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Abstract

’I’hé Formation Of Stimulus Equivslence Classes‘;
‘ Througﬁ Implicit Responding .
Ku& Gordon Brénner |
¢ April 3, 1988
Private events (Skinner,\ 1957) and ﬁnplicit\ hehavior ~‘(Ke:mtnv)r‘,
1924 1977)\ ‘both‘S :refer to pﬁenomena such as thin‘king, visdalizirig,

and reasoning,. al\tl_'iough they are ~anaiyzed\ in  different  wmys.

‘Specifically, .private events refer o responses thyt occur in. the

presence of certain stimuli which are accessible the individual

alone. Implicit behavior occurs when the original stimulus ohject is.

absent #nd a response is instead made to a substitute stimulus object.

_To. gdte, little or no empirical research examining private events or

implicit behavior has been generated. I’hls ‘thesis performed such an
empirical analysis by using a stimilus equivalence paradign, where the
ransitive relation between two stimuli -one that was seen previously
nd one that was new- could oﬁly have blen made via a substitution of
he original gtimulus. Overall results showed that 13 ot 20 subjects
eitfhex; \inmediatelyy or eventuallfy acquired 4-stage equivalence. The
results aré disc:us'sed in terms of the fole that implicit responding
s in equivalence classes, and possbhile inipl‘ic‘ati‘ons' of these

find ings on psychopathology.
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~The Formation of Stimulus bquwalence Classes

Through Imp11c1t: Respondmg

Béha\;iorism. can be defined as a "doctrine that regards “objective

and access{ble facts of behavior or activity of man and aniniels as the

only proper subJect for psychological study l'(Random House College

I)mtwnary,; ~1934).» A preat deal of reséarch theorizing,‘ and’

discussion, all-centered around the sbove axiom, has been forwardéd in

an_ attempt, to better understand the lawful relations which control and
\ . . .

pfedict behavior.\ Radical béhaviorisin has. att:enipted" to understand

behavior through rigorous empiricsl - observauon in, an  effort to

develop and promote ps‘ychology as a nat:ural‘ science. This

naturalistic approach, however, has at times resulted in radical

beha\‘riorism‘beingmismderst:ood in an important wey: -that being, it
ignores or at least underrates such phenemena as thinking, J.magmmg,

atcitudes and reasoni.ng, also knom as pri.vate evem:s. :

This mismterpretatmn i unfortunate, for radical behavibrism‘
‘doés, in fact, accomnodate . events. that are observable only to the
behaver, -Skinner (1953, p. 258) has asserted that private stimuli

‘are influencial and, as such‘,‘ should not be excluded from an analysis

of behavior siuiply because they are inac(:essible to an outside

observer. .Indeed, a caﬁplete account of behavior denands that pmvate

events be dealt with and wderstood in a ’ueaningful way. To fail to

do so is to campramise a complete explanatwn of a science of behavior

at best, or devaluate a significant and fascinating part of human

_activity at worst.,



- function to the substitute stimulus through & partial

- or function, or through a contiguous . temporal
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J.R. Kantor (1924, 1975) has also discussed thinking, feeiing,
and the like nder the rubri'q of Mimplicit beha\iior‘."hlmpli‘ctt
behavior vefers ‘to a response that occurs in  the _absence of the

original stimulus -and instead )t;hruugﬁ the operation of a substitute

£ .
er its stimulus

s&inmlﬁs. The original ‘stimulus comes to Cral
l dentity in torm
- spatial relation
which c'uccprred at some point in the ipdividual's history. e may '

ruminate over a particular problem, reminisce about a memorable

\vacationd, verbally describe a person or object, or kiss 5 photopraph

oé‘a lpved :one, fof ‘example. A r:_;sponse\ is wade to. a sui)stimlté
stimulus wﬁich functions in lieu :of some other stimulus in whose
presence . the original ‘behavioral‘ event occurred. It should be
mentioned that implicit behav‘ior and 'priQate events dieal with Lhe ‘s‘zame ’
sor‘ts of phenaiens, although they are anfaly'&ed in different wﬁys. \
Both treatments will be discussed in more det:ai\l below, ‘

| Skinner and Kantor both present ‘certain similarities in their
discussions of events bf this (t)\rpe. . 'The stimalus phases in both types
of analyses (i.e..,; .the‘ private stimuli in Skinner's treatise and the
originél stimulus and, in- some cages, the substitute stimulus in
Kantor's analysis) ‘are privéte in the sense of being obsé:'vable only
to an audience of one ~(Skinner, | 1953, p. 25‘7; Kantor, 1924,*p.

298). In addition, the response phases in both treatments can - be

either private or public (Moore, 1980; Kantor, 1924, p. 312). lhere

is, however, an important feature that differentiates the two analyses
in an ‘important'way. ‘Implicit behavior slways inwolves a substitution

of one stimulus for some original stimulus. Private events, however,
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f.r;.:;.y o;r, Jasy- not ‘inﬁ?ﬁ\r‘é tﬁeg’f‘fé'f‘:?;f:ﬁ;ﬁ of a k;s\:ﬂ‘).stitme ‘stimulus. At
i ‘times, the response is made through mox;é direct contact with :—; private
stimilus, with no intervention by a Substitu%‘stimulus. For\example,
the utterance "1 ha(re a headache" may be a responge controlled by a \
state of pain* in one's head, with no necessary mvolveneