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INTRODUCTION

In an earlior gtudy, it was found that the latency of
the conditicned ieer response was probably of the order of 3.5
seconds. This hypoihesis could not be accepted because of a
dichotomy in response asmong sublects st the critical lateney.
The investigator sccounted for ithe dichotomy by postulating
the level of manifest anxiety or drive was reaponsible for the
confounded result. The present study is an attempt to repll-
cate the earlier study contrelling for level of anxiety.

Three importent concepts in this study are operation-
ally defined at this point. The origins of these definitions
will be discusszed at grester length in Chapter I. The fear
response 13 defined as the sublect's reaponse to a tone, wiich
has been palired with shoeck on several previcus trials., The
latency of the fear response 1s defined as the time between tha
onset of the tone and the effect of the fear responte on a

recction time task, Anxiety is defined msg that which is mens-~

ured by the Mar

The conditioned fear response has been used oxtensively
in experimental psychology. More recently it has been used in
behaviour therapy, and in asgsessing the actlion of drugs. Know-
ledge of the latency of the conditicned fear response and
variables affecting this letency are important to the theory
pehind eauch of these important aress. It is submitted then,
that investigation of anxiety and the latency of the conditioned
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fear response is ifmportant, not only for its acedemic interest,
but also because of its relationship to these other important
areas,

The first sectlon of this thesis deals with earlier
work on the latency of the {fear response. Three toplics branche
ing from this work, fear, anxiety, and the probe stimulusz tech-
nigue are further discussed, The effect of anxiety on the fear
response axnd in turn the probe stimulus response is discussed
and two hypotheses are postulated,

The second section is concerned with the method employed
to test these hypotheses. In this section the major toples
discussed are the subjects and their selection, the apparatus,
the procedure, and the null hypotheses and their analysis.

The succeading and finsl chapiers deal with the pre-
sentation and discussion of the results of the experiment, The
results are discuzged in terms of the theory outlined in the
firat chapter and thelr implications are considered.



CHAPTER 1
REVIZW OF TH: LITERATURL

The problem to be investigated in this study 1s the
influsnce of two extreme levels of anxlety on the latenoy of
the conditioned fear response., In & recent study, Ghamyian;
postulates that level of anxiety was responsible for & diverg-
ence of response lataney to conditioned fear., 'The concepts of
fear and anxiety are outlined as they relate to the problem.
The theory, which suggests the relation between anxiety level
and performsnce in conditioning, is considered. 7Two research
hypotheses were formulated with these considerations in amind,

1. 0Origins ol the Problem,

It is Chanpion'sa opinion that information concerning
the fear response iz of parsmount importanee to psychelogy,
beceuse of its place in behmviour theory and abnormal psychology.
He considers that fesy 1s the result of classical aversive con-
ditioning, and therefors the prinviples of learning may be
applied to 1%ts acquisition and extinction. In a discussion of

1 R.4. :hampion, “The h“t”nﬂy of the Conditioned Pear
Response", American Journal of clology, Vol. 77, No. 1,
isgue of Aurah B4 p, T %

Hesponse”™
issue of
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factora affecting the acquisition of fear he noted that
theories to date have been based on the zgsumptlion that the
fear response {8 of short latency in the order of C.9% seconds.
He reportad two studies that indicate that fear has a lategncy
between 0.5 and 4.5 seconds, The importance of the latency
of the fear response to current learning thecry proveked him
to investigate this varisble.

To explain oppoaite response latencles among his sub-
Jects he suggests that different levels of anxlety amy have
caused the dichotomous results., In lis study, ferty-four
subjects vere conditioned to respond with a fear response to a
tone after the tons had been paired with shock for nineteen
trisls. The probe stimulusg technique, to be described below,
wes used to measure the latency of the conditiened Tear reasponse.
Among his subjeets he found two groups of gsubjects who rescted
in opposits directions, as indlcated by thelr probe stimulus
response latencies, This result confounded his meln result,
such that he felt that a study to investigete the effects of
anxiety upon the latency of the fear response should de done
before further conclusions were made., It was decided that this
problem would form an excellsnt ares of research and a necessary

addition te the work of Champion.
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2. Fear.

It i important before procecding further to clarify
the current theory and definition of the various varisbles
involved in this study, In this section the aoncept fear will
be discussed and in the following section the concept anxiety
will be consldered. Following o discussion ¢i each concept
the method of messurement to be employed with esch variable
willbe cutlined.

Feer 1s defined s & learned, anticipsatory response to
painful stimulation. This definition 1s offered by wany authors
in the present literature, yiz., Brown and Jacabs,B Kaliﬁh,h
and dowrer and Alken.® This definition is also consistent witn
the definition, about which Cnampion§ centers his discussion.
The usual procedure, by whieh fear is learned or conditiocned,
is to present the subject with 2 conditioned stimulug (C8), a

neutral stimulus, and an unconditioned silaulus (UC5Y, a noxious

3 Judson 3, Brown and Alired Jscobs, "The Role of F@&r

in the thiv&tian and Acquisition of Hesponseyv, g%ggag% of
Exp ‘”g n sychology, Vol. 39, Ho. 6, 1ssue of Decembor

b Marry I. Kalish, 'strengtn of Fsar 88 & Funatimn of
Acgquisition amd Extinmtian Triels”, Jourpal of Experimentsl
Psychology, Vel. 47, No. 1, issue of aruary 1954, p.

