e s u l t s  of each t r i a l  and r e s e t  the  automatic t im er. I  w i l l  t e l l  you 
when the sess io n  i s  over. Also, p lease  remember to  keep your hand and 
f in g e rs  on the wooden p o r t io n  of  the s ty lu s  on ly , and t r y  to  maintain 
your hand w ith  the a ttach ed  e lec tro d e  as s t i l l  as p o ss ib le  during a l l  
phases o f  the  experiment. Ok, ready? Pick up the  s ty lu s ,  p lace  i t  in  
p o s i t io n ,  w a it  fo r  the yellow l i g h t  to come on and be ready to  begin .

(recorder o f f )

(recorder on)

Good, th a t  i s  the  end o f the  t r a in in g  se s s io n .  Now re la x  for 
a few minutes w hile  the experimenter s e ts  the reco rd er  fo r  fu r th e r  in ­
s t ru c t io n s  and rechecks the  equipment. P lease  m aintain your hand w ith  
the  a ttached  e le c t ro d e  as s t i l l  as p o ss ib le  during th i s  time. Thank you.

(recorder o f f )

Now we are ready to  proceed. During t h i s  phase o f  the  experiment, 
your task  w i l l  be ex ac t ly  as be fo re . That i s ,  you w i l l  be given another 
s e r i e s  o f  t r i a l s  w ith  20 second r e s t  periods in  between. The only ad­
d i t i o n a l  requirement during th i s  phase o f  the  experiment w i l l  be fo r  
you to  perform under p re s su re .  To t e s t  your a b i l i t y  to  perform under
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p re ssu re ,  we w i l l  add d i s t r a c t io n  to your ta sk .  In  o the r words, i f  
your performance should f a l l  below the  average score  you obtained dur­
ing the t r a in in g  se s s io n ,  you w i l l  re ce iv e  an e l e c t r i c  shock. The 
shock w i l l  not be harmful bu t w i l l  be uncomfortable. The rece iv in g  
o f  shock w i l l  depend e n t i r e ly  upon your a b i l i t y  to  m aintain the  leve l 
o f  p ro f ic ien cy  you have a lready  demonstrated. Remember, the shock, 
i f  you should rece iv e  i t  w i l l  not harm your physica l w e ll-b e in g , how­
ev er ,  i t  w i l l  be uncomfortable, so t r y  to m aintain  the  performance 
le v e l  you e s ta b l ish e d  e a r l i e r .  The instrum ent used for shock is  an 
automatic record ing  device th a t  w i l l  r e le a s e  cu rren t  only in  the  event 
your score f a l l s  below the score  the  experimenter s e ts  in to  i t .  In 
o th e r  words, the experimenter w i l l  have no c o n tro l  over your possib le  
r e c e ip t  of shock. Such a p o s s i b i l i t y  w i l l  be regu la ted  au tom atica lly  
by the red apparatus the experimenter w i l l  p lace  on a ta b le  beside  you. 
Also, two ankle e lec tro d e s  w i l l  be a ttach ed  by the experimenter to one 
o f  your legs and adjustments made fo r  record ing  your performance scores. 
As soon as the  attachments have been made in s t ru c t io n s  for the next 
phase w i l l  continue.

( reco rder  o f f )

(recorder on)

Now we a re  ready to  begin. Remember, the procedures a re  exac tly  
as before . In 30 seconds you w i l l  re ce iv e  the  same in d ic a t io n  as be­
fo re  fo r  commencing the  t a s k ...................



APPENDIX H

INDIVIDUAL PERFORMANCE AND HEART RATE SCWES DURING 
TRAINING (MEAN SCORE) AND TESTING (CHANGE SCORE)

P u r s u i t  Rotor 

T ra in in g  - T es t in g

H eart Rate 

T ra in in g  - T es t in g

Press  T es t  

T ra in in g  - T es ting

H eart Rate 

T ra in in g  - T es t in g

HFS # I 18.6 - . 6 84 12

2 18.8 .2 116 25

3 15.0 I.O 83 I

4 21.4 -1 .4 73 32

5 17.6 1.4 60 33

6 21 .0 3 .0 74 28

7 17.2 1.8 86 34

8 18.0 1 .0 79 20

9 13.2 1 .8 86 28

10 15.2 -1 .2 81 39

11

12

8 .5

6 .5

-  .2

1.5

123

lOI

IS

64



'APPENDIX H (continued)

Pursuit Rotor Heart Rate

Training - Testing Training - Testing

Press Test Heart Rate

Training - Testing Training - Testing

HFS # 13: 5.5 1.1 92 16

1 4 ; 8.3 1.9 92 16

15 10.7 - .8 70 17

16 11.6 .3 76 26

17 6.3 3.4 85 38

18 .4 .6 67 11

19 8.1 .3 100 32

20 6.6 -2.4 80 22

21 13.2 3.8 93 15

22 15.8 .2 70 8
23 12.8 2.2 77 4

24 16.8 5.2 92 - 5

25 19.2 3.8 76 14

26 20.0 2.0 91 8

27 19.0 4.0 89 7

V OLn



APPENDIX H (continued)

P u r s u i t  Rotor Heart Rate P ress  T est H eart Rate

T ra in in g  - T es ting T ra in in g  - T es tin g T ra in in g  - T es tin g T ra in ing  - T es tin g

LFS # 2 8 20.8 5.2 90 6

29 14.0 2 .0 102 -21

30 2 1 .0 7 .0 66 33

31 9.6

32 9.1

33 4 .1

34 4 .7

35 10.5

36 4 .7

37 7.3

38 7.7

39 8.4

40 8.5

3 .2

1 . 6

1 . 0

6.0
3 .6

3 .8

3 .9

4 .5

3 .9

4 .5

71

92 

77 

82 

98

93

97 

76

98 

79

7

7 

- “2

2

- 5 

0

8 

8 

4

11
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