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CHAPTER X
INTROTUCTION AND STATEMENT OF THE PROBLEM

Stimulus generalization has long been s problem in payehol=-
Ogys Since the early 1900's when Pavlov found salivation occuring
to stimuli other than the unconditioned stimulus (food), it has
become & major concept in almost every experimental, theoretiecal
system, Whether it was termed irradietion (Pavlov), primary and
secondery stimulus generalizstion (Hull), induction (Siinner), or
merely nondifferentiation (Woodworth and Schlosberg), it has nev-
ertheless held the interest of psychologiats for many yeers, Al=
though Pavlov was the first to note this phenomencn, his theorete
ical structure, being basicslly physiologiesl, hss, by and large,
been relegated to the background of experimental psychology, while
the behavioral data of his, and others!, studies remain, Hence,
1t is as o behavioral level concept that generslization is used
in this thesis,

Even though the relatively simple behaviorel spproach is a=
dapted to stimulus generalization, further qualifications and
clarifications are needed. Definitions of this phenomenon, for
exsmple, are deceptively simple, for they raise more problems

1




2
than they solve. Underwood (1949), for instance, gives this de-
finition., "when stimulus A geins power to elieit response B,
other stimull similer to 4 may also be shown to have some tenden-
¢y to elicit B, This is stimulus generalization," Now, on the
face of 1it, this seems to be a feirly innocuocus statement, yet
when such terms as "gains power," "elicits," and "similer" are
examined, some confusion is certsin to arise, How does a stimw
lus gein power? What, exactly, is meant by the word elicit? What
standards are used for jJudging similarity and are the standards
necessarlily unidimensional? All these and more questions could
be raised in response to such a definition,

A simller definition, and one which egain does not aenswer
these questions 1s that of Hovland (Stevens, ed, 1951)., "This
situation is similar to the type of set-up that produces stimulus
generalization in conditioning experiments, Response is obtained
to atimuli not generelly used in the conditioning, snd the res-
ponse is greater to stimull similar to the stimulus originslly
used than to those more remote,”

A somewhet more detelled definition is offered by Hilgard
(1956) .

"A new conditioned stimulus, not previously reinforced,
may elicit a ecnditioned response, the first time it is pre-
senteds The probability that it will do so is increessed if
it is similar to the conditioned stimulus which haes been re-
inforeced, Thus 1f & conditioned response is obtained %o one

tone, another tone, at a slightly different frequency, will
also produce a conditioned response, with lesser magnitude
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the further the separation of the tonea, This process where-
by a novel stimulus produces a response learned to another
similer stimulus is known as generelization,"
Here, although an exemple of stimulus similerity is given, a uni-
versel application of the coneept is certainly lacking, Note al-
80 the qualification given to the response, attributing to it a
"lesser megnitude", i,e. modifying the response quantitatively
rather than quslitatively,

Finally, a definition by English and English (1958) provides
& distinetion (and in E's opinion, a useful distinction) between
primery and mediated stimulus generaslization, Here stimulus ge-
nerslization itself refers to,

"ees the fact that after an animal learns to make a cep-
taln response to a certain stimulus, certein other previous-
1y ineffective stimmli will also elicit the conditioned res-
ponse, If the stimulil are perceptually similar, 1t is said
to be a primary stimulus generslization. Medisted stimulus
generslizution refers to the case of stimull, not pereeptual-L
1y similer, that perticipate in generalization beeasuse of the
equivalence of the responses they evoke,"

Here, slthough an attempt 1s made to qualify stimuli, in primary
generelizetion as similsr in terms of "perception,“ there would,
no doubt, erise a ory of ambiguity irom meny psycho’ogists, Me-
dieted stimulus generalization, however, is defined in strictly
observeble terms, snd in terms, not of the stimuli, but of the
responses, Thet is, a stimulus is defined & generalized to, if
and only 4ir, 1t evokcs the seme or & similer response es the orig-
inel stimulus, (This would seem to put the similority of respon-

aes under the same restrictions as were menticned in defining the
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8imilarity of stimuii; however, E believes these rcstrictions can

be overcome 1f the response is defined in terms of a psysieal 8yS=
tem, as will be shown later,)

Despite the simplicity and apparent similarity in these de-
finitions, one would not be correct in assuming that the concept
of stimulus generslizetion has not been criticized, Hovland (1951)
believes much needs to be done before any clear cut laws on the
subject can be propounded:

"Work on the form of generslization gradients is seri-
ously limited by the lack, at the present time, of adequate
scales of gtimulus similarity and response magnitude., Stu-
dies are also needed on the factors influencing the form of
the gradient, One relevant factor is the strength of the un~
conditioned stimalus, The stronger the unconditioned stimu-
lus, the wider the generalization,"

Hullts (1943) definition of stimulus generalization, while
similar to the others, is a bit broader, "The reaction involved
in the originel conditioning becomes connected with a considerable
gone of stimuli other than, but adjacent to, the stimulus conven-
tionally involved in the original conditioning; this 1s called
stimulus generalization,” Of this definition Lashley and Wade
(1946) say, "It is merely a restatement of the ancient law of ag-
soclation by similarity; it provides no snswer to the psycholo-
glcal problem of whet constitutes similarity or how the genersl-
ized association is developed", Attacking the whole concept of
stimulus generalization Lashley and Wade next turn to Hovlandt!s

definition, "To demonstrate irradiation in primary conditioning
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the subjects must be inexperienced with respect to the stimulus
dimension used, in order to rule out any tendency to identify a
single stimulus es belonging in a femiliar graded series or to
use habits of relational thinking,"
Continuing thelr attack of the generalization phenomenon on
a more general level the suthors asdd,
"BEven with human subjects, conditiored to the sound of
a bell, the senior suthor hes obtained the conditioned reac~
tion without further training, from the socund of a buzzer,
of breaking glass, of clapping hands, from a flash of light,
and from pressure or prick on the arm or face, The only di-
mension common $o suceh stimull 1s thet 811 produce a sudden
change in the environment, Such tests show thet the condi-

tioned reastion 1s initially undifferentisted: they do not
tell what associations have been formed with the conditioned

stimaius,”

Leshley and Weade, cliting other examples, turn next to the basiocs
of generalization theory, "The fundementsl assumption of Neo-
Pavliovien theory, that in conditloning ell sspects of a stimulus
are associated with the resction, is demcnstrsbly false,” The
authors then econelude, "Psychologlcal analysis of perceptual sim-
ilarity has epparently reached an impasse, No general laws dese
oriptive of the processes by which s recognition of similarity
18 resched hnove been formulated.”

Lashley snd Wade are rather pessimistic in their hope for an
objective criterion of similarity, "Similarities in experience
may exist for which no objective continuum is discoverable, ss
appears in the slsssification of odors, and in eculvalencles a=-

eross sensory medelities," However, they do adnlt the existence




6

of similerity and, anticipating English and English, a method of
measuring 1t, hence, "Degree of similarity is a product of the
activity of the orgenism, not a physical property.,” This will be
the point of view taken in this thesis, That is, if & response
(as defined by a physieal system i,e. the psychogalvanometer) oce
ours in the presence of a stimulus because it has been conditioned
in the presence of a different stimulus (different at least to
the extent that different sensory orgens are involved in the perw
ception of each stimulus) then generslization will have been said
to have occurred, There is no question here of similarity of sti-
muli, sense modality, or eliciting a response, The only question
to be determined here is whether or not a response will occur to
a stimulus becsuse of S!'s previous experience with snother stimmu-
lus, If 1t does, generalization has, by definition, occurred
(the problem of how a stimulus, perceptually different from ano-
ther séimulua, can be generalized to, will be discussed later).
This frame of reference 1s sumarlzed by Woodworth and Schlesberg
(1954)es ¥If the response remains the ssme, the new stimulus ean
be called equivalent to the old, It may not be equivalent in all
respects, but 1t does elicit the ssme response,” Again, the same
suthors point ocut, "In a somewhat different context a stimulus is
said to be generalized if cother stimuli oen be substituted for it
and ellcit the same response., The originsl context here was Pav-
lovls study of condltioning."

A word might be sald here concerning the relationship of
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stimilus generallzation and transfer of training. IExperiments on
transfer are typified by Yum (1931), Melton and von Lac.am (1941),
and Bruce (1933), For example, Bruce found that making an old
response (using nonsense syllables) to new stimuli resulted in so-
called positive transfer (the ratio of transfer being sbout 1003
63) end that the more similer were the stimuli the greater was the|
positive transfer, Now, most suthors would distinguish this type
of phenomenon from stimuluas generalizstion, This distinction is
not clear to Bl Woodworth and Schlosberg (1954) sttempt to dif-
ferentlate the two concepts by claiming some sort of achievement
1s accomplished in trensfer experiments hence, "Generalization in
this ordinary sense is en achievement, but in the Pavlovian sense
it 48 no schievement but a primitive state of behavior, the only
achlievement being to advence out of this stage by ald of differ-
ential reinforcement.,” This distinction, in E's opinion is avrbi-
trary. Whether ocne is an achievement and the other a primitive
state 18 nothing more than a problem of semantics, The fact of
the matter is that both types of phenomenon obey the same laws,
are predietable using the same concepts, and are subjeect toc the
same effects of reinforcement contingencies. The only distinetion
between stimulus generalisstion and trensfer of training that E
is able to determine is that the former concept ia usually used
when the data are concerned with either snimsl behavior or sutoe

nomi¢ responses, while the latter concept 1s reserved for data
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concerned with human skeletel behavior, Whether this distinetion
is valid in view of the similarity of the laws of both phenomenon
is therefore highly debatavle,

Stimulus generalization experiments using stimull of the
same sense modality and the paychogalvenometer have usually relied
on tonal qualities, Hovland (1937) studied the effects of condie
tloning and generalization of tones varying separately the fre-
quency and the Intensity of the tones, He chose four tones repre-
senting 25 j.n,d.'s (Just noticeable differences) of cycles (153,
468, 1000, and 1967 eycles) and 50 Jen.de's of intensities (4o,
60, Th, snd 86 decibels sbove threshold), In both cages, after
16 pairings of the basel tone and shoek, generalizstion gradients
were plotted on the basis of recorded GSR!S (in millimeters), In
the case of frequency differences the GSR's for the four tones
were found to be statiasticelly significent; however, genereliza~
tion was also evident in the form of a negatively accelerated
curve, As to the intensity differences the results showed a uniw
form generalization gradient aswey from the basal intensity used in
conditioning, This is the type of experiment Lashley and Wade
would attack on grounds that it did not control the veriable of
the subjects previous experience with the stimulus dimension used,
hence the subject!s "tendeney to identify a single stimulus as be-
longing in m familier graded series or to use habits of relational
thinking", They would also criticize the exporiments on the
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grounds that all the stimuli used produced a "sudden change in
the enviromment" consequently it might not have been the proper-
ties of the stimuli themselves which elleited the GSR's,