¥ 0,H, Mowrer and £,0G, Alken, "Contigulty vs, Drive
Reduction in Conditioned Fears Tumpaval Variutiana in Condi~
tionad anéd Unconditioned Stimulus®, Americen Journal of
Payehology, Vel. 67, He. 1, lasue af March 195 s De 2638,

6 Champion, "The Acquisitlon and Extinction of the Fear
Response®, §p. Cit., p. 23.
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stimulus, in close contiguiiy., After several trisls, presen~
tation of the C3 alcene is able to produce the fesy response
(CR), normally produced by the UCS. In this study the fear
response (CR) is operstionally defined as the subject's re-
sponse to & tone previcusly paired with sheck for several
trials. The latency of the fesr response 1y defined ss the
time between tlLo cnsetl of the tone and the effent of the fear
response on & resction time task,

It has been demonstrated by seversalinvestigators, viz.,
Kalish,7 Brown and J&cebn,& that fear has the ability to moti-
vate the subject in subsequent bebaviour, Therefore fesar is
considerad & secondary or scquired drive, the reduction of
which is considered reinforcement for the scequisition of new
responses, Because fear 1s & learned response, fsctors such
g3 contigulity and relmforcement are considered to affect its
scguisition. 4 method that hes often been used to investigate
the effect of these varisbles 1s the probe stimulus technique.

Brown, Kalish and Farber” developed the probe stimulus
technique, bocause they ocujected to the lack of preciasion

7 Kalish, Op, Cit., Pe¢ 1~9.
& Brown and Jacobs, Dps Clit.s p. 7W7-759,

9 Judson &. Brown, Harry i. Aasllsh, and 1,B, Farber,
vConditioned Fear as Revealed by thnﬁtuﬂm of %tartle Respansa
to an Audltory Stimulus”, Journal iperiment shole
Vol. &1, No. 5, 1asue of By
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asgociated with the fear reduction method. A major problem
with this method was that 1t did not allow the investigator to
follow the development of the fear response in relation to
training trials. Assuming that feur has drive properties as
vell as reinforcement properties they reasoned that rear would
affeet the amplitude and latency of a response made to any
stimulus (the probe stimulus) which was presented in conjunction
with the C8, In their study on fear conditioning with rats,
they employed as the probe stimulus a loud auditory stimulus
vhose response waz tha startle response. By comparing changes
in the latency and amplitude of the startle rasponse relative
teo various periocds preceding, eand during scquisition and extinec-
tion of the fear response, they were able to inveastigate the
development and deterdoration of the response.

3pence and Runquiatlﬁ applied the same technigue to the
study of conditioned fear in numensy they used as their probe
stimulus response the eyelid reflex. Thelr major interest was
the effect of varying degreesz of reinforcement on the develop-
ment of the fear response, Incidentsl to resulis concerning
this phenomenon, they found evidence to suggest that the letency
of the conditicned fear response ig more tham .9 gseconds and

10 K. W, Bpence and W.N., Runguist "Tcmporal ﬁffaets ﬂf
Conditionsd Fear on the E elid Reflex", Jour Experimental
s Yol. 55, No. 6, issue of June
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that 1t is likely about 4.Y seconds. Raaall carried out &
similar experiment, in which he manipulated the C8~UCS interval
in fear conditioning. He measured the effects of tils variable
by means of the eyelid reflex, which ected aus his probe
stimulus response. He also found evidence to sug._est that the
latency of the fear response wes greamter than either (.5 or
2 seconds,

The indlcations of these studles provoked Champianlz
to investigate the latenoy of the conditioned fesr response as
the major variable, Instead of the eyelid reflex hLe used as
his probe stimulus response key pressing in response to a
iight flash, In his study, forty-four subjects wers subjected
to fear conditioning by means of & tone as the CH and shock
a8 the UCG. As has baen reported sbove he obtained s dichotomy
of probe stimulus response lstencles among his subjects, vwhich
he suggested was the result of anxiety. TDue to past mis-
understanding concerning anxziety as 4t is used in learning
theory the concept ¢f anxlety will be expanded more fully in

the next section.

11 Leonard E., Rosgz, "Conditioned Famr 58 a Functimn of
C3-UCB and Probe Stimulus zntwrvalm" QUL ¢ et ]
Pgycholegy, Vol. 61, Ho. 4, issue of Ko

12 Champion, "The Lalency of the Conditioned Fesr
Response”, 0D, Cite.; p. 75-83.
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3. Anxiety.

The other varlable to be manipulated ln this study
will be level of anmxiety. In cumparlson to fear, 8 responsge,
anxiety is usually viewed aes & persisting stete of the organ-
ism. Cheampion 13 mekes this distinction and suggests that while
the conditioning of fear is depsndent on envirommental cues,
anxiety is the result of successive noxious stimulation over a
brief or an extended pericd of time. In agreement with this
view, Sarnoff and Zimbardelh state that fear is aroused vhen~
ever the organism iz confronted with & dangerous or potentlally
dangerous stimulus, while anxiety msy be arcused by inuccuous
stimulli. In his article Cnampianlg defines anxlely as emotion-
ality, = state variable, which suggests he considers anxiety
in the same terms a3 the lovwa group. Taylarlﬁ developad the

s (A8) a3 a selsction tool to obtain

extreme groups exbiblting this varisble. Although Champion

does not suggest this 23 a messure of anilety in his paper, 1t

13 Ipid., P. 7i.

1k Irving sarnoff end Philli, G. ﬂimbardn, ”Anmimny
Fear and Boclal Affiliation” Y Abnormal a pela

W’ Yol. 63’ Ho, 2’

1% Champion, "The Latency of the Conditioned Fear
Response”, Op, Lit., p. 75,

16 Janet A. Teyler, “The Halatianship of &mxiﬁty to the
Conditioned Eyelid Baapanxw‘ jeucnal o pariment A\
Yol, 41, Ho, 2, izsue of February o) TP
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is evident that this is the messure he 1s discussing. In
order to clarify this point this author wrote to Champion snd
he replied that the A% could be used s & measure to select
high and low snxiety groups for the proposed &tudy.17

The original MAE conslsted of sixty~five items assumed
to measure drive level &3 1t is reflected by sympioms of mani-
fest anxiety and 150 buffer ftems, which diéd not reflect snxiety.,
This form has been revised seversl times, mich that the present
test consists of fifty items and forty bulfer ltems. Extensive
noprative data is avallable for this scale, yiz., ?aylﬁr.lﬁ
In this report she states that the test-retest ccefficlent with
& semple of 113 subjecta for a five month peried was .82, Over
a nine tc seventeen month period with & sasmple of £ifiy 1t was
o&ls

Prior to discussing the validity of the (IAS, the purposs
for which this test ves designed should be recalled, It was
not designed to messure unkiely but rather to select zubjecis
of wvarying drive level. Because of the confusion that has

arigen, ?aylor19 feels it mlght bave been given another title

17 H.A. Champion, Prni@&aor of Faymhaloay, University
of 8Sydney, Perscnal Corresponoen ¥ith wihor, letter dated

December ”%*~§.

