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CHAFPTER I
INTRODUCTION AND SURVEY OF THE LITERATURE

The Hullian intervening variables, reasctive inhibi-
tion (IR) and conditioned inhibition (SIR) have, like many
other Hullian intervening wvariables, generated large mmounts
of research as rayartad in the psychologisal literature,
These views of Hull are presented systematically in two of
& proposed three-book system. Hull's original furmulation
of hls behavior theory wes praeonzed in the Principles of
Behavior. This book attempted to state the primary bebavior
principles deemed necessary for the deductions needed by a
matural-gecience theory of behavior., In 1951 & supplementary
volume, Egsentials of Behavior, presented these principles
in revised form. The book A Behavior System was intended
to show the application of the prineciples to the deduction

of the simpler phenomens characterizing the behavior of sim-
ple organisms, The third volume of Hull's proposed three-
book system, which was never written due to Hull's death,
was to apply the same principles to the deduction of the
elementary phenomena of social behavior. In the volumes
mentioned above Hull presented a complex theory of behavior
utiliging numerous intervening variables two of which were
reagtive inhibition (IR) and econditioned inhibition (BIR),
The present study will be primarily concerned with the



discussion relevant to Hull's conditioned inhibition. Neces-
sarily involved, however, will be considerations pertaining
to reactive ihhibition. This is because SIR, according to
the Hullian view point, is generated as & secondary effeot
from the accumulation of IR. The eighth and ninth postulates
of Bull deal direetly with these intervening wvariables. As

presented in the Pr g of Behavigr these postulates read

ag follows:
POSTULATE 8

Whenever a rezetion (R) is evoked in an organw
ism there is created as a result & primery negative
drive (D); (&) this has an innate capacity (IR) to
inhibit the reaction potentiality (SER) to that re-
sponse; (b) the amount of net inhibition (IR} gener-
ated by & sequence of reaction evocations 1s a almple
linear incressing function of the number of evooations
(n); and (e¢) it 13 a positively accelerated increas-
ing function of the work (W) involved in the execu-
tion of the response; (d) reactive inhibition (IR)
spontaneously diaaigatea a8 & simple negative growth
function of time (t''').

POSTULATE 9

Stimull (8) closely assoclated with the cessga.
‘tion of a response (R) (a) become conditioned to
the inhibition (IR) asscclated with the evocation
of the response, theredby generating conditlioned in-
hibition; (k) conditioned inhibitions (SIR) summate
physiologically with reactive inhibition (IR) against
the reaction potentlality to & glven response agp
positive habit tendencies summate with each otharvl

According to Hull then, "the effective reaction poten-
tlal SER), 1.e., that reaction potential whioh is actuelly

available for the evocation of action (R), is the reaction

1clark L. Hull, Prineiples of Behavior (New York:
AppletonsCentury-Crofts, InG., 1943), p. 300
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potentisl (SER) less the total inhibitory potentlal (IR)."2
In equation form this would read:

sfR = SER - IR
where

ir » 1R { sIR.
These same equations were eslaborated upon and manipulated
differently in & later publlication to errive at the same cone
¢lusion, These equationa may be presented as follows:

ir & 1R i SR
Now by definition

sBR = ER - IR
Substituting for IR the corresponding value in the preceding
equation one has

SER = SER « (SIR & IR)
S8ince the IR spontaneously dissipates and SIR, being a habit
does not, the rest pericd permits 2 partial spont&neous dig-
sipation of iR. If the rest period were long enough to per-
mit all the IR to dissipate, the residue would be SER and
pure sta, leaving

gER = SER - SIR.D

The two postulates presented in the Princinles of
Behavior (postulates B and 9) have been rewritten and re-
vorded in Hull's latest book. They are presented as one

amg* » Do 184,

301ark L. Hull,

: ) vior (Méw Havent
Yrle University Press, of kehaylor _




postulate broken into several parts and three corollaries,
They are expressed by Hull in the following manner:
POSTULATE IX., INHIBITORY POTENTIAL

A, Vhenever a reaction (R) is evoked from an
organism there 1s left an increment of primary
negsative drive (IR) which inhibite to a degree
according to its magnitude the reactlion poten~
tisl (SER) to that response,

B. ¥With the passage of time since its forms
tion, IR spontanecusly dissipates approximetely
ag & simple decay function of the time (t)
¢lapsed,

C. 1If responses (R) occur in close succession
without further reinfercement, the successive
inerements of inhibition (AIR) to these re-
gponses summste 1o attain appreciable emounts

of IR. These also summate with SIR {o make up

an inhibitory mggregate (IR), i.e,, IR = IR & SIR,

D. Vhen experimental extinction ocours by massed
practice, the IR present at once after the suce
ecesslive reaction eveeations is & positive growth
function of the order of those responses (8).

E. For constant values of superthreshold reagw
tion potentiel (SER) set up by massed prectice,
the number of unreinforc¢ed responses (n) producw
ible by messed extinetion procedure is & linear
decoreasing function of the magnitude of the work
(W) involved in operating the menipulanda,

Corollary ix. OConditioned Inhibition

Stimull and stimlus traces closely assoclated
with the cesesatlion of a given activity, and in
the presence of appreclable IR from that re-
sponse, become conditioned to this particular
non-activity, ylelding oconditioned inhibition
(8IR) which will oppose SER's involving that
response, the amount of ASIR generated being
en inereasing funetion of the IR present.

Gorollary x. Inhibitory Potential (iR) es a
‘ Function of Work

For a constant value of n, the inhibltory
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potential (IR) genersted by the total massed
extinetion of reaption potential sedt up by
messed prectice beglinse as a positively aceel.
erated increasing funetion of the work (W)
involved in operating the manipulandum, which
gradually changes 0 & negative acseleration
at around 80 grams, finally becoming symptotie
&t around 110 grams.

Gorollary xi, Inbibitory Potential (IR) as &
Funetion of the Number of Responses

For a conatant value of work (W) involved in

operating the manlipulendum, the inhiblitory poten

$ial (:§§ generated by the total meased extine-

tion of resetion potential get up by massed prac-

tlce is & negatlvely accelerated increasing fune- ,

tion of the total number of reactions (n) required,

It should be noted that parts D and E of Postulate IX and
that gorollaries x and x1 have no particular significance

for the problem primarily involved in this study nor for the
umdera@anaing of this problsm, The asuthor hag presented them
merely for the sake of presenting in complete form the theow-
retical basis on which this thesis research was basged.

It is to be noted that Hull's discussion of the two
intervening varisble, IR and 8IR, in his first and later
volumes are essentlially the same. They are presented in
different form but the underlying meaninge ~nd explanations
remein the same, Recent investigators in the field have
mﬁniionsd this faect, They feel that even though Hull'e
systematie formulations have been reviged and elaborated
in Essentials of Bshavior end in 4 Behavior System, these
more recent publications have left the theory of extinction

4 B .
¢lark L. Hull, % Eagavé§§ System (New Haven: Yale
University Press, 19%2 ¢+ DDe 0. '
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esgentially unaltérad.s Consequently, since it 1s the the~
ory of extinctioﬁ that is relevant to IR and BIR and since
this theory 1s essentially umeltered from the first formila.
tion, all later disoussion of these intervening variables
shell be based upon the more familiar Princivies of Behavi
The preeceding discussion has presented the definition

oY «

of reactive inhibitlion and conditioned inhibltlon as wasg
ariginﬁlly concelved by the author and originator of these
intervening variables and in the theoretieal framework in
whiech they were expressed., As so frequently heppens in
psychological acience, however, it 1s not with the origina.
tor that most of the experimentel work has been undertaken
in the effort to confirm or disprove a concept or theory.
The present work 1s a cese in peoint, Though Hull formulated
his theory in such a manner that it is possible to ar:ive by
deduction at hypotheses oapable of being experim@ntaliy ine
vestigated, he aetually did little experimental work himself
pertaining to his inhibdbitory econstructs. Consequently, it
1s to his students and cther investigators that one must
turn in order to see how the Hullian concepts have withstood
the experimentsal onslaught, This is partieularly true with
IR and SIR. Hull gave the theoretical formulstion but it
was others vho tested and explored the ramifications involved

in these vzriables.