Stimalus generalization studies varylng, not the sense modale
ity, but the formal and nesningful properties of stimuli have
been performed by Cofer and Foley (1943), Riess {(1940), and Riess
(1946)s In the initial experiment of Riess a printed stimulus
word and & loud buzzer were pasired until the GSR to the word was
at least 3 times 1ts level belfore conditlioning had been initiated.
Then a homophone and synonym for esch condltioned word were pre-
sented 5 times each in random order, The results showed the @SR
to be consistently greater to the synonym than to the homophone,
In his latter experiment Riess used the same conditioning proce-
dure but presented words representing homophoniec, antonymie, and
synonomie relationships to the conditioned words., He also dividead
his subjects into age groups of 7-9 years, 10-11,8 years, and
those over 11,8 years, He found generalization of the GS: was
greateat to the homophones, less to the antonyms, and smallest to
the synonyms in the 7-9 yesr group: greatest to the antonyms, less
to the homophones, and smallest to the synonyms in the 10-11,.8
group; and greatest to the synonyms, less to the antonyms, and
smallest to the homophones in the oldest group (over 11,8 yenrs)

Jtimulus generalization studies have even been used to ex-
plain the phenomenon of concept formetion, Long (1940) trained
3-6 year old children to press a window through which e rectangu-
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lar block of wood could be seen {reinforcemeént of the correct
response comlng in the form of a piece of candy), After learning
of the correct response had been stabllized, spherical stimmli of
verious sizes, colors, and materlala were contrazted with more
angular objects and the eylindrical objects were usually chosen
with 1little additional training, This would seem to measure "eon-
cept formation" adequately only if one were to define it in terms
of a formal, unideterminant, unidemensionasl stimulus attribute,
E believes, however, that most pasyechologists think of "eoncept
formation" as a more involved process than responding to a con-
erete, observeble stimulus on the basis of its similarity to the
conditioned stimulus, That 1s, a judgment made on the basis of
& coneept 1ls usually thought of as invelving principles more ab-
stract then are evident in this experiment.

Inter-sensory experiments on stimulus generellization, while
rare, have been performed. One example of such an experiment is
that of Wylie (1919). Wylie shaped avoidance responses on the
part of 3 groups of rats, based on either conditioned sound, light
or shock stimuli, He found the avoidance response generali~ed to
the other stimuli in terms of a small but consistent saving in the
number of trials required to lesrn the regsponse, despite the fact
that no previous pairing of the conditioned stimulil had been glv~
en, It may be doubted whether this was stimulus generalization
or merely a "sudden change in the environment" the rats were res-

ponding to, Brogden (1939) also did a study in inter-sensory sti-
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mulus generalization; however, he paired his conditicned stimuli
before the response was conditioned., Eight dogs were Tirst given
& bell and light pairing for 10 dsys, 20 times per day, resulting
in 200 palrings of the bell and light, Then a flexlion response
was conditioned in l; dogs by a bell-shock procedure while the
same type response was conditioned in the other li dogs by a light-
shock procedure, Control groups were given the same flexlon pro-
cedure without previocus bell-light peiring, After the flexion
reaponse had atabilized in both the experimental and control
groups, the animals which had been given the bell-shock pairing
were presented the light as s stimulus, while the enimaels which
had been conditioned on s light-shock palring were presented the
bell as a stimulus, The experimental group (which had previously
had the bell-light pairing) made a total of 78 responses to eil-
ther the bell or the light, depending on which one had not pre-
ceded shocks The control (no previous bell-light pairing) group
made a total of lj responses to the conditioned stimulus which had
not been praired with shock,

Here then 1lies a firm besis for defining stimulus genersli-
gation without encountering the probtlem of stimulus simiierity,
In effect, generalization would be sald to have occurred if a
response 1s made in the presence of a stimulus becsuse of previous
conditioning procedures involved with a different stimulus, Whe-
ther the response is made in the presence of the twe stimuli be-

cause the atimuli are similar in one or another dimension or be-
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cause the stimuli were paired previously in a spatial-temporal
arrangement, as occurs in classicsl conditioning paradigms, is of
no coneern here, Thia definitlion is not eircular, for fwm or mor&
stimull ecan be preasented and the occurrence of the respcnse noted
or not, es the case may be,

On the tesis of this definition then, the cuestion whieh this
study hopes to enswer 1s this - will & response, conditioned to e
spoken, meaningful (familisr) word, generalize to the written form
of the word; end similsrly, will a response, ccnditioned to a spo-
ken, unfamilier nonsense syllable, generalize to the written form
of the nonsense syllable? If the response does generalize, it
wlll be irrelevant whether it generalizes on the basis of some di-
mension of similerity, or because of provious spatial-temporal
pairings of the two forms of the stimull in the past experiences
of the subjects, The problem i3 a purely, empirical one, and one
which E feels has many Implications in the fields of testing, edu-
cation, interviewing, psychotherapy, etc. (see ciscussion chapten]
The response (or reflex) chosen for this study is the GSR, since
this response can vary both quantitetively and qualitatively, and
because 1t 1s a response which a subject cannot, without grest
diffioculsty 1f at all, bring under voluntary control (and for o=
ther reasons to be discussed later).

To summarlze then, the question which this experiment hopes
to answer is, will a GSR, conditioned to the sound of a spoken,

meaningful word, generalize to the visual Torm of the same word;
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end will a GSR, conditioned to the sound of an unremilisr nonsensel

sylleble, generalize to the visusl form of the same nonsense syl
lsble?




CHAPTER IX
PROCEDURE

Apparatus:

The galvenic skin response (GSR) has leng been a2 phencmenon
of study in psychology, Known veriously as psychogalvanic reflex
(PGR), skin resistance, palmer resistence, palmer conductance,
electrodermal response (EDR), and skin potential, this phenomenon
was first discovered in 1888 by Fere, Passing n wesk ourrent
through electrodes plsced on a subject's foresrm, Fere noted the
deflection of a galvanometer (elso included in the eircuit) when
he presanted such stimuli as the scund of a tuning fork, the sight
of colored glass, or an odorous substance to his subjectsy This
galvanometer deflection was correctly interpreted by Fere as in-
dicating an incressed flow of electricity due to a decrease in boe
dily resistance, In 1890, two years laster, Tarchenoff discovered
& difference in electrical potential for eny two areas o the body
connected in cireulit with a gslvanometer, Tarchanoff neutralized
this difference in potential by administering = weal:, external cup-
rent in opposition to the aubjecta’ normal potential difference,
4 deflectlion on the galvanometer, from a bssal point, could then

be recorded upon presentation of a stimulus, However, the Tap-

1l
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chanoff method usually refers to merely attaching two electrodes
to & aubject end noting any deflections in s galvanomatgr af'ter
it has stebillized, Although both types of phenomenon hesve the
seme basie physioclogical interaction (generally sgreed to be the
secretory activity o the sweat glands due to the mctivation of
sympathetic nerves) the Fere method 1s preierred in resesreh due
to the fact that it appears more reliamble and because it sllows
E knowledge of the absolute level of a subjects's resistance as
well as the momentary changes in resistance. General experiments
involving the GSR and conditioning procedures sre Cook and Harris
(1937), Littman (1949), White (1952), Grent and Schiller (1953),
and Wiekens (195)),

The type of galvenometer used in this study, the Loyola Pay~-
chogalvanometer, was designed and built by V, V, Herr and L, F.
Osborn (1953), PFor = genersal discussion of GSR cireuits see Dap~
row (1930), Forbes and Landis (1935), snd Flanders (1953), The
Loyola Psychogalvanometer (Fig. 1) was built with the express pure
pose of controlling the emount of current passing through the sub-
Ject, To insure constant current flowing through the subject when|
the psychogalvenometer was balanced, regardless of the baasic resish
tanoe, & closed type bridge circuit was employed, This allows th
comparison of one person's reflex wlth another end eliminstes the
danger an opeén bridge has of delivering so high a current to some
subjects (with & low basic resistence) that they become aware of

the current,
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A problem arises in the construction of this type instrument,]
however, because of the fact that the moving-coil galvanometer
has to be critically demped, or the swings of the besm will not
refleet changes in current with the Proper sequences or time reo-
lations. Having achieved a constant current through the subject,
when the galvenometer is balanced, variations in voltage will oc-
cur, but within the ranges deseribed in the following set-up,
these do not cause eny notable diffieulty,

The moving coil is produced by the G-M Laboratories, It 4s
of the d'Arsonvel Type, very sensitive and yet very rugged, with
& period of L see., and sensitivity per mm. division of scale 160
m, from mirror: 0,06 microamperes, Internal resistance of the
nmoving coil is 100 chms, Extermal resistance needed for critieal
damping is 1000 ohms,

V. V. Herr further points out the fact that the unit 1s easy
to mount, sinece the arms of the magnets have flanges on which the
whole suspension hangs, The knob on top of the unit 1s adjustadle
for the zero point, up to 30 degrees either waye. The total swing
1s in engular deflection L0 degrees, and in reflected light, 80
degrees, this last being rarely usesble with rhotographic paper
but very useful for visusl recording,

The construction of the bridge (Fig,I) merely requires pre-
cision coils (load & watt) for the fixed arms, and equally gradu-
ated steps In the two varisble resistors, steps of 5000 ohms fop

the master, and 500 for the vernier,
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Figure I
LOYOLA PSYCHOGALVANOMETER

Pveles 4. ¢.

| +

P‘i“"l

Bat.
Sw,

J

Sinee current through the bridge 1s constant at ell times,

critical damping avelds all "free swings" of the coll due to its
own proper period of 4" and hence the deflections are true riec-
tures of changes in the subject. Copper electrodes 4 X 13 inches
were immersed in 0,1 N saline solution, thereby miﬁimizing‘the
effects of any sweating by the subject., Total current through
the bridge when balanced = 0,000160 amp. (160 microsmps). The
measured change in current through the subject for a drop of 350
chms is one (1) microampere incresse, Voltages across the subject
vary with his R. If a subject had only 5,500 ohms of resistance,
he would receive only 0,88 volts, whereas one who hsad 50,000 ohms

would receive 8,0 volts, Mean R for this set-up is 30,000 ohms;
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a subject with average resistance receives l;,80 volts, an optimum,
The magnitude of the response was recocrded in terms of & mm, de~
fleetion from the basic level of reslatance,

The other two pleces of sppaeratus involved in the experiment
were two electrodes in a circult consisting of 3 1} volt cells,
in series, with a manually asdjustable induetorium of the Harvard
type between the cells end the electrodes, enabling E to regulste
the amount of shock {although the coll setting was chenged only
once during the entire experiment); and an electrically operated
tachistoscope {or memory drum). Both the shocking apparatus and
the tachistoseope could be started and stopped by E by means of
hidden foot pedal switehes, That is, by depressing one foot ped-
al E was eble to close the "shocking" circuit thereby sending cur-
rent across the gap separating the electrocdes which were attached
to each subjects! forearm, When E's foot was lifted from the ped~
al the eircult was autometically broken, Wnen E depressed the
foot pedal controlling the tachistosecope, on the other hand, the
eircuit remained closed {even if the foot pedal was released) une
til it was depressed sgsin, thereby enabliing the tachistoscope to
run at 1ts own set time interval withcut continued control by E,