19 ~wewcmum, ”Driv& Theory and Manifest inxie

"
jetin, Yol. ,}33 Ro. %’g issue of Myt{‘}%é, Pe 303~
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such &8 & gcale of emotionality. Any studies attempting to
test its validity against elther clinical or physiologloal
measures of anxiety do not test its validity as a geasure of
general drive level (D), which 1s s hypothetical construct.
Twe other methods of testing its validity are possible, these
are construct validity, or its validity in raeletion to other
measures of Do Construct validity is demonstrated whenever &
hypotheslis, in wvhich the HAS is used as g measure of D, is
accepted, One attempt hes been made to assess the validity or
the AL in relation tu ancther wessure of D. Kemin and
Fedsrchakgc compared the eifects of D as measured by the 4y
and food deprivation. Their hypothesis could not be acecepted,
put it 1s felt this was due to their fallure to obtaln normative
data concerning feod deprivation in humans,

As way stated in the previous paragraph, the ususl
method of valideting the AL has been construct validity. In
thie methed as hypothesges are accepted or rejected the deflini-
tion of anxietly ms meassured by the (A3 is modified in relation

to the findings. In recent llterature, Tayler,al ﬂmmck,22

20 Leon J. RKamin, and DlgadFad@rchak, "The laylar aeala,

Hunger, and Vurbnl Laarming“ Canadl
vel, li Ho. %, issue of wa««»ar 19

21 Tay:;ﬂr, M&ng Pa 3{;‘31

22 Charles . Smock, “Perceptusl densitization to
Threat Objects as & Function of Manitest Anxiety', Child
lopment, Vel. 34, Ho. 1, issue of March 1963, p. 161-167,
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Farber and Spenne,zs MAQ scores are consldered to mcasure a
state of emotiomality, emotional responsiveness, or resotivity
and execitability respectively, which in turn reflects level of
D. PFurther Mnlmoak considers that there is nc distinection be-
twaen emotlonality as measured by the MA8, and activation.
Conclusions drawn from this discussion lesve little doudbt that
the HAS meesures the variable, whioh chnmpian25 suggests should
be manipulated., For the purpose of this study anxiety will be
operationally defined as that which is measured by the MAS.

¥, The iffect of Anxiety.

Although, the motivation for using a simple resction
time task as the probe atimulus technique wes based on
Chﬁﬂﬁiﬂn'SZﬁ use of such a task, further support for its use
hes emerged from the literature. 7o date most studles on
anxiety and simple reaction time have shewn that this phencusncn
is not affected by level of anxiety, yiz., Farber and Spence,<’

23 1.E, Farber and Kenneth W. Spence, "Campl&x Learning
and COnﬂitioning as & Punction of Anxiety", J nal of Exbs
71 SGLORY Vol. ,4'5, ﬂﬂo 2, issue Qf &bﬂl&l‘}' 3y

‘20~1

{ed.), Experimental) Foundation
York, Baslec Books, ,#ﬂ,, ; p,

2% Champion, "The Lanmnny of the Conditicned Fear
Response”, 0P, Cit., p. 75-83.
26 1bid.

27 1.E. Parber and Kenneth W. Spence, 'Effaets of Amxi%ty,
stress snd Task Varisbles on Resction ?ﬁmaﬂj Tournal of ‘
ality, Vel. 2§, Ne, 1, issue of September 19 '
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Deaiderat@,aﬁ and Castanaﬁa.ag It 48 expected then that the
high and lov anxiety groups would not differ in their rescticn
times at the various C3-PS intervals,

However, it is expected on the basis of earlier werk
that level of anxlety will affect the acquisition of the fesr
response, ¥Yis., Tnylar,BQ 3 These studles
suggest that the high anxiety group will attain a higher level
of fear gomditioning than the low anxiety group. The effect

Bpence and Spence,

of fear on the probe stimulus task is, therefore, expscted tc
produce a decrease in reaction time following fesr conditioning.

Ihereofore, in this study the expectation is that the
high anxiety group will show & greater decrease in reactica
time to the probe stimulus than the low anxiety group st the
C3~P38 interval, at which fear ig strongest. On the basis of
Champion's study the C8-PS intervsl at which the fesr response
is expected to be maximum is 3.5 seconds,

26 Otello Desiderato, “"Effect of Anxiety and @treaa
on Reaction Time and Tamparai Generalization®, PFs aicnionl
Reports, Vel, 14, No. 1, issue of February 19&%

29 Alfred Castenads, "Resction Time and Response Ampli-~
tuda as a Function of Anximty and stimulus Intensity®, X
A SARL) A SEN. vait b e 283 4.5 = 3 [ ] V01. 53’ Noo 2, iasue Gf

30 Taylor, "The Relationship of Anxlety to the Conditioned
Eyelid Response”, 0Op, Cit., p. 31-92,

31 Kenneth W, Spence and Janet Taylor spence, "Relation
ol Byelid CQBAieioning to Mnnifsst Anxiaty Extraversion, and
Rigidityv, Jourps Aboorm nd Social éz,ﬁwﬂma@ y Vol. 6§,
Bo. 2, 1&5&9 f“" P A ¥ e




REVIEW OF THE LITERATURK 12

This study will examine two hypotheses, a) that anxiety
will affeet the latency of the probe stimulus response, and
b) that s difference in difference scores in response latency
following conditioning will occur at the C5«PS interval of
3.5 secends for the two groups.