SHO Glietman, J, Raohmies, and U, Relsser, "The 8S-R
Reinforcement Theory of Extinetion,” Psychol. Rev. 61:24,
January, 1954,
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Although Hull has defined IR and SIR fully and clearw
1y, his discussion 1s not adequate enough to arrive at the
problem that this study has attempted to answer, It 18 nec¢-
essary to define and explaln more completely both IR and BIR
in order to develop the problems that are inherent in these .
concepts in their original formulation. OConsequently, one
has to delve intec the experimental and theoretical works of
other psychological investigators to obtain & balanced per-
spective of the experimental state of these intervening var.
1abias. Both IR and BIR then, will be dlscussed separately
and in detail, |

Of the two intervening variables belng considered in
this study, IR 18 the less troublesome and its functions are
mcée clearly defined and understood. Two experimentersg think
that IR can be likened to a negative drive state, It sceum-
ulates during work, depressges performance, and dissipates
spontanecusly during rest. Reaetive inhibition 1s thus re.
garded as a response-produced drive state for whieh the goal
response ls reating,é One cen say in general, furthermore,
that the more effortful the behavior in which an organiem
has been engaged, the greater will be the amount of IR pres-
ent, and consequently, the greater the need to cease activity,
This effortfulness ls dgpendanz upon the physlieal energy re-
quired to perform the task, and the length of time the organism

63; A, Starkweather, and ¢, P. Duncan, "A Test for
Gonditioned Inhibition in Motor Lsarning,” J. Exp. Psychol.

471351, My, 1954.
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hag been foreced to work without rest. Though pozsibly other
factore may be involved, the energy expended ond the length
of bime required have received the nost experimental attenw
tion and are considered primary in importance,

Reactive inhibitlon has also been thought of as analo-
gous to fatigus, It is this fatizwe that accumulates during
work and depresses p@rforménﬁeq During rest, thils ra&igub
will dissipate or decay and will result in a recovery from
the affeata'of practlee which are detrimental to performance.
This IR or fatigue~like state eomposes part of the total
inhibitory potential (IR) which, when subtracted from the
reaction potential (SER), deterumines the effective reaction
potential (SER) or the resotion potential available for the
evoeation of actlion.

In summary, IR is determined, in part at least, by
seversl things. Reactive inhibition 1is hypothenized to De
& function of the number of response evocetions and the amount
of effort involved in the response, The amount developed
scoumilates and the greater the amount present, the greater
will be the tendeney not to meke that response in the future.
After a pansags of time since the last response was mnde IR
dlasipates and is consequently reduced. |

The hypothesis that IR 1s 2 function of the number of
response evocations hes been experimentally tested and veri.
fied by several independent investigations, Slegel designed
an experiment in whieh subjects (8s) could use either of two



swittches to turm off & lighﬁ bulb vwihich was controlled by
.the experimenter (E). In order to test that IR i1s & fune-
tlon of number of response evocations and that greater amounts
of IR present will result in a tendency to not make the re«
gponse generating the IR, S8legel had Se turn the light off
with only the switch controlled by the 5's right hand, The
83 were placed in groups so thet the practice of using the
right hand to turn off the light varied from O to 160 trials.
After & period of practice the g were told that they could
turn off the light with either switeh, The results demone
strated that as prior éxereise in the right hand resction
1ncreasgﬁ, the frequeﬁcy of ocecurrance of the left hand ree

7 The results were interpreted in & man.

sponse lincreased,
ner that verified Hull's formulation of IR as expressed in
postulate 8, parts & and b, That is, the S who practiced
with thelr right hend were bullding up IR to the right hand
response., The more practiced the Se were with their right
hand, the more was the inhibition aseumulated and consequent.
1y the greater the tendeney not to repeat the seme response,
Zesman and House found essentlelly the same results using
rate and 2 Te-manze., Thelr concluslion was that when 2 regponse
is given there is built up @n Inhibitlon to that résponse
and thus a tendency not to glve the same r@apona&.a

7%&L1 8. Blegel, ”Rﬂaetivw Inbibition as & Punetion of
Number of Response Evocations," J. Exp. Psychol. 41:604-608,
Cotober, 1950,

D. Zearan, and Betty J. House, "The Growth and Decay -
of Reaotive Inhibition as Measured vy Alternation Behsvier,"

g+ Exp. Psychol. 411186, Merch, 1951,
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Another study utilized an additionsl motor task (Minnew
gota Hate of Manipulation Test) to detérmine the effeot of
work and rest of IR and subsequently on the rate of learn.
ing. The Zs of this investigation varied the work and rest
lengths invwhich the Ss were required to operate, It wag
fourd that these Ss who had to work the longest length of
time were significantly poorer in learning the motor task,
The authors concluded that the "performance difference i
a funetion of the length of the work pariaﬁ."g The inferw
ence was wmade that the longer a 3 worked, the more effort
wag required to perform, and consequsntly, the greater amount
of IR generated, These results were further confirmed by
Kimble using the alphabet printing task as described by

10

Elentzle.,”  Generally the conclusion Kimble reached wae

& longer practice period or & shorter inter-irial rest
peried, or both, refuced the level of perfarmance.”li

Eilther condition w&é seen as conduocive to generating and/or
not dissipeting the ameunt of IR aceumulated. The conclusion
suggested by these studies is thet amount of IR generated

1s a function of effort involved in meking & reoesponse.

9&. A, Kimble, 2nd E, A, Bil@&mu, "Work and Rest ap
Variebles in cyclical Motor Learning," J. Exp. Peychol,.
39:187, April, 1949,

loﬁ&ry J. Kientzle, "Properties of Luarning Curvas

Under Varied Distributions of Practice," J. reho
363180, April, 1946, » £« EER, Pgychol.

1le, £, Kimble, "A Purther Amelysis of the Veriables
ig gyclical Motor Leerming," J. Efp. zgx;gg& 391335, June,
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Another characteristic of TR 1s that it Gissipstes
es & decay functiocn of time, A2 & rosult, the rate of aoe
cumulation of IR is greater not only for larger anounts of
work (V) but slec for smaller values of time or inter«trial
rest intervels. This hypothesis wnig experimentelly investi.
gated in & study ettempting to test the validity of some
theorens deduoed from Hull's postuletes 8 and O, In this
study Montgomery used forty-five albino rets that were
aggligned randomly to three different levels of work and
lengths of inter«irlel rest intervels. Ueing response
latency s the dependent veriable, 1t was found thet re-
sponse latency was an inerecsing function of work and &
decreasing function of inter-trial 1ntarval.12 Thet ie,
the longer the inter~irial interval, the less the responae
latency, and, therefors, the better the performence, Dure
ing the longer inter~trlsl intervals, greater amounts of
IR were dlssipated and Lhereby cenflrme the prediction that
IR 1eg greater for sm&ller values of tinme or inter-trial rest
intervals, The rsauita of all the preceding studies seen
to warrant the suggestion that IR does develop and funetion
in the menner hypothesized by Euli.lB These studies glve
explrical reinforcement to the theory thet IR accumulates

ap 8 function of work, Jdepresses performance, inhibits the

1zxay C. Montgomery, "An Experimental Investigation of
Reactive Inhibitlon and Conditioned Inhibition," J. Exp.
Faychol. #41:50, Jamuary, 1951,

Yer. Hull, 1943, log. cit.



12

response tendeney that gives rise to IR, and dissipates with
the passage of tine,

Conditioned inhibition (SIR) is the second intervening
variable that contributes to the total inhibitory aggregate
(IR) formulated by Hull and described by the equation IR =
IR ¢ SIR. 8inece this investigation is primerily interested
in the manmer in whieh SIR developes it will be both desire
able and necessary to elaborate upon the concept in order
to obtdin an understanding of its functlions, determiners,
and properties,

Ag viewed by Hull, IR may be regarded as essentlally
a need to cease action; if this is 8o, it follows that anyw
thing which reduses this need should serve as & reinforeing
state of affairs. "Since the cessation of action,” writes
Huil, "reduces the afferent propriocepiive impulses geners
ated by it in the presence of the inhibitory condition, per-
ticularly vhen many responses have generated a considerable
Bmount of inhibition, it comes about that the cessation of
action, rather than action, becomes conditloned to whatever
stimull may be present. In this way we find & plausible
explanation of conditioned inhibition (BIR) and of the stime
ulug generalization of extinetion affaeta."la Ag gpeoified
by Hull then, SIR isg defined asg a habit of resting for which
the drive is IR and the reinforcement is rest.

Conditioned inhibition, like IR, depresses performance,
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but as a hablt it does not dissipate aspontanecusly over rest,.
It 1s & resting hablt which is acquired because resting be-
havior 1g relnforced by the reduction of IR, The drive, IR,
either produces, lsg accompanled by or 1s ldentifiadle with
drive stimulil which are unconditioned stimuli, Vhen these
gequire a certain strength, as e result of prolonged efforte
ful behavior, and unconditioned resting response is elieited.
This unconditioned reeting in & sense providee itsown rein-
forcement sinece the decay of IR occurs a&s & result of it,
Eimble suggests then, "from the principles of conditioning,
it followse that stimull surrounding the subject will come

w13 This conw

to evoke the resting response independently.
ditioned resting tendency is 3BIR,
Conditioned inhibition has two properties that have
been investigeted experimentally., Being & habit, SIR should
inerease as a negetively acecelerated function of prectice.
As & condition response, it will not be scgulred in the ab.
sence of &n unconditioned stimulus strong enough to slicit
the vneonditioned responge, That lg, IR has to attain &
ninimal value great encugh to forece the resting response
for 3IR to develop. Kimble undertook an experiment using
474 g8 in an attempt to verify the two properties of SIR
stated above, The results of the experiment supported the

conjectures that IR does have to attain a minimel wvalue for

156. A. Kimble, "Performance and Reminiscence in Motor
Learning as & Punction of the Degrees of Distribution of
Practice,” J. Exp. Esychol. 391501, August, 1949,
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SIR to develop and that SIR does increase as a negatively
accelerated function of practice.16 An independent and ad-
ditional investigation by Kimble and Shatel confirmed further
Hullts idea that SIR is a habit and should develop in the
same manner as other habits; that 13; in a negatively accel-
erated fashion.l7 Additionally; SIR being a habit will in-
crease like any learned tendency with the number of reinforce-
ments which is, in thia'casa; rest. This was confirmed in
an experimental study by BBrlyne.l8
With a relatively complete background and explanation
of the two intervening variables IR and SIR, it is now pos-
sible to discuss the problem that this study is directly
interested. Previous discussion of IR and SIR has tended
to be relatively broad in scope. To narrow this scope and
to limit the problems that these intervening variables evoke
is & necessity to enable the present writer to present the
main problem of this study--the manner in which SIR develops.
The exact manner in which SIR develops is a subject of
experimental and theoretical controversy. The prineipal in-
vestigatory work haa centered on Hullts theory as he orig-

inally stated it and on Kimble's revision and extension of

165, i. Kimble, "An Experimental Téat of a Two-Pactor
Theory of Inhibition," J. Exp. Psychol. 39:23, February, 1949.

175, A. Kimble, and R. B, Shatel, "The Relationship
Between Two Kinds of Inhibition and the Amount of Practice.®
J. Exp. Psychol. A.4:358, November, 1952,

18p, E. Berlyne, "Attention to Change," Brit. J. Psychol.
42:275, August, 1951,
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the original formuletion., Discussion of these two views
points will enable thig author to state the problem of this
thesls in a formal manner,

Hull's theory on the mamner in which 3IR developsd
may be stoted somewhat as follows: B8inece SIR 1z a habit,

1% oan show only one type of development, It must be &
positive growth function of the numbsr of reinforcements,
whioh ls8 rest, Reagiive inhibitlon, by contrast, is a drive,
This would suggeat that, as the organium goes on working
without rest, the amount of IR might be expected to scou-
nmulate a8 some inoreasing function of iha apount of sffort
proevioualy expended, According to thie formulation then,

in a sufficlently Aiffloult task IR ascoumulates to & level
that "foroces®™ rest, a2 state not unlike exhaustlon,

Kimble suggests that the above formulation of Hull's
le tensble if an organism oan be induced to work a long
perlod wlth no rest whatever, To Kimble thls 1s unllkely.
Kimble theorizes sinee IR is & drive it 1s reasonadle to
suppose that the accumulation of a certain eritical amount
will avtomaticelly produce resting, This automatie resting
to which Kimble refers is interprsted by Archer and Bourms
es indlecating that 1t is coneelvable that the orgenism might
enit & resting responsse while in the set of performing, that
is, would perform very slowly.lg What this meens 1ig when IR

19m* J+ Argher, and L, E. Bourne, Jr,, "Inverted-Alpha-
bet Printing es & Funoctilon of Intertrial Rest and Sex," J,
Exp. Pgychol. 52:322, November, 1956,
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reaches a certain critical level it induces an automatic
resting response though not necessarily complete cessation
of activity. When this happens, the amount of IR will de-
crease as a function of the length of the period of inac-
tivity and of the amount of IR present prior to the rest.
Kimble writes"preaumably; once IR is reduced to below the
critical level, the organism driven by motivation to per-
form the task at hand will resume work and continue work-
ing until the critical level of IR is reached again. Then
it will rest; reducing IR; start work again, increasing IR
and so en."20 It is to be remembered this may all take place
while the organism is responding; it does not require com-
plete cessation of activity.

This formulation of Kimble's theory has been graphi-

cally portrayed by Ellis and {8 reproduced below.

eritical level

G me GRS WS AR e B AN A BRI GG D AN B

. High effort
— . Low effort

Amount of reactive

Time Working

Fig. 1. Theoretical generation of £§ at two conditions of
task effort as theorized by Kimble.
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Mbl@, 920 m., Pe 16-

‘2lp 3, Ellis, "Inhibition Theory and the Effort Vari-
able," Psychol. Rev. 60:388, November, 1953.
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What this figure shows 1s lhat Kimble 2gsumes 5s in the vapre
lous effort conditlons {1.s., high and low offort) allet the
‘same zmount of energy to the tesk at hend. Purther, flgure
1 ghetches the development of IR ot tvo conditions of effort
under hiz modified theory. If one counsiders the curve for
the low effort condition one can gee that =8 responses are
evoked, IN cumulates until the critiecal levsl ls reached,
¥heén the amount cumulated reaches this level, the organisa
stope work, and IR dissipates, After sufficlent IR has dige
sipated, the organism starts work asgein and the cyele is
repested, The curge for the high effort conditlon portrays
the same seguence of cvents,

Flgurs 1 alsc permita some comment concerning the
effects of effort on SIR. Ellls interprete Xiuble by say-
ing in Kimble's theory it lg the roating reaponses plotured
which d@valop SIR. PFilguwre 1 shows that both effort condie
tions have identiecal amounts of IR present when reast 1is
taken., Thie would not produce differential amounts of SIR
&t the two conditlons. However, Pfizure 1 does polint up the
possibility that the conditions might diffar in the nuiber
of resting responses mads. "This could produce & difference
. 4in 3IR: the condition which the greater number of resting
responsea ghould develop the most EIR."QQ What this means
is that according to the theory advanced by Kimble, IR under
the high effort sondition will reagh the eritical level more

221114., p. 389,
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often than in the low effort condition, This results in
some kind of & resting respense, but, ss pointed out pre-
visusly, not necessarily complete cessatlon of a@tivaﬁy,
Gonsequently, Ss operating under & high effort condition
will be meking more resting responses alloWing the dlissi
pation of IR and providing the reinforeing state of affaire
necessary to condition the cemse-~work response to stimuli
present, l.e., SIR. _

| In summary then, both Hull and Kimble say that the
development of SIR 1s contingent upon the mumber or amount
of reinforcement present in a learning sitwation., Hull
thinks that it is only the reinforgement or rest that ig
necessary for the development of SIR in this learning site
vation, Kimble, however, believes that 1t 1a first neces.
gary for IR to reach a cerialn eritieal 1avai that in turn
brings about & resting response of some type and it is these
rests thﬁt serve as reinforcements for the development of
8IR, Prom the previous discussion 1t may be suggested that,
on the one handl the two theorists are sgresing on what is
essential for the development of SIR, but on the othexr hand,
they disagree with each other on the way and method in whieh
SIR is developed.

THE PROBLTEM
The bagle problem that thig study attempta to answer
revolves around the question of whether or not IR must reach

2 eritical level to bring about 2 reeting response that gerves
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a8 relnforcement for the development of 8IR, This ln turn
brings about the problem of what kind of rainforaemsﬁt aotusm
ally generates SIR. Does SIR develop in the manner hypothe-
sized by ZKluble where IR reaches some oritical level that
produces a resting response, where the IR ascecumulated will
dlesipate, and where the motivation present will eventuanlly
result in the organlsm rssuming the performence involved in
the particulsr task &t hand? Or does SIR develop in the
traditionsl Hullian theoretlical marmer in which the only
gtate necessary for the generation of S8IR is & reinforeing
state of affairs, or rest, and this generation of SIR is
quite independent of IR reaching any eritical level?

Kimble undertock an experimental investigation to test
rie modified Hulllon theory of inhibitlon. He utilized five
experimental groups using the alphabetl printing tesk, All
groups were given twenty-one 30 szecond trials with rest
paupes bebtween trials belng 0, 5, 10, 15, and 30 seconis.
All groups except the 30 second group {(the control group)
were given & lten minulte rest bvebween the 20th and 21st triaels,
The conelusion from this experiment was‘éh&t only the massed
practice group (0 a@ccnﬁ}‘inﬁia@ﬁaﬁ developnent of SIR,

His explsnption was asmﬁuh&t &8 follows: the dlsiributed
practice groups prevented IR fron resching the critighl level
for the development of OIR becsuse of the digslipation of IR
durlng the intermitient rest periocds. The mepsed practlioe

group, hovever, demanded contimuous performance, allowed IR
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to reach the critical level, and induced automatic resting.
Therefore, it was these rests that served as reinforcement
for the dsvelopment of s‘m.w In a word, Eimble's modifi.
cation of Hull's theory was substantiated by the results of
his experiment,

The ¢onclusions reached by Kimble in his experiment
suggest to the present investigator, however, that XKimble
overlooked or miginterpreted one important point, Before
the performance on the lagt trial woas measured (trial 21),
the massed practice group regelved a ten mimite rest period.
Kimble thereby failed to control for the dissipation of IR
during this rest and the consequent reinforcement provided
for the generation of SIR. He has no way of knowlng for
gertain how the S8IR he discovered developed. That is, 414
this SIR develop because of the oritieal level mmm by
IR and the consequent reinforeenment recelived from automatis
rest responses or did 8IR result as a function of the rein.
foreement recelived from the ten minute reat intervel? It |
is felt by the present author that the results from Kimble's |
study tend to suggest thet he is unable to make any definlte
conclusions regarding the development of SIR and 1ts place
in Hullian theory, Consequently, it is this investigator's
reagoning that an experiment is needed to control for the
posgibility of sutomatie resting responses to determine the
impertance of rest periods {éontrolled) for conditionsd in.
hibitlion,

23gimble, m.. gi%., p. 509,
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Keeping in mind the preceding discussion pertaining
to Bull's and Eimble's theorizing concerning the develepw
ment of SIR the followin: hypothesis is advansed, I in
& motor situation performence is held constant so &s to
pravent sutomatio matmé responses from taking place and
the only reinforeements allowsd are well defined and cone
trolled resting periods, then performance measures SOYrodw
sponding to SIR development will be found to desrease lende
ing support to Mll's theory,

A secondary hypothesin ean be derived and deduced
from the above primary hypothesis, If there are two dife
ferent sonditiona in which sutomstle resting ls controlled
but where performance under one condition requires more
effort in performing the tasgk, then that performance ree
quiring the more efford will Mmmta greater amounts
of SIR because of the greater amount of IR that 1s developed
as & function of the more effortful behavior involved in
svoking the response.




CTAPTER 1I
METHOD

The mein funetion of this echapler of the thesis is
to report hov the experiment was gondusted, This chapter
serves to spegify the method of gathering data that wep
relevant to the hypotheses and the procedure wes used to
test the hypotheses.

1. BUBJECTS
The subjects wers forty voluntesr stulents from the
Mmanieipal University of Omaha, The only eriterion utilized
in the seleotion of Ss was that they had to be students of
the university. Xo effort wos made Bo dontrol for the grade,
age, or sex singe it was asssomed these variable would have
nd effect on the mignitude of the dependent varioble,

IX+ APPARATUS

The apporatus enmployed was & tapping bosrd, & stylus
with & metal point, & ovimter that resurded responses made
on the tapping board with the metsl point of the stylus; a
metronome, and a stop woteh, The tapping board, stylus,
and gounter were electrically commevted to provide 8 gound
of the ruwber of tapping responses wade by the Sss These
tapping responses served as meagures of the dependent wvaris
abley
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I1I. DEBIGN

To test the importance of controlled rest periods or
level of IR needed for the develoyment of SIR, this exper-
iment involyed three primary components; 1) performance
meapurements obtained pertaining to 8's effective reaction
potential (SER}, 2) 2 means to force behavior at a speci-
fied rate to slimineate autometic resting responses, and
3) rest periods to serve as reinforcements for ganﬁrating
SIR.

The experiment omployad $wo groups. Each group con-
tained twenty Ss. The first volunteer 3 waa randomiy
assigned to one of the groups and each following S wae
altermately placed in one of the two groups. One-half of
the S8 were enrolled during the second semester of the
19611962 school year and one~half were obtained from stu-
dents enrclled in the 1962 summer session,

The experiment wag performed in three different
agsigned olassrooms varying in sizs, color, and lighting,
The cirsumstances involved in room aveilability made thils
arrangement necessary., 8ince these rooms were svailable
at different hours and times for different days it was not
possible to test &n equal number of Sa& in each room, Two
variables that mey have confounded with the independent
veriable (rate of foreed tapping) making the dependent vari-
able not free from lrrelevant influences wers, however, cone
trolled. These controlled variables were table helght upon
which the apparatus was placed and ohalr height. At the

el o oeNg
A g e
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beginning of each experimental trial the apparetus was placed
at the same location of the table, |

Each S's teat trials consisted of four sixeminute test
periods separated from each other by five mimute rest inter-
vals., An additional thirty aeeénﬁ test trial was administered
after the rest interval following the fourth six~minute %&nﬁ
trial, Each six minute test ﬁrial wes oomposed éa follows:
2 thirty second period that required the 8 to make as many
tapping responses as possible on the t&ppia@‘b@a$&“ﬁi%h.ﬁhe'
stylus; that 1s, the 8 was to respond &t his awn'paaa (a?}:
& five minute intervsl of foreed-pase (¥FP) tapping #may@nma
where the 8 was required to respond at & certain pace by
tapping in time with the clicks of the metronome; & second
thirty-second test trial vhere the 8 responded at his own
page(CP)., After the fourth rest interval an additional
thirty second test trial of own pace (OP) response wWag pre-
sonted,

iV. PROCEDURE

The prosedure used to gather adada was as follows., 4
tapping board, stylus, and ¢ounter were employed to eobdtain.
performence meeasures pertaining to mumber of tepping respone
ses made., These performence measures were recorded on the
E's data colleotion sheet, A metronome wes utilized to force
the rate of response and prevent sutomstic resting. A stop
wetoh was used as an aid for the glving of instructlons at

different stages during the test trials.
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The procedure was undertsken by the two groups, one
vhose forged pace intervsl was considerably faster than the
other group. The two groups were labeled the forced.pace
slow group and the forced-pace fast group. The forcedepace
slovw group was required to respond on the tapping boerd 144
times & minute during the five minute forced paoce interval
of their test triasls. This was achieved by setting the mete
ronome 8t 144 and requiring Ss to tap in time with each eliok
mde by the metronome, The foreed-pace fast group responded
to the metronome setting of 184 beats per minute, The forced
pace and metronome controlled for an automatioe réating and
thecked the hypothesis that more effortful behavior results
in more IR and thus, SIR. The design and the procedure of
the experiment is shown sghematically in figure 2, The firet
sixeminute trisl was presented as & practice trisl and woe
not included in any of the statistienl analysen,

P uu | w

¢ 24 The des and procedure used in the experiment
in th n study,. slgn was the same for both the forved.
poee slow (FP8) anﬁ the rﬂ@ﬁwp&aﬂ fust (FPF) groups. 7The
only differencse betweon the groupe consisted of different
rotes of ragggnsa rmqnimn& during the 5 min, foreced pace (FP)
1at¢rwu1n- pace (FP) rate for the foreed.pace alow
5ruuy wog 14 bents pur min, and 184 for the forced.
gmua rast (FPF) group. The own paoe (OF) trials were 30 meo,
ong. Rest intervels (R) between trials were 5 min, long.
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The 3p come individually %o the testing room and were
petted in front of the table that held the spparatus, Thelr
fastrustions were ag followa:

This ia an experipent depigned to examine
some agpedts of motor behavior, Before {3"" you
see 4 tapping board, & stylus (the pencil.like
oblect), 8 metronome, and over here by me &
counter that precords the nunber of contects you
ke on the tapping board with the atylus,

Notlioe that when you %ap the brass pletes
on the tapping bward with the metal point of the
stylus sn eleoctrieal contact is made and is re.-
sorded on the counter, Basionlly then, this
experinent deals with the mumber of tepping re-
sponses you make,

Hold the atylua in your writing hand an

Jou would hold a penell, Your task when I say
‘start” is to firet tap the left brass plate
onee, then the right plate once, the left onve,
and so on, altermating as repldly as you osn,
You are to conmtimue this ealternating tapping
until I say “w&m time," At this time the
netronome will be %amg and you sre to ‘mg,
still altermating left, right, left, right,
end 8o on, in time with it, This period will
be five agmtm longs You are to continue thins
"in time” behaviop with the metronoms until I
say "fast as can," st which time you are to tap
again ag raplidly as {w oan, otill alternating
left, right, left, right, When I ssy "stop®
censt sotivity., BDe osreful always to tap the
plates and not slide from one to the other,
fter I aag Ugtop® you will be given a five
:nimgc X rest peried, Ave there any questions
so far

Remsmber now, gwr tagk is to tap in an
altermate fashlon ng lefty right, left, right,
You will first 4o this tapping as rapldly as you
san, then you will tap in time with the metronoms
and fimally you will tap as rapidly ss you oan

in, You will then be given o five mimute rest.
'his proeedure will be repeated seversl times,
Do you have any questions? Any other questions
you may have will be answered &t the conolusion
of the experiment,
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During the rest intervals E engaged in casual converw
sation with the 8a to prevent possible rehearsal snd prace
tice of the task. No reference pertaining to the nature
of the experiment wes permitted during this oonversation.

After all the dats were collested, mean performance
was determined for each of the thirty second trials and
plotted on & graph, Analysis of variance technigque and
orthogonal polynomials were utilized in the statistieal
analysis to test the hypotheses under conslderation. The
conslusions were baped on the findings of this atatistical

analysis.,
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RESULTS

The purpose of this chapter is to present as conolsely
a8 possible the date relevant o the hypotheses under test,
Disousaion of the interpretation and the significance of
these results will be postponed untll the next shepter.

The mesn mumber of responses for the forvedepssce nlow
and fast groups is presented in Table I, that 1s, the nmean
level of performance of esch group's Ss tapping se repidly
as possible, The numbers in 4this table are the mean perfor-
mance measurenents attained in the thirty sesond periods
that vere separeted from each other by the five mirute ine
tarval of forced pacing-ethe rested and unrested periocds
respentively,

MEAN NUMBER OF REGPONSES, BY GROUPS,
PERTAINING T0 TRIALS INVOLVING
_RAPIDwAS~POSSIBLE PERFORMANUE.

MO;M 13&93 1%&2.5 136;35

145&13 1ﬁﬁaﬁ%“

133.15 1?0¢35— 137039 129&“0 137075 125&“5
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It should be recalled that each trial wes separeted
by & five minute reat intervel, Trial four consisted only
of & thirty seoond rested period in which the 38 performed
as Papldly as they could, Omitted from the table are the
results obtained from the six minute practice sesslon.
These pregtice results were excluded because they were
not ueed in any of the statisticel ammlyses and becouss
1t vas sspumed that they 414 not repressent reliable pere
formance measures. This six wminute practice trisl wes
exnotly like the others and waes separated from the first
trial in Teble 1 by & regulsy five minute rest intemwal,
The S8 were unaware that thelyr performance Guring the
rested and unrested periods in the pracstice trisl was not
sonsidered a regular test trial,

Table I containe the figures that are relevant to
this investigation's primery hypothesis dealing with the
development of SIR corresponding to the theory advanced
by Hulls By way of summary, the primary hypothesls prew
diots that the performanve measures for the rested periods
will display & decline in performonse due to the reine
foroenent obtained as & resuld of the dlssipation of IR
durinzg the rest interval, This reinforcement 1s hypothee
sleed Yo genserate SIH and the BDIR in turn oreetes the
decrement in performense,

The meeans in question are portrayed graphloally
in Pigure 3 on the next page,
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The hypothesis predicted a deoressing number of respons
sen after each rest interval, Inspeation of Figure 3, however,
tlearly demonstrates that the general tendency is exaetly
opposite to that hypothesized, Instead of a pgenerally de-
elining performance curve indlcative of the presense of BIR,
the performance eurve illustrates e tendenoy to rise, JFrom
the information presont in both Table I and Pigure 3, the
sonolusion muet be drawn that the primary hypothesis has
faliled to be conflirmed.

A phenomenon that Table I and Filgure 3 also demonw
strate 18 the oonsistent superiority of the forced.pace slow
group over the forced-pace fest group, This, in part, my
be relevant to the second hypothesis advanced in this study.
Thie secondary hypothesia is that one ean expect & greater
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degree of SIR development in the forged«pave fast group
beosuse of the larger amount of IR generated by more effort.
ful behavior. However, since no evidence of SIR was found
this secondary hypothesis is partially disproven. There
remsing though, the possibility that the forced-puce slow
group is mpwﬁ,wi to the foroedepace Lust group becauss the
latter has developed more 3IR but not in the menner origin.
ally hypothesized, Sinoe Table I and Figure 3 repressnd
rested performanse, IR should be dlsaipated during the prew
ceding vest mwvmu and any differente between the two
groups mey be due to the depressing effect of SIRpresent
but not evident.

Two questions remain to be answered, The first re.
volves apround the primary hypotheels, Although 1t has been
shown that no SIR development as hypothesized was indleated,
it sust be determined Af there is a signifisant difference
bstween the performance meagures found., If & significant
differenve is found 1t muat be interpreted, The second
question pertains to the secondary hypothesis. Since it
wag demonstrated that the forged-page slow group WAS GOhw
sistently supe
group, it 1s desireble to test the significence the Aife
ferent paoing had on performance, If & significant 4lf.
ference lg obtoined & conleoture sould legitimately be
ndvanged thet some type of inhibition has developed to &
greater extent in the forsed.pace fapt group resulting in




pooxer performunse.

| To adeguately answer the two guestions raised in the
preseding paragreph will require & statistical technlque
that determines over-all significance of the perforzanse
nespures that comprise the raw data of the experiuent. A
statistiesl procedure that readily lends itself 4o such e
tagk exigts in the anslysie of varience technique, Teble II
summrizes the results obtained by applying the amnlysis of
weplance procedure, This table is on the next page.

The betwesn~tyrisls row in Table II is direstly come
osrned with the primery hypothesis. A signifisant differ-
énce 1s demonstrated as one compares trimle with performance,
The significant difference, bowever, is lnverse to the prow-
dioted esxpectation, This test only indlieates that there i
& slgnlflieant dlfferenge invelved in the seven performance
means presented in Table I, It is necessary then to disge
sover oxagtly where the differences found ave located, This
eon be accormplished by Wm:img down the mtmmmma
gourse into various components and comparing the individual
seguents. This procedure discovered that the four rested
performance neasures differed sipnifisantly from the three
unrested cesguress In addition to this, within easoh the
rested and unrested periods,; it was found that only the
linear component contributed enything to the significence
of the difference founds Sinve rested and umrested perfoy-
mance meagures both indloate 2 rise in performance, 1t may
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be coneluded that it 1s thls rise in performance that cone
trivutes significantly to the differences disecovered,

To obtain Ainformetion that le pertinent to the
ssoond hypotheslis, one needs to inspeet both the between.
paces end the intercotlionebetwveenwpages-and-trials rows in
Teble II, The betweene-paces rov demonstrates that the overe
&1l mesn performance betwesn the twe rroupe does not 4iffer
significontly,

The intersction-beiveenwpaceswand-trials rov teats
the null hypothesis that the difference in mean performance
throush test periods between the two groups is egual, That
is, the performance curves in Flgure 3 will remnin the same
distance from and parallel to each other and will not cone
verge or diverge, This mull hypothesis was not rejected
puggesting the different puces did not, to any signifleant
degree, result in differential performance, Sinse it wasn
predicted that the forcedepace fast group would bulld up
more IR and ﬁﬁﬂﬁ@qﬁﬁnﬁlx‘ﬁhéw inferior performance a4g 0oONe
pered to the foreedepage slow group, the feilure to find
slgnificant differences eliminaten the second hypothenis,
The difference in performonce between the two groups thad
18 demonstrated in Table I snd Flgure 3, even though insipge
nificent, will demand an explamntion and will be attempted
An the next chapter, The lant significant difference thet
commands ettention ig the betweonsindividualsewithinepocee
groups row of Table II, This demonstrates merely that the varis
sus 88 within esch pace proup displayed individual differences in
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thelyr ability to mke tapping responses, This was not une
expeoted as individual differences in motor ability is a
relatively universal phenomenon, This finding had no prie
mery importance to the Rypotheses under test,

The remaining task is to attempt an explammtion of
the results obtained in this experiment, More spesifie
oally, the significant linear rise in performance that exists
between the rested and unrested poriods needs to be acpounted
for as does the consistent superiority of the forced.puce
slov group over the forsedepose fast group.




CHAPTER IV
DISCUSSION AND BUMMARY

To reiterate, the primary hypothesis of this study
predicted that performence, after rest, would decrcase due
to the development of SIR., 7Thie BIR would develop s &
funotion of the dlssipetion of IR, and performance, after
rest, would reflect reastion potential mimus pure SIR bew
eause all the IR would be dissipsted, In Hulllan symbols
what was predicted to cbtain was S¥R g SER - 8IR.2% That
is, the effective reaction potentisl after rest would equal
reasstion potential minus SIR with no decremental influencea
from IR present due to its dlssipation over the rest inter.
val. This experiment, ham@. found performance ineoreasing
after rest and no indlostion of SIR development, Noreover,
1t wns dlscovered that this performance ineresse of the
rested periods was further asgcompanied by & significant
increase in the unrested periods and sg suth, deménds an
explanmation why.

A plausible explanation of the experimental results
19 the possibllity thet the experiment represented a learne
ing situation and wes not 2 means of obtaining performance
level. Inspection of Figure 3 demonstrates that a perfor-

Sl

2Ayu11, 195%, log. git.



7

manse asymptote wam nod resched and the performance surwes
thus represented lesyning. If this were the casge, habit
(ZMR) wns inoreasing over the trials and masked the depregs
ing effects of IR and SIR, Therefore, no direot conolusions
are poesible concerning inhibition when learning is atill |
taking place,

Referring to Table Y, it con e seen that a lineay
ripge of performance is indicated for the unrested periods,
It 1s alpo evident that ths performunce levels correspond.
ing %0 the unrested periods dleplay differences between the
two groups. m speculation can be advanced that these Alf.
ferenges botween umrested performince in the fast and slow
grouns, though insignifiocmnt atatistically, may indicate the
differential development of inhibitionwweither IR, BIR, or
bothe Thie ocould be so because performence during the une
rested period in any trisl would mean that the organism had
already performed through the rested period and the five
minute foreed-pace interwal, It would be expected that this
performance would be asoompanied by IR development, At the
time of the unrested perlod, the forced.pace fast group
would have made more responaes, developed more IR and demons
streted lnferior perforuance,

The differential development of SIR in the unrested
periods mey be acoounted for if the forved.pscs interval is
geen ag & perdoed in whioh rest is possidble, The restsd period
demanded the orgonism to respond at an optimel level of
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performance while the forcedwpace intervel wssconsideradbly
slower, This change of tapping psce may hoave been restful
for the Ss allowing for some dissipation of IR and the gens
aeration of S5IR. Sinve each tapping response during the
forced-page interval may be regarded as reinforoing, the
foreed-pace fest group would be reseiving the greater
amount of reinforcement allowing for larger development
of SIR. This too, would result in inferior performanee
for the foroed-page fast group end could asccunt for the
differences betwsen the group's unrested performanns,

Differenves between rested performance in the fasd
and slow groups, agalin insignificent m&iat:t@ny, my
indicate differential development of 8IR 1f it lg assumed
all the IR was dissipatsd during the five minute rest in-
tdervel, Hull could sey that this SIR developed in a manmer
pimilsr to that of the unrested pericdas, That is, the
forosd-pace interval was agtually o reinforeing state of
affatrs and induced BIR development. Since the forcedepace
fast group would be regeliving more reinforgement, more 3SIR
would be generated, again resulting in poorer vmrwmmm
¥imble eould handle thip development of SIR by his eritical
threshold of IR, During the test trlal, IR tsn be seen to
agcumulate, though at & slower rate during any forced-paoe
interval, If ever the oritical threshold is reached autoe
matic resting takes place generating SIR, The more times
the oritical threshold ias reachsd the more SIR is developed.
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The forsed-pace fast group would agtein this eritieal three~
hold more m@enﬁxy and would display inferior performmnce
on any rested perlod beoause of the SIR developed,

A further apeculstion ip injected here o scoount why
the differences found betwsen the group's rested and unrested
periode &1d not reach statistiesl mignificance. Inespsotion
of Table I and Figure 3 indicstes that a difference detween
the groups clearly exists, The failure for this difference
to reash siatistical significence is due to an artifoet of
the experiment, The analysias of mﬂum'ywud demanded the
error tern from the between-individuale-withinepavesgroups
row of Table IX, This error term was aso large that it mnde
any comparison betwesn paces ingensitive, This could be
gontrolled in future research by utilising the same Ss in
the two forced.pace sonditions,

Bevause the hypothesses of this investigotion were not
| gonfirmed, it may be benefiolal to look at the experimental
design and procedure used in order to see if there were ine
herent weaknesses bullt into the design, The design and proe
oedure used was based on other experiments of like nature
and wap assumed to have strong empirical support.

| The obvious place to look for possible design fuults
is the work and rest intervals veed, The dedlision to use
six mirnate work periocde and five minute rest intervals was
beged on & study imvolving motor learning that used the sanme
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workerest intervals,?? A similar investigation by Jahnke
and Duncan also utilized six mimute work periods.26 ximble
used work-rest intervals of equal length.27 In view of these
ptudies, the six minute work and five mimute rest intervsls
used in the present experiment seens to have an sdequnte en-
pirical foundation, SFurthermore, the five minute rest inter.
vals were chosen on the ageumption that that period of time
would be sufficlient for the complete dissipation of IR %o
soour, Amsone found that digasipation of temporary work
dsorement reaches en approximste maximun after twenty minutes
rest, wvith sbout 60 per cent of this recovery taking place
during the firet two minutes of M&%em One experimenter
sonsiuded that the dissipation of temporery inhibition is
pomplete within five mimtm,w while others found no evie
dence of IR remsining after ten minutes rest.’? As & result

25y, n. Denny, N. Frisbey, and J, VWeaver, Jr,, "Rotar;
Pursuit Performence Under Alternste Conditions of Distribut
and ¥essed Prectice," J. Exp. Eaycbol. 49151, Jamuery, 1955.

263, ¢, J&mg and C. P, Duncan, "Reminiacence and
Forgetiing in Motor Learning After Extended Rest Intervals,®
4+ EZpe Pgyghol. 521274, November, 1956,

Tgsmble, 1949, gp. gik. pe 18.
23, B, Ammons, "Acquisition of Motor Skill: 1.

Raim:*% Parguit Performance with Continuous Practice Before
o S bitd e 373 @10. Wwbﬁz’*

and After a Single Rest." J. Exp. Pa
1547

29}4& R. Denny, et, al,, mb sit.

| 2, =, grice, and B, Reynolde, "Effeoct of Varying
Amounts of Rest on Conventlomel and Bimteml Tranafer

‘Reminlscence’,™ J. Exp. Ppyshol. 441251, Octoder, 1952,
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of these investigations, the oholce to use & five mirute
rest intervel in the experiment of this study seems net an
unreagonable decisions 7The emgunl corwersation during the
fi?w'minmtw interval wes permnitted on the basis of the findw
ing that rehearsal takes place during rest intervals and
could inflate performance neAsures. >t An early study pre
vicusly underteken te this investigation and using the seme
wrk-reet intervals, reinforesd the cholce of deslgn used,
The results of thisearly study indiceted a tendency for perw
formmrwe to dhcruaau in the manner hypothesized, It was aleo
huaéﬁﬁa of thisearly study that a praotlce session was allowed
to control for gross performance variabllity., It wes sssumed
that one prastice session would suffice because of the sim.
pllolty of the %task lmvolved, Inspection of Flgure 3, hows
ever, suggests that this was en erroneous Bgsumption 28 the
performance curves illustrate & continuous rise with no indie
oation that an msymptotehae bsen attainmed.

The preseding discussion hes implied that the results
found in this study could be dve to verisbles involved in
the sxzperimental deslens There are some relatively minor
issues additionally involved that may have contributed 4o
the findings of this etudy. These are pointed out to illus
trate the weakneasses involved in this experiment and to serve

1, E. sohucker, L. B. Btevens, and D. S, Ellis, "A
Retest for Conditioned Inhibition in the AlphobetePrinting
Tesk," J. Exps Boychole 46197, August, 1953.



as a guide for improvement in future research,

The most conspicious variable not controlled in this
experiment was the lack of environmental uniformity where
the 8s were tested. The actual influence this had on the
final results is indeterminate, It would be well to insure
an squal distribution of the sexes. This was not deemed
particularly necessary for this experiment because 3iegel
reported no significant performance differences between males
and females on a similar type of motor task.’?2 Por a motor
skill situation, 4t is probable that 88 should be assigned
to their respective experimental groups on a matched basis
or, as previously pointed out, use the sama Ss in each group,
This would insure groups of equal performance ability.
Finally, it appears that more practice trials are needed to
make certain measures of performance obtained are not cone-
taminated with warm up or practice effects.

An interesting similarity involving the results of
- this study that merits comment was discovered between the
results of the present atudy as illustrated in Pigure 3 and
the results obtained in an investigation undertaken by Kimble,
Kimble presented performance curves comparing spaced practice
and massed practice that strongly resembles the curves shown
in Figure 3.3  fThis suggests that the findings in the

32p, s, 8iegel, and A. DeYampert, "Conditions of Human
Variabilisy.” {Unpublished research),

33kimble, op. git., p. 19.
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present study may be due to the degree of massing involved
even though this was not of primary concern in the original
formulations., If one considers the forced-pace fast group
as representing massged practice and the forced-pace slow
group as distributed practice, the performance curves are
compatible with Kimble's results, This implies that perhaps
an important variable was not taken into consideration in
the present study.

Before concluding this paper a brief review of tha gtate
of Hullian inhibition theory as it presently exists should
be attempted., This theory has been valuable in inducing re-
search activity and interest in this area, The result of
this empirical work has resulted in theoretical and experi-
mental ferment and has created both opponents and proponents
for Hullian inhibition theory.

One eritic of Hull's formulation of inhibition is
E. Re Hilgard, Hilgard's oriticiem is directed at the fact

that Hull did not carry out the logical implications of his
| statement that IR 48 a negative drive state, As such, Hilgard
argues that IR logically should subtract from drive (D) and,
1ike drive, should interact multiplicatively with habit
strength (SHR). Hilgard further suggests that, since 3IR
is a negative habit, it too should interact multiplicatively
with IR, 34 Hilgard'a reformulation of the equation for net

3kg, R. Hilgard ?hoo§§aa of learning (New York: Appleton-
Century-Crofts, 1956): P. .



reaction potential (3ER) results in the following:

sEr = [(o-1R) x suR] - (IR X SIR)
to be contraated with Hull's

SER = (D X SHR) - (IR + SIR)},

Osgood, another critic, thinks that if 3IR is nothing
other than negative habit strength, it would seem sound to
subtract SIR directly from habit strength {SHR).35 Osgood's
reformulation would appear symbolically as:

SER = (D=IR) X (SHR-SIR).