The subjects consisted of 10 full-time undergraduste students
(5 men and 5 women) at Loyols University, renging in age from 18-
22,

Material:
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A list was made up consisting of four nonsense syllshles
(FAP, POB, MEV, and ZUK) and four neutral words (Pencil, Pond,
Swim, and Give). The four nonsenseo 8yllables were tskén from
Hullts (1933) study which showed that, of 320 seleeted nonsense
syllebles, these four evoked reports of meaningfulness less than
5% of the time; the four neutrsl words were taker “rom Smith's
(1922) study which showed these four words evoked the smallest
GSRts,

Assuming then that these eight items (four words and four
nonsense syllables) were relatively neutral to the subjects, E
made up 8 random lists of the eight i1tems with the exception that
the word !'Pencil! and the nonsenso 3yllable 'FAPY appeared twice
in each of the 8 lista 1.e. a total of 16 times. The rationsle
behind the procedure was this, Under the gulse of testing the ef-
fests of emotion on intelligence E would read aloud all 8 1lists
with a 5 see, interval between each word or nonsense syllable,
Every time the word 'Pencil'! or the nonsense syllable 'FLPY was
called out the subject received an elecitric shock, After the sube
Ject had heard all the lists (which included 16 'Pencil! - shock
palrings and 16 'FAP! . shoek pelrings) the second part c¢f the ex~
periment, determining generalizstion from the sound stimulus 'Pen-
eil! and YFAP' to the written stimulus form of 'Pencil! and 'FAPY,
was started., Here, each subject was presented the 1ist of eight

items (inecluding 'Pencil! and 'FAP!) twice, once by E reading them
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aloud ageain and once by having them eppear singly, end in their
written form, on the tachistoscope, There was ebout a 15 sec,
interval between the presentetion of ecach item this time, and each|
subjects' GSR to each item, as presented botl orally by E and vi-

sually on the tachlatoscope, was noted, To control for extinguish

]

ing effects half the subjects were presented the list orally first
and on the tachistoscope lest, while the other helf of the sube
Jects were presented the lists in the reverse order, The purpose
of the second part of the experinent wes designed to detemine

1) 1f a GSR had been successfully econditicned to the spoken word
tPonicil? and to the spoken nonsense syllable 'FAPY, 2) ir the GSH|
had been successfully conditioned to these spoken items, had it
generalized to the written word 'Pencil! and the written nonsense
syllable YFAP' gnd 3) if the GSR had generalized to the written
forms, was the degree of generalization greater for the meaningful
stimulus (Pencil) or for the non-mesningful stimulus (FAP),

The procedure, in more detail, is as follows, Upon entering
the testing booth each subject wes seated to the left of B and the
shock producing electrodes were attached %o his or her right fore=-
arm by mesns of self-tightening medicel straps, The first and
third fingers of the left hand were then inmersed in the finger
oups of the Loyola Psychogalvenometer, Each subject was told to
as3ume a§ comfortable a position ss possible since they would not

be allowed to move during the experiment, The following instrmic-
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tions were then resads

"We are trying to determine the effects of emotion on intele
ligence, I em going to say some items, one every five se-
conds, Half of the items will be words with which you are
femillar, half will be what we cell nonsense syllables, A
nonsense syllable conaists of two consonante with a vowel be=
tween them, 1In all cases the vowel will be pronounced in its
long vowel sound, For exsmple, the nonsense 8ylleble P«E«B
would be pronounced FEB, The list of eight i1tems will be pre:
sented eight times but each time 4t will be presented in a
different order, Since we are trying to determine the effectg
of emotion on intelligence you will feel an electric shoek
every once in a while during the presentations of the liat,
At the end of all the presentations you will be asked to re-
call, verbally and without spelling, all the items you can
remember, Ready?

v

Bach 1ist consisting of the four neubtral words and four none
8ense syllables was read in a random order except that each 1list
c¢ontained the word 'Pencil' and the nonsense 8yllable 'FAP! twice,
Hence, whereas sach word and nonssnse syllable was read a total of
eight times, tPencil! and 'FAP' appeared sixteen times, and imme-
dlately following each vocsl presentation of !'Pencil! and TFAPY an
electric shock wes administered by mesns of the above-renticned
hidden foot pedal, At the end of all the auditory presentations
each subject was rsked tc recall as many of the items as possidble
and E pretended to record their responses,

The following instructions were then read:

"This time you will be given the 1list both audibly, by ny says

ing them, and visually on this tachistoscope. Here there wil

be a fifteen second interval between each item snd the list
will only be presented once audibly and cnece visuslly, Againy]
after these two presentations you will be asked to recall as
many of the items as possible., Ready?

During the presentetion of each 1ist the subjects GSR's {in
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mm.) were recorded for all the items presented, both sudibly and
visually, without any shoek being administered, Esch stimulus was
presented after the GSR to the previous stimulus hed stabilized,

Fow it might be suggested that what E is doing is setting
up the spoken word and nonsense syllable YPencil! and YFAP! as
conditioned stimuli, eliciting an anxiety response, and determin-
ing whether or not the anxiety response is elicited by the corres-
ponding visual form of these same stimuli, Experiments correlat-
ing anxlety end the GSR have been done by Rackley (1930), Darrow
(1936), Weleh and Kubis (1947), Schiff, Dugan and Weleh (1949),
and Berry and Martin (1957). In the present study, however, this
correlation is neither assumed nor disputed, Rather, the GSR is
accepted as a response comparable to any other response an organ-
iam might meke, except that in this cese the response has the
added advantage of being defined quantitatively and in terms of
& physical system i.,e., the Loyola Psychogslvenometer,