Te summarize, the review of an article by 3hampian32
suggested that a dichotomy, among his subjects, in latency of
their response to conditioned fesr may be the result of differ-
ences in level of anxlety. Fear is defined as a conditioned
response, which results from the presentation of g neutral and
& noxious stimulus in close contigulty for several triaels. The
probe stimulus tschnique was considered as & means of mesguring
the latency of the conditioned fear response, and the jmnlfest
Anxlety fSeslg was chogen to distinguish high and low amxlety
groups. Studies concerning the effect of snxlety on the probe
stimulue response and conditioned femr were examined, and from
these studies it was hypothesized that a) snxlety would affect
the latency of the probe stimulus response, and b) that & group
of high anxiety and low anxiety subjects would change most in
their probe stimulus response latencies at the 3.5 second
C8-P3 interval, In the following chapter ihe methed uzed to
test these hypotheses will be dlscussed,

32 Champion, "The Latency of the Conditioned Fear
Response", Op, Git., p. 75-83.
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CHAPTER 11
ELAPERIMENTAL DESIGH

The following design was developed to test the hypothe-
sis that level of saxlety would affect nessurement of the
latency of the conditioned fear response. On the basls of
their scores on the A8, two groups of subjects were selected
to participate in the experiment. The fear response was
conditioned by presenting a tone and shock 1a ¢lose contlguity.
Before fear conditioning sach subjeot was presented with the
probe stimulus pre-test. During the last nine trials of fear
eonditioning the probse stimulus post-test was sdministeved,
More extsnsive details of the method are ocutlined in the
following secticns.

1, Bubjects,

Sixty-~four subjects were selected to participate in the
experiment. The JAS was administered to 204 students from
Lakeshore Teaschers College on two ce¢casions separated by seven
weaks. The JAS conalsted of the fifty revised items of the
scale and forty buffer items. The test-retest relladbility for

the scores of the 208 subjects over the seven week period was
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«86, The distributions on the two occasions wers similar to
those reported by Taylor.l

Thirty-two of the students who scorsd at or below the
twventieth percentile on both occasions were sssigued to the
low anxiety group, while the thirty-two subjecte who scored at
ar above the eightieth percentile on boih occasions were assizned
to the high anxiety group. These criterias were selected on the
baslis of their extensive use in other studies, ylz., Wanar,z
Desiderato.3 As sge and sex distrlbutions were the same for
both groups, these variables were not controlled for further.
The medlan age for each group was found to be nineteen years.
Thers were ten males and twenty-two femeles in eaeh group, In
the low anxiety group anxiety scores ranged between 3 and 10,
and in the high anxiety group scorss ranged between 25 and Mk,
These ranges are consistent with those found in other studies,

1 Janat A. Taylar, 7\ Paraonnlity cala of (anifeat
) b 3"_ by 4,05 P 53 2 d [ y@l ™ th )

Ho, 2, issue of

2 Charles Wenar, “Reaction Timw a8 & Funxtimn of danifeat
Anxiat: and Stimuius Intcnxity" Jourpsl of Abnormpl epd & ‘
el ogky, Vol, W; No. 3, hmm 0

3 Qtello mauideratoaﬁﬂaffwat of Anxiaty anﬁ_&trass on

Reaction Time and Temporsl Generelization", Paychalg
Reports, Vol. 14, No. 1, issue of Pebruary 14.‘
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Xig., Eindrn‘g;_gg,,h Bnmk,5 Of the slxty-four subjects
selected, five of the high anxfety group and two of the low
anxiety group failed to keep their appointment. As a result
the final high anxiety group consisted of twenty-seven subjects
and the low anxiety group consisted of thirty subjects. These
subjects appeared ror the experiment in a prearrvanged random

ordsr,
2. Apparatus,

A tone was used as the C5 and electric shock acied as
the UCS in fear conditioning. The 2,00C eycle per second tone
was produced by a standard tone generator and amplified by the
amplifier of an Ampex tape recorder., f%he tone was presented
through esrphones at a level of 60 decibels. The shock wasg at
2 current of 0.5 milliampe, and was at the voltege level which
the subject reported to be painful, The shock wes produced by
a standard Hunter shock stimulator, ang was presented to the
subject through finger electrodes attached to the ring and
index fingers of the subject's right hand,

4 Dalbir Bindra, Alsn 1. Paterson, ané Joanna wﬁ?ﬁﬁlﬁmﬁi
"0n the Relation between Anxiety and Condl tioning" . Ca
el o Qo lorEy ., Vol. 9, Ho. 3-, issue of mrﬁh N pn 1=,

§ tally Bell Beck, "Eyelid Conditiening as & Punction
of (8 Intanzity, Uﬂﬁ Imtmmnity, amd %mnifast Anxlety m&ai&
ﬁcﬁx‘@" S AAl s, : Sl Shl kb L . Vﬁln &6 ﬂﬂq Jv imﬁﬂ@
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The Probe Ltimulus (P5) wes a C.95 second flash of a
six volt D,C, lamp, placed near the subject's right hand, A
telegraph key was provided for the subjlect to respond to the
PS. Above the key was a 2" by 4" platferm, which acted as =
handrest for the subject's right hand. The interval between
the P5 and its response was measured by msans of an electric
clock, accurate te the nearest one onehundredth of a second.