A revision suggested by Woodworth and Schlaaberg36 is
that inhibition should subtraet from incentive motivation
or what Hull calls K. This incentive motivation (K) 1a‘a
function of the amount of reinforcement., This is expresased
thus:

SER = (K-IR-3IR) X D X SHR.

These revised editions of Hull's inhibition theory have
not, however, escaped criticism. One reviewer states that
most of the attempts to reformulate Hull's theory have been
the result of logical, or at times merely verbal, rather than
enpirical considerations and bhave avoided trouble by not
attempting to relate the reformulations to empirical findinga.37
This same author continues by stating that, Hull's revisers

350, E. Osgood, Method and Theory in rimental Psychology
(New York: Oxford Uﬁivoru!ﬁy Press, 1953)s; Pe 347
36 . ‘ |
R, 8., Woodworth, and H, Suhloabergéégggggggggggl Psyechol~
ogy (New York: Henry Holt Co., 1954), p. .

37x. R. Jensen, "On the Reformulation of Inhibition in
Hull's System," Paychol. Bull. 58:274, July, 196l.
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have followed him in treating his intervening variables as
if they were real, independent quantities whose laws of
interaction are isomorphic with the rules of arithmetic and
algebra.Bg The same writer then summarigzes the whole prob-
lem with:
| From the foregoing considerations,... the
conclusion to which we are forced regarding the
attempted revisions of Hull's theory is not so

much that these revisions are no improvement

over Hull, but that it is futile to attempt to

improve upon Hull by mere Jjuggling of his inter-

vening variables., Hullian theory will not be

improved by continuing to work with the concepts

of drive, habit, inhibition, ete. in exactly the

same form they wvere given by Hull, The very

building blocks of the theory, so to speak, are

inadequate and no amount of recombining thenm in

new ways is likely to raaulg in any substantial

advence in learning theory.’?

There is one revision of Hull's inhibition theory that
i8 of a fundamentally different nature than the other revi-
sions., This revision is the product of K. ¥, 3Spence and he
has redefined inhibition and the independent variables of
which it ie a function. Spence's extinetive inhibition (I,)
is a function only of the number of nonreinforced responses
and i= not a function of amount of effort or rate of respond-
ing as is Hull's IR. The inhibition due to delay of rein-
forcement, (3t)' is assumed to be based on the competing

responses that are established during the delay of reinforce-

381bid., p. 276.

391bid., p. 278.
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ment period or during exzinction.&o Spence's inhibition
does not interact with other intervening variables but only
subtracts from reaction potential. Spence then, assigns to
his inhibition construct & more generic function than does
Hull. Spencets inhibition factor operates in any number of
situations, in extinction and reinforcement, for example,
and its meaning can be changed to meet these various situa-
tions by assigning different subscripts. Hull and Spence
are theoretically similar, however, in equating effective
reaction potential to inhibition subtracted from reaction
potential,

This review of the state of Hullian inhibition theory
as it stands today leaves no definite clue to predict what
the status of this theory will be in the future, 3ince
this investigation applied inhibition theory to motor learn~
ing, it seems apropos to present two different psychologist's
views concerning the usefulness of inhibition theory to
motor learning. One writer feels that the Hullian inhibi-
tion postulates as they are used in motor learning do not
even represent the same processes as found in extinction
phenomena upon which inhibition theory is bauud.“l The
other point of view, however, suggests that the divergent
results found in motor studies can best be explained in

40g, w. Spence, Behavior Th and Condition New
ggzgn: Yale Univarsit Press, s PPe I!U"IEE""égﬁl 3
Lljensen, op. cit., p. 285.
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terms of Hullian theory and that it is most promising to lead
to consistency and unity in theory.“a This is a #wpreaentau
tive sample of the degree of agreement found existing, not
only regarding Hullian inhibition theory, but in almoat any

area of psychology.
SUMMARY

An experimental investigation utilising a simple motor
task and involving forty 8s was undertaken to teat Hull's
theory of SIR development. The first hypothesis predicted
that there would be a decrement in performance after each
rest interval indicating development of SIR in the Hullian
manner. The second hypothesis predicted that those 38 who
were operating under more effortful behavior would demon-
strate greater degrees of SIR because of more IR present.
Analysis of variance technique and orthogonal polynomials
were used to test thess hypotheses. The statistical anal~
yses failed to confirm either of the hypotheses, An attempt
was made to interpret the results of the experiment. Weak
points of the experianntul design were noted and suggestions
for improvement were advanced. A brief review of the pres-

ent status of Hullian inhibition theory was pressnted,

“23. N. Wasserman, "A Unifying Theoretical Apgroach
to Motor Learning," Psychol. Rev. 59:283, July, 1952.
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RAW DATA FOR
FORCED PACE FAST GROUP

. SUBJECT | TRIAL
| p* 1 2 3 "
1 117 55 145 73 4 78 118 82 &9
2 132 85 100 99 135 110 140 87 160
3 160 101 141 118 147 147 117 127 123
b 93 41 68 68 58 68 86 85 8s
5 133 135 188 143 177 173 168 181 158
6 110 110 139 124 160 142 151 95 161
? 100 108 95 121 91 134 117 120 117
8 17 135 125 135 142 129 152 147 165
9 130 111 131 141 128 147 114 132 131
10 133 129 140 134 137 133 137 132 136
1 18 99 118 112 114 117 129 122 140
12 139 131 158 135 151 129 153 127 164
13 167 138 140 159 158 159 133 163 157
1% 149 133 150 175 115 144 113 120 112
15 129 125 142 132 153 127 143 102 137
16 128 99 148 116 147 126 148 132 147
17 120 114 121 130 152 137 148 150 176
18 127 122 144 142 158 149 160 14l 158
19 146 140 140 1k, 160 147 162 149 170

20 111 99 130 116 119 110 134 114 139

*Donotu practice trial which was not included in the statise
tical analyses

Median age = 22
Age range = 42 - 18
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RAW DATA FOR
FORCED PACE 3LOW GROUP

SUBJECT TRIAL
| p* 1 2 3 "
1 115 130 140 134 135 110 141 131 147
2 103 107 123 112 126 121 129 117 134
3 73 84, 121 130 148 140 156 139 158
4 125 112 131 121 137 130 145 124 150
5 164 145 175 141 172 143 148 142 151
6 159 148 158 156 170 158 166 158 157
7 145 120 130 136 136 142 146 139 14l
8 110 93 106 113 126 114 125 117 126
9 131 140 159 113 156 144 161 161 174
10 150 140 151 145 151 143 159 17 157
11 1,0 137 149 152 160 152 132 152 152
12 167 126 164 131 147 135 149 130 153
13 131 320 101 127 138 116 107 137 132
1% 130 125 149 133 150 136 155 137 151
15 156 147 144 138 152 153 168 157 169
16 124 132 122 120 133 138 kb 133 14
17 162 154 175 148 168 152 169 176 181
18 90 91 92 101 101 95 110 104 122
19 154 14k 162 151 167 153 166 156 170

20 146 138 148 137 150 150 147 148 152

*Denotes practice trial which was not included in the statis-
tical analyses

Median age = 22

Age range = 36 - 18
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