CHAPTER III
RESULTS

Before going to the specific results of this study, scme come
ment 18 necessary on the unit of measurement to be used, Frevious
analyses of GSR results have shown the "basic level of resistance®
to be of great importance im determining the magnitude of the tem-
porary fluctuations of the gslvanometer due to the presentation
of stimull, That is to say, a subject with a relatively high ba-
sie resistance will usually show & greaster momentary variaetion on
the galvenometer, when a stimulus is presented, than a subject
with a low basic resistance, This, cbviously, males the compsri-
son of different individualt!s GSR results somewhat awlward,

Many studies have been done on this problem i,e, Haggard and
Garner (194,6), Lacey {1947), Lacey and Siegel (1947), Jones and
Haggard (1948), and Haggard (1949), Becsuse of these, and other
studies, there was a plea for the use of conductance scores, log
eonductance scores, square roct of the conductance, ratio of re-
sistance, ete, Probebly the most widely accepted, but certainly

not universally accepted, score transformation is that of Haggard

a3
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(1949)s Using the criteris of simplicity, normality, and equali~
ty of units, Haggard argued for a score arrived at by dividing thef
log resistance change GSR plus an empirically determined conatant
by the level of skin resistance (basic resistance) and multiply-
ing the result by 100 {te rid the score of fractions),
Fertunately, the controversy over the proper unit of meassure=
ment is not aspplicable to the present study, for the following
reason. As mentioned sbove, the controversy has arisen because
of the influence of the basie resistance levels upon the temporary
conductance changes, making a ecomparison of different subjects une
relisble because of the subjects! different basic resistance le-
vels, In an experiment such as this one however, the comparison
to be made is an intra-individual comparison, not an intereindi-

vidusl one, That i1s, an individual's GSR under one set of con-
ditiond is being compared with his own GSR under e different set

of conditions, both sets of conditions involving essentially the
same basic resistance level since the same individual is being
measured, No comparison is being made between one subjectts GSR
and another subject's GSR (which would probsbly involve different
basls resistance levels), Furthemmore, the GSR chenges to be com-
pared occurred within five minutes of each other, hence any changel
in besle resistance level, if any, of a given subject is of such
minor magnitude that it would be properly termed irrelevant to
the results, That is to say, in a generalization experiment such
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as this one, the comparison to be made i8 not between two or more
individuals with differing basic resistance levels, but between
the seme individual, with the seme basic resistance level, under
tvo types of stimuli; hence the basic resistance level is not an
uncontrolled varlable, Any transformation of scores, therefore,
would merely be a linear transformation not effecting the relative
scores E is interested in, This same argument also holds for the
group data shown, sinee each subject, with the same basic resis-
tance level, is & part of each group compared, To swmerize then,
a transfomation of basic data is not needed in this study because
any comparison of scores alwaeys involves the same basic resistance
level,

For the sbove ressons, and also beceuse the daba of the GSR
are being treated as a response similar to any other response an
organism malkes, the results will be reported in millimeters (mm.),
Thet is, mm, will be used since, as mentioned previously, the GSR,
a8 & response, will be defined In terms of a physical system 1.e,
the Loyols Psychogalvanometer (the scale of this instrument being
calibrated in rm.).

The results are shown in figures II end I1I, In figure II
the GSR's for all the items are presented Tor both the audible and
visual stimull, It can be seen from this figure that Pencil, as
presented audibly, evoked the largest mean GSR (15,8), followed by
Swinm (9.11), FAP (8,9), and Pond (6,6) in the audible series, Ex-
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eept for the surprisingly high GSR to Swim these results would
seem to indieate that conditioning to the sudible stimull Pencil
and PAP wes successful, That Swim produced such g 1argé GSR can
be explained, E feels, by the 'act that it wes the first word in
the sudible list which was used to determine the subjects! GSR;
hence the large GSR is not a result of the specifie word itselr,
but rather i1s a result of the fact that Swim was the initiel stiw
mulus of & procedure that had been previously seccompanied by shock
In other words, Swim constituted a "sudden change in the environ-
ment" which Lashley and Wade (1946) spoke of as producing a gene-
ralized GSR. Purthermore, since the audible lists presented dur-~
ing the conditioning period were presented in randem orcer, all
the words and nonsense syllables became conditioned stimuli to 8
certain extent, due to their spatisl-temporal pairing with Pencil
and FAP, and more remotely, with the administered shock itself,
It cen also be seen from figure II that while both Pencil snd FAP
evoked relatively large GSR's, Pencil was more effective then FAP,
E believes there are several ressons for this result, First, the
items in Tigure II are presented in the order in which they were
presented in the audible post-oonditioning phase, It ean there-
fore be seen that since Pencil occurred before FAP and was not
shooked {shock wes not administered while the GSR's were being re-
corded, obviously) any extinguishing effects would be expected to

generallze to FAP, Also, one would expect a stimulus which is not
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familier to the subject, such as FAP, to require more conditioning
trisls to build up the stimulus as & conditioned "negative" one,
a8 compsred with the femilisr stimulus Pencil,