A three-charnel, 3% mm, film programmer was used to
control the sequance sand duration of the stimuli, The one
channel initiated the C5 and terminated 1t after § seconds,
Another initlated the UCS 0.5 seconds following the teraination
of the C3, and terminated it slter 0.5 seconds. The thirad
coannel was used to trigger a Hanter timer, which initiated
the PS at the deslired interval following the onset of the C5 on
the CS-P5 trials,

3, Procedure,

The experiment was carried ocut in a two-room laberatory
eonsisting of a subject room, and an apparatus room, between
which was a one-way mirror and an intercom. In thes subject
room wis & table and a chair, and the epparatus which the
aubject would usze, The lamp and the telegraph key were on the
table close to the subject's right hand. In the apparatus room
was the remeinder of the appsratuz outlinsd above.
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Before volunteering for the experiment subjoects vere
informed that they would receive shock, and they were asked to
slgn & consent {orm. Iach subject was placed in the subject
room, the shock electrodes were attached (o his right hand, and
tlhie earphones vere sdjusted over his head., He was instructed
te place his right hand on the pletform over the telsgraph key.
The experimenter then retired to the apparatus room and ecmmini-~
cation was turough the intercom from then on.

The subject was teld thaet 1t was necessary to obtain
the highest level of shock that he could stand, 3Shock was
then gradually introduced until the subject asked that 1t be
terminated, Thia level was used during the fear conditioning
trisls. To acquaint the subjeel with the PJ and its response,
the P5 was presented slone for five trials and the subjlect was
gsked to respond to it by depressing the key as quickly as
possible following the onset of the light,

The P38 pre-iest was then sdministered to the subject.
This consisted of six triels in which the PS8 followed the onset
of the C8 by each of the following intervalss 0,5, 1.5, 2.5,
3.5, %,5, or Y.5., The sequence of these intervals was at random
for sach subject, The reaction time to each of the P8 intervsls
was recorded,

Each subject was then presented nine conditioning trials,
The eight eecond C3 was followed after C.Y seconds by the UCH
for 0.5 seconds. In order that the subject was not startled hy
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by later C3-P5 trials, two such trials were introduced after
the second and {ifth conditioning trials. The C8~PS intervals
in these triais were chosen at random fnr esch subjiect, and
the reaction times were not racordcd,

The final stage of the experiment involved the P23 poat-
tast, Ten further CH-PE trisls were pregsented, and a C8-P3
trisl was inserted after the ninth conditioning trial snd after
conditioning trials 1C or 11, 12 or 13, 14 or 15, 16 or 17.

The order of the Ci-FP:Z intervals was sgain varied rendomly for
each subjact, with the provizsien that no subject had the ssme
oréer as in the pre-test. The position of each CS~PS trial was
also varied randomly f{or each subject smong the final ten con-
ditioning trisls.

In summary then, each subject received thirty-nine
trials in all, UCC elone, five trisls of the P8 alone, six PS
pre-iest irials, ninsteen conditioning trisls, two C5-PS trials
not scorec, and the aix PS post-test trials. FEach of these
trisls was separated by 4%, %0, or 5% seconds according to a
prearranged random order, No reamdy signal was given on con-
Gltioning trimls, but on the C3~PS trials the subject was given
& verbal ready signal four seconds before the onset of the C3.
The null hypotheses and the results wlll be presented in the

following chapter,



CHAPTER I1I
PRESENTATICON OF RSULTG

As was stated in Chapter 1, two resesrch hypotheses will
be examined., The first is that there is s difference in reac~
tien time for the two groups at each of the six CS~PS intervals.
Thiz will necessitate testing the following six null hypotheses:

i, There is no difference betvween reaction times to the
probe stimulus at the ¢.% second C3-P3 interval for the high
anxiety and the low anxiety groups.

2. There is no difference betwesn reaction times to the
probe stimuius at the 1.5 second C8~PS interval for the high
anxiety and low anxiety groups.

3. There is no difference bhetween reaction times to the
probe stimulus at the 2.% second C3~PS interval for the high
anxiety and lew snxiety groups.

k., There is no difference between resction times to the
probe stimulus at the 3.9 second CS-~PB interval for the high
anxiety and low anxiety groups.

5. There is no dlfference between reacticn times to the
probe stimulus at the 4.5 second CS-PS intervel for the high
anxiety and low anxiety groups.

6. There is no difference between reaction times to
the prebe stimmius at the 5.5 second Ci~PS interval for the
high anxiety and low anxiety groups.
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It is not expected that these null hypotheses will be
rejected, in which case it must be assumed that anxlety does
not affect reaction time to the probe stimulus at any of the
C8~P3 intervals.

The second hypothesis is that there is a meximum dilffer-
gnce in difference scores of resction times to the Ps of the
high and low anxiety groups at the 3.% second C3-PS interval.
The following null bypotheses conceraing the six C5~P3 intervals
must be exmmined in conjunction with this hypothesiss

1. There is no difference in differences between pre
and post conditioning reacticn times to the P§ at tha 0.5
second CS~P5 interval for the high and low anxiety groups.

2, There is no difference in differences between pre
and post conditioning rescticn times to the P2 8t the 1.5
second C5-PS interval for the high and low anxiety groups.

3. There is no difference in differences between pre
and post conditioning reaction times %o the P3 at the 2.5
second C8-P8 interval for the high and low anxiety groups,

%, There ig no difference in differences between pre
and post conditioning reaction times to the PE al the 3.5
second ({5-P8 intervel for the high end low anxiety groups,

%, There is no difference in differences between pre
and post conditioning rescticn times to the PG at the W.5

sveond CS~PS interval for the high and low anxiety groups.
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6. There is no difference in differences between pre
arnd post conditioning reaction times to the P3 at the 5.%
second CS3-P3 interval for the high and low anxlety groups.