As to the visusl series, the order of presentation wes as
follows: Give = ZUK - MEV ~ Pencil - Swim - FAP - Pond - POB,
Here 1t can eguin be seen thet Pencil (10,1) evoked the largest
GSR, fcllowed by Give (5.,9), FAP (L.1), end Pond (3.8)s Again, it
is noted that the word Give evoked a lasrge GSR because of its ini-
tial position in the visual, @SR detcrmining series (aeo the dise-
cussion above on the word Swim), Furthermore, the sound of the
tachlstoscope motor approximated somewhat the sound of the shocke
ing instrument when shock was applied hence one would also expect
a large GSR to the initial stimulus of the visusl series until cx-
tinction had taken place reletive to the moter of the tachistoscope
(slthough buffer words might have been used to extinguish this ef-
fect B felt they would not have been explicable in terms of the
instructicns given to the subjects). Again one can see that while
the visusl stimulus Peneil evoke? a relatively large GSR, the non~
sense syllesble FAP was not as effective, This result can in part,
be expleined by the fact that Pencil occurred before FAP in order
of presentation (as in the sudible series); but here, however, the
GSR evoked by FAP is not as well differentieted from the other
GSR's as it was when presented mudibly, That is, while FAP evokes
2 smeller GSR in both the audible and visuel series thay Pencil,
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its GSR can be clearly dlstinguished from the other GSR's in the
sudible series, whereas the GSR's of the other items in the visual
series are almost all es large as FAP, Another interesting result
seen from Figure II is that with the exception of the word Give
(explained sbove) all the visual stimuli evoked lower GSR!'s than
did the same stimuli presented audibly (to be discussed below).

Figure III contrests the mean (SR's, for the ten subjects,
of Pencll as audibly presented (15.8) and visually presented (10,1}
the nonsense syllable FAP as audibly presented (8,9) and visuelly
presented (4.,1), and the mean of the meeans of all the eudible sti-
muli (6.05) snd the visual stimuli (3.59), Here, while it csn be
seen that there 1s an obvicus difference between the stimulus cone
ditions, a t-test (Tehle I) of the dif ‘erence between Pencil as

presented audibly and visually is not significant at the .10 level

Table I

t-tost of the Difference Between
8 to Au

AUDIBLE STIMULI

Pencil FAP All items

Pencil 1.51
VISUAL
STIMULI FAP 1,90
All items 2,00
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(t = 1.51); similarly, for FAP a t-test shows the difference be-
tween the two conditions not to be significant at the ,10 level

(t = 1.,90); whereas for the stimuli es a whole the difference be~

tween visusl end esudible presentation i1s significant at the ,10

level (t = 2,00),




CHAPTER IV
DISCUSSION

ithough the above mentioned t-tests do not sppear signifi-
cant E belleves they cculd have been affected had two factors beeny
increased, Firﬁt, the number of stimulus-shock pairings (16),
while adequate for the purpose of setting-up the previcusly neu-
trel stimulus as & conditioned negetive stimulus, is not, E be-
lieves, an adequate number of pairings to determine, absolutely, o
generalization {or discrimination) response (since however, two
conditioned stimuli were involved, resulting in & totel of 32 e~
lectrlie shocks to each subjeect, 1t would epprear doubtful that the
subjects would accept an incresse in this number), Seeond, had
the intensity of the shock been incressed, generalization to the
visual s’ imulus might have been inereased, for as Hovland {(1951)
points out, "The stronger the unconditioned stimulus, the wider
the generalization®, It should be pointed out thet slthough all
the subjects could verbally report which items they were being
shocked on after the experiment, there was no noticeable behavioral
change by most subjects while shock was being adminlstered, The
only eriterion involved in the intensity of the shock adminias-

32
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tered was that the subjects felt and reported feeling shock im-

mediately after E sdninistered it on & trial besis whilp reading
the instructions., Now, whether these two factors would noticeably
Influence the relstive GSR's is, of eourse, unanswersble {indeed,
there is a poss'bility thet each might well offaet the effects of
the other),

In any event, the t-tests do show certaln trends whieh sre
confirmed by figures II and III, Firat, it is evident that the
GSR has generalized from the audibly presented stimulus word Pen-
eil to the visually presented stimulus word Pencil, However, it
is also evident from figure III that there is a fairly large de-
crement in the GSR generslization to the two corresponding forms
of both stimuli (Penci} and FAP)., Hence we might say that for
meaningful material there will be a response, nevertheless a rela-
tively smaller one, to s stimulus presented in visual form as cone
trasted with the response to a corresponding stimulus presented
audibly, if the audible stimulus was the one to which the response
was originally econditioned, That 1s to say, if a spoken word is
followed by punishment (aversive stimull), 2 response of scme sort
will no doubt oeccur when the spoken word occurs sgein, This seme
response will slso occur, but in a relatively smaller degree, when
the printed (visusl) form of the word is presented, For example,
there are meny individuals who, because of WWE ;e-sth
mulus-punishment contingencies, will experifif6e an emetiona@)eaov
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tion or commit & perticular type of response when a "airty" or
"four letter" word is spoken, On the basis of this axperiment,
one would then predict that s similar emotional resetion or res-
ponse will occur, albeit of .a smaller magnitude, when the "four
letter” word is presented in its written or nrinted form 1.e. as
@ visuel stimulus, Agein, in assocleticn tests such as the Kent-
Rosanoff or the Semantic Differential the stimulus word "men", ir
presented u3 & visual stimulus, might well evoke g reletively dif-
ferent response as contrasted with the response given to the word
"men" presented as an sudible stimulus, That this generalizstion,
for meaningful material, will occur from the sudible stimulus to
its corresponding visual stimulus (or vice versa) is, of course,
made on the assumption that differentisl reinforcement of the two
forms of atimull has not occurred, That 1s, if the visual form of
the stimulus 18 followed by positive reinforcement and the sudible
form of the stimulus followed by negative reinforeement, obviously
generalization will not occur. Indeed, this process is the exact
opposite of generaligation, namely discrimination.