The expectancy is that the null hypothesis concerning
the 3.5 second CB~PS interval will be rejected, while those
concerning the five other (5-PS intervels will not be,

The desizn of this experiment is such that sach aub-
Ject has a pre snd post measure at each of the six Cu~Ps
intervals, In testing the first set of mull hypotheses the
pre measures for each group at emch of the six C8~-P8 intervals
will be compared., To test the second set of mull hypotheses
the differences for each group at esch of the intervals will
be ¢ompared. 7The difference svore is the pre-test resction time
subtracted from the post-test resction time to the PS. Pollowe
ing these comparisons the mill hypotheses will be tested,

In & reaction time study & normel freguency distributien
is not obtained because it is easlier to obtain & long resction
time than it 1s to obtain a short reactlon time. This observa~
tion applies esqually well to change in reaction time, in which
case it is more dirficult to reduce a snort time than a long
time. Iue to these floor effects a skewed dlatribution results,
and comperison of such distributions cannot be achieved by
perametric stutisties. For this resson the Mann-Whitney U test,
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as deseribed by ﬁiegal,l

was used to analyze tue results of
this experiment,

The results of this experiment will be discussed under
the following headings:

1., Analysis of the pre~test distributions.

2, Analysisg of pre-post test difference distributions.

3. Tosting the null hypothases,
1. Anmlysis of the Pre-Test Distributions,

The probe stimulus pre-~test reaction times for the kigh
and low anxiety groups were compared by meens of the Hann~
Whitney U test. The results of these anaslyses sre shown in
Teble I.

2. Analysis of Pre-Post Test Difference
Pistributions.

In order to snow the change in reactlion time to the
probe stimulus between the P3 pre-tesi and the PS5 post-test, the
pre-test reaction time for each subject at each Interval was
subtracted {rom the equivalent post-test reaction time., 7This
procedure yielded a diflerence score for each subject at each
Ci-P8 intervel., The distributiens of difference scores for

a@sch of the two groups were compared at esch of the six CS~PY
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Table 1.~

Results of Statistical Analyses between Distributions ¢f Pre
Conditioning Probe Stimulus Response Latencles for the
High and Lovw Anxiety Groups at each of the CS«-PS

Intervals.

C8~P8

Interval U z Probability® 54gnificance?
0.5 432 o3 pe.6672 Not slgnificant
1.5 369.5 57 p. 5606 ¥ot significant
2.5 370.5 +55  pT.582h Not significant
3.5 334.5 1.13 p=. 2564 Not significant
b5 LET 66 PR 5092 Not significant
5.5 365,95 83 P~ 52066 Kot significent

a Two~tailed probability under Ho of sz,
b The 5% level or better is considered significant,
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intervals by application of the Hamn~Whitney U test. 7The

results of tiease anslyses are given in 1able TI.
3. Testing the Null Hypotheses.

The [ive per cent level of signiflcance ls taken as the
rejecticn level at whieh & null hypothesls will be rejected,
Hone of the six null hypotheses concerning the compariscn of
high and low anxiety groups on reection time fo the probe
stimaius prior to fear conditioning at esch of the C3~P5 inter-
vals could be refected, Thersfore it 1s assumed that level of
anxiety does not affect reaction time to the probe stimilus
at any of the six C8-P. intervels.

Of the second group of null hypotheses tested concerning
the comparisuvn of difference scorss between the two groups at
ssch of the six intervals, only those concerning the .9 and
3.5 C5~PS intervals could be rejected., The direction of both
distributions suggests that the high anxiety group achleved &
greater decresse in reaction tiwes Iollowing {fear conditioning
than 4id the low anxiety group. At the 1.%, 2.9, 4.5 and §.9
second C3~P5 intervels 1t must bo assumed that there were no
differences between the two groups.

The interpretation and lmplications of these resulits will
e discussed in teras of the theory outlined in Chapter I in

the following chapter.
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Table Il.~

Results of Statistical Ansiyses of the Differences between
Distributicns of Dilference Scores for the High and Low
Anxiety Groups st esch ¢f the 8ix CE2-PE Intervals.

C3-P5

Interval U z Prmbabilitya 3ignifieﬁnceb
Ce5 557 2.43 R e S31gnilicant
1.0 37¢ ) Pad7 ok Hot Gignificant
2.% 360.5 o713 p=. 774 Not Bignilicant
3.5 539 2.1% 0324 significant
L,5 394 «9C P=.3662 Hot significant
565 487 1.31 PEL1902 Not significant

a Two-talled probability under Ho of z.
b The $¢ level or better is considsred significant.



CHAPTER 1V
BISCUSSION QF RESULTS

The discussion of the results will be mede under the
following headings:

1. Anxiety ané the probe stimulus response,

2. Anxiety and fear conditioning.

3. Implications ol the results.
At the end of this chapter & susmary of the research and the

conclusions will be given.
1. Anxiety and the Probe Stimulus Response,

It was found that anxiety did not affect the latency
of the probe stimulus response, aince none of the null hypothe~
ses concerning tuis relationship could be rejected, This
assumption is in accord with the findings of Parber and ayaues,l
Desiderato,? and Castenda.d Therefore, any changes between

1 I,E, Paerber and Kenneth W. dpsnce, "Effects of
Anxiety, Stress and Task Variables on Reaction Time", ggggxga;

ggigggiggg;;;g, Vol. 25, No. 1, 1asue of 3eptember 1%
1" -

2 Otello Desiderato, Viffect of Anxlaty and ﬁtrss& on
Reaction Time and Temporal Ganmrmliaatian" P8y choloxd

3 Alfred Castenads, "Reaction Time and Response Ampli-
tuds a8 & Fungﬁion af Anmintyvand Stimulug Xntansity" J
ANl : LAl Fayehology, Vel, 53, No. 2y iﬂmaﬁe ofr
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the latency of the probe stimulus pre-test and the probe
stimulus post-test must be atiributed to the effects of
anxiety upon fear condltioning in each group.