As to the non-meaningful stimulus FAP, the evidence for gene-
ralization 1s somewhat lacking (¢t = 1,90), That is, given a sti-
mulus to which a subject is relatively unramilier (relatively, bee
cause the subject is familiar with the components which make up
FAP i.e. the letters F=-A~P), conditioning in the sudible area does

not seem to generslize to the corresponding stimulus in the visual
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area. This lack of generalization is further verified by noting
the slight difference between the GSR to FAP as visually presented
and the mean of the GSR's for all the visuelly presented stimuli
a8 shown in figure III.

These results raise the question of why a response to a femi-
liar stimulus, such as the word Pencil, will generalize from one
sense modality (eudible) to another sense modality (visual), while
this same generslization will not take place in relation to an un-
familier stimulus (FAP), Although the resolution of this quesation
1s clearly beyond the scope of this paper, E would Bke to offer
some suggestions, First, stimulus genersligation from one sense
modality to another cammot possibly be the result of stimulus simi-
larity since, obviously, stimull affecting different sense modal-
itles must possess different formal qualities, The only alterna-
tive, E believes, 1s that the asudible stimulus FPencil must have
occurred, a number of times, in a close spatisl-temporasl reletiocne
ship with the visual stimulus Pencil, resulting in a elassicsl tyrq
conditioning procedure, That 18 to say, the word Fencil must have
occurred, as both a visuel and sudible stimulus, in close succesw
sion, much a8 a bell and food are paired in order to use the bell
as a conditioned reinforcer, E belleves it is reasonable to assumd
that this pelring takes place in such situstions as educational in-
stitutions where "reading aloud" pairs the visual and audible stim-
uius, If this palring of the sudible and visual form of the stimu-
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lus has not occurred, then generalization will not take Place, as
was the case with FAP, .

This hypothesis, thet in order for generalization to occur
between twe dissimilar stimuli, the stimuli must heve been reired
spatially and temporally, has fer reaching impiicetions, Ir, for
exemple, teaching machines, which use only visusl stimull, were
used extensively in education, one woulé expect a large verbsl re~
petoire to be built up by the student in relation to printed ma-
terial, but a relatively small verbal repetoire in relation to au-
dible stimuli, In other words, one would have students doing ex~
cellent work in resding and writing, but at the seme time their
abllity to understand or carry on a conversation would be very
limited. The only way this rether noxious situation could be a-
volded would be to implement an extensive program of pairing the
audible stimulus with its visusl counterpart,

Again, in eclose interpersonal relationships such as counseli
and psychotherapy, where social intercourse is telzing place on a
strictly verbal level, certain implicetions may be noted, Since
the goal of therapy 1s to modify or chan-e a response pattern to
specific stimuli, generalizstion from the verbal level to the cone
crete stimulus itself is generslly assumed, That is, if the goal
of a particular client and therspist is to modify the client's res-
ponse pattern to his father, and since the client and therspist

are dealing with each other only on a verbal level, generalization
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from the stimulus word "father" to the actual father must be as-
sumed. If the generslization ia not taking place, one wpuld 6X-
pect the client's response to the stimulus word "father" to be
quite different from his response to his actual father, hence ther:
apy would be relatively ineffective here, For exsmple, the client
in therepy might "intellectualize" when speaking of his Cather,
This, as most therspists know, means the client will geln little
{rom therapy at this point, From the frame of reference used
here, 1t 1s because the client is not generalizing from the verbal
"father®” to his actual father., If he were he would probably be ex-
periencing en emotional upheaval, in which case, generslization
and effective therapy, would be tsking plsce., Indeed, one might
say that therapy will be effective to the extent that generslizow
tion from the verbal level, which therapy desls with, to the actu-
al, reality level, takes place. Also, in diagnostic work, one would
expect some generallization and some diferences in the responses
given to items as asked sudibly by an interviewer and as presented
visuelly on an inventory such as the MMPI, (E apologizes for the
inferential nature of these examples and reslizes fully the neces-
sity for further experimentsl confirmetion,)

Another interesting conclusion which may be drawn from the re-
sults of this experiment is the ract that the subjects were res-
ponding, not to the analytic aspects of the stimulus, but rather to
the stimulus as a whole, That 1s, although all the subjects were
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certeainly familiar with the component rarts maeking up the word
"FAP" (the letters F,A, anc P), they were not familiar with this
particular arrsngement of the parts, hence the lack of generali-
zetion for the word FAP as compared with Fencil, This would seem
to confirm Skinner's hypothesis of verbal behavior, that an indi-
vidual reacts to the stimulus pattern as & whole pather than to
its constltuent parts,

Further confirmetion of thesc conclusions stems from o come
perison of the mean GSR's of all the audibly presented items as
contrasted with the mean of all the visuelly presented items {ri-
gure IIT). For audible stimull the mesn GSR is slmost twlce that
of the visual stimulil indicating sgmin a dif’ erentietion of the
two types of stimuli. Also, en interesting fact I1g that, with the
exception of the word Give (explained above), éll the audibly pre-
sented stimull evoked larger GSR's then their visual counterparts,
indiceting generalization also occurred in terms of socund pstternms

(2 dimension of stimulus similarity?).




CHAPTER V
SUMMARY

In order to test for generalization effects between audible
stimuli and visual stimuli (and in terms of meaningful and non-
meaningful stimull) ten subjects were conditioned to the audible
stimuli Pencll and FAP (nonsense syllable) by pairing them with
shoek, GSR's were then recorded for the stimuli as presented aw
dibly and viasually, The results showed that GSR's generalized,
though with a rether large decrement, from the audilie stimulus
word Peneil to the visual stimulus word Pencil, However, general-
ization from the sudibly presented nonsense syllable FAP to the
visually presented stimulus FAP was not evident,

The implications of these results for the fields of education}

counseling, psychotherapy, and diagnostic work were discussed,
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