2. Anxiety and Fear Conditioning.

The hypotheses that the high eanxiety group show greater
decrenent of latency to the probe stimulus after conditioning
at the G.5 and 3.5 second CG~F3 intervals is in sgreesent with
Chanyicn‘ak findings., He comsidered the difference at the .5
second interval an artifact, which was the resuli of testing
esch subject st each interval, rather than the result of con-
éitioned fear. In this and Champlon's study it Is felt that
the difference st the (.5 second interval may be due to the
close temporsl proximity of the onset of the tone and the onset
of the probe stimulus. Perhaps the onsat of the tone 0,%
seconds defore the onset of the light may have produced &
differential level of diatraction smong sublects, which may
have produced the difference between groups. It 1s not likely

that this is the result of condltioned fear, om the basis of

b R.A, Champiaﬂg w%hu Latwnﬂy of the Conditiconed Fear
Response”, ANSL.Cf. IRipRs. D olegy, Vel. 77, ¥o. 1,
{ssue of March 19 m, Pe TBul]
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the findings of Ross,s and Spence and Runquistﬂ that the

latency of the conditioned fear response is greater then C.5
seconds,

The difference at the 3.5 second CS-PS interval must
be atiributed to the dirferential strength of the conditioned
fear response between zroups. The fact that this difference
ccourred at 3.5 seconds following the onset of the €8 is in
support of Champion's {inding that the latency of the condi-

tioned fear response is of the order of 31.% seconds,
3. Impliceticns of ths Resultis,

In sgreement with several previous authers, viz.,
Castenaéa,7 Eeaidarat&,& and Farber and &p&new,? the results of
of this experiment suggest that i1 should be assumed that
anxiety deces not afiect simple remction time, This finding can

be considered support for one of the twoe current hypothesses

% Leonsard E., Ross, "Conditioned Fear as & Functian or
C8-~0CS and Probe Stimulus Intervale®, af Exneriments

Pgygholozy, Vol. 61, No. 4, issue of apr;"wﬂ

6 K.M. Bpence and W, N. Runguist, nT&mgmral kifects or
Canditionad Fear opn the Eyelid Reflex", Journal of Experimentsl
Pagyehology, Vol. 55, No., 6, 1ssue of June w", P. GL3-

7 Castensds, 0p, Clt., p. 225-220,
8 Desiderato, Op, Cit., p. 51~58,
% Farber and Bpence, Op, £ift., p. 1-14.
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proposed by ﬁpenae,lQ and others councerning the relaticnshlp
of level of sanxisty to performance, The hypothieses are
a) the ‘chronic hypothesis', that high anxiety subjects react
emetionally in a chronic menner to all situstions, whether
stressful or net, and b) the ‘remctive hypothesis' thst high
anxietly subjecis bave & lower threshold of emotional respon-
siveness end react with a stronger emotionsl response than
low anxiety sublects to sltuations involving some degree of
strass. Hince the two groups of subjects conditioned differ-
entially to fear and yet did not vary in initial resciion times
it i3 considered support is gziven to the resctive hypothesis.
Champina’nll bypothesis that lovel of anxiety or
arcusal were respensible for the irregulerity found in his
results, which made it impossible for him to sccept his main
hypothesls that the latency of the .onditioned lear response
is 3.5 seconds, wes also supported by the results of tnls
ezperiment, &8 15 his main hypoihesls, Thig supportis ths

12

contention of Champion™™ that the latency of the condlitioned

rear response is longer than had been assumed, Thls suggests

1C Kenneth W. dpence, "4 Theory of Fmotionally Rased
Drive (D) and its Helation,tc Performance in Simple Learning
ﬁztﬁatiaﬂa" Amerlcan Psycholeogist, Vol. 13, ilssue of 1958,
P ml"'l »

1) wewwss-e, ¥The Latency of the Conditioned Fear
Reaponse”, Up. Cits., p. 75-83.

12 ewmomwme, Uihe ﬁcquisiﬁian mﬂd Extinrﬁimn.af the
Yenyr Response™ é AL ';;% Y 75 gicholoxy. Vol. 13, No.
i, issue of 1941, p.
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that responses considered ths result of conditioncd fear be
reexanined in the light of these results slong the lines
guggested by Chmmpion.13

As predlcted by ﬁp@ncelh

and hig colleagues level of
anxiety acted to produce different levels of fear conditioning
among the two groups. “his result may be taken as further

support for the comstruct validity of the
Scale.

In suamary then, support wes found for the reactive

hypothesis relating anifest

2 scores Lo perform-
ance, and for the construct validity of the Ya3. Finelly,
the hypotiesis that conditioned fear has a latency of 3.%

seconds wes supported,

13 Ibig., p. 23-38.
lh' gpence, WAH; Pe 131"1%10



SUMMARY AND CONCLUSBIONS

In order to examine two research hypotheses, a) that
there is a difference in response latency to a probe stimulus
at each of six C3~P3 intervals for s high and low enxiety
group, and b) that the high anxiety group would show & signi-
ficant decrease in response latency to the probe stimulus
over the low anxlety group at the C3-P5 interval of 3.5
seconds, two groups totalling fifty-seven subjectz were
selected on the basis of the Manifes

seven high anxiety and thirty low anxiety subjlects wvere given
a probe stimulus pre~test consisting ef six C8-PS intervals.
All subjects were then conditioned to give a fesr response tc
a tone for nineteen triamls; during the final ten conditioning
trials the six trials of the probe stimulus post~test were
inserted st random.

The measures resulting from this procedure were
analyzed, 7The first hypothesis could not be accepted and it
must be assumed that level of anxlety does not aiffect simple
reaction time. This {inding ls in zgreement with several
earlier studies.

Two hypotheses concerning decrease in latency of the
probe stimulus response following conditioning were accepted,
those being the 0.5 and the 3.% second C8-PS intervals., The
nypotheses concerning the 0.5 second intervel was discussed
in the light of esrlier lindings to this effect and in terms
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of the present experiment. It wes concluded that level of
anxiety did affect the level of fear conditioning, which in
turn produced differences in response latency at the 3.5
sscond interval indicates three conclusions.

It can be concluded tiat level of anxiety does affect
level of fear conditioning. Becondly, bectuse a significant
difference between this effect occurred at the 3.5 second
C3~P3 interval the latency of the conditioned fear response is
3.5 seconds. Thirdly, the construct validity of the HAS is
further expanded in thet the predicted result was obtained,
and support for the “reactive hypothesis" was Tound.
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BAW DATA FOR THE L.OW ANXIETY GROUP
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Table III,-

Raw Data for the Low Anxiety Group on the Probe Stimulus
Pre-Test,

Subject .5 1.5

a All measures sre in 1/1C0ths of a second.
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Table IV.-

Raw Data for the Low Anxlety (Group on the Probe Stimulus
Post-Test,

Subject C.5 1.% . 5 .6 G.5 .5
1l 368 39 L1 39 Lo W3
2 Ly L 46 Lk 5l 5¢
3 & I 3 35 31 ag
i 3 1 & 37 34
S 33 6 e 26 g& 36
6 5 3 33 39 3¢
g Lo 4C 3 ] Lly &g

LWg 42 38 Ly 43 :
9 31 38 32 Lo 3 3k
1¢ 3 52 36 b 3 o
11 1 0 28 3 32 30
i 203 % 3 33
P& 0§ o8 B o o
16 39 2 Eﬁ L Lé 35
1 56 5 30 i3 Y 36 n
1 34 0 5 1 30 31
19 E§ 1 * 7 3] A
20 1 31 16 39 43 39
21 Wl 3 3G 3 32 36
2 ¥ % B ¥ %o
%ﬁ B iu 3 EZ 46 ag
25 7 53 a 3 Iy
26 N 29 a& o 2 2
2g 61 3 9 L% %
: ¥ ¥ 4 3 i ¥
3C 51 35 3% 30 36 30
oo et et ettt e RS e it -

8 A1l measures are in 1/100Gths of a second.
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RAW DATA FOR THE HIGH ANXIETY GROUP
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?able ’V -«

Rew Data for the High Anxiatyfcroup on the Probe Stimulus Pre-

est.

Bubject .5 1.5 R r’ LT 5.5
i 8 3¢ 3¢ 30 L& 33
2 38 C L2 52 %1 &g
a 5C 7 Lo 3 Lo o2
; S A I B
¢ & 3 & 3 : b
é 003 W % % 0x
i¢ aé 5l 39 53 27 7
il 33 gg 37 33 2{ 29

12 Zg 2 3¢ 27 a. 29
1 6 5l 50 63 & 76
1 27 I¢) as g2 31 sl
1 Z% 52 63 i 5C J
17 § 3 ¥ ¥ 3k &
o 2 5 L X % %
20 36 25 33 35 32 3
21 72 9 Z% 56 59
22 51 g 33 39 ¢
gé 5 5 38 33 36 &
25 21 25 25 0 31
2 7 03 B % ¥ 2
27 L5 éz 3¢ 3 ae %9

2 All measures are in 1/100ths of s second,
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Table VI.~

Raw Data for the High Anziety Group on the Probe Stimulus Post-
Teal.

I}mﬂ& A 1
Subject Ce5 1.5 2.5 3.5 ho b 25

1 388 37 32 36 b1 36

2 41 1 &9 32 34 35

g L2 5 6 39 39 34

: A T A B

{: 9 4 %

6 Ly %Z 36 33 Lo 1

7 35 3 36 31 51 55

) 55 L2 6 7 55 7

9 62 66 1 2 38 g

10 3 51 bg 4o 26 30
11 28 36 28 29 L2 ki
12 3d 26 36 23 37 32
1 151 58 o2 52 %3 60
1 50 3k 61 a? 22 Yy
15 G IR 33 Gl
16 by 38 34 29 3¢ 31
17 3 39 32 35 36 29
18 39 35 3 35 32 3i
19 { 33 9 3z 33 35
20 27 O 36 34 30 36
21 63 L6 53 62 Sl 59
22 L3 b5 "G L3 82 hQ
g& %2 39 2% “¢ a 5
28 2G 2k 244 21 25

25 61 56 Ly W 39 64
26 30 43 35 36 Lo 2

n
o
=
A
d
1 B
W
oo
g

-
=

—— — arnoes

z All measures are in 1/1ui.ths oi & second,
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ABSTRACT OF
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ABSTRACT OF

The effect of snxiety on the ccnditioned fear response
was investigated in terms of the latency of the conditioned
fear response., High and low anxiety groups wers sgelected on

the basgls of _.4n: ale scores, The conditicned

fear response was produced by exposing the subjectg to a tone
and electric shock in close contiguity for nineteen trials.
The probe stimulus technique was used Lo measure the latency
of the conmditicned ijear response.

The assumption that anxliety does not alfect zimple
reaction time had to be made on (he besis of the results., The
effect of anxiety on tear conditioning at tne L.% seoond (L-PB
interval w&s srgued against on the basisz of eerlier findings.
It was found that anulety alfecied tuoe degree of ferr conditione
ing, which in turn produced & differential regponse {cr the two
groups at the 3.5 second Ci~PL interval. On the basls ol this
finding it was concluded that the latoney of the conditioned
fear response is of the order of 3.% secondsa. .upport for the

‘reactive hypothesis® relating level of anxiety to performance

1 Devid R, Lvens, “Ymster's thesis presented to the
Faculty of Psychology and mducstion of the University of Ottawa,
Ontario, March 1966, vii-ko p.
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was found, Further supporting lie construct validity of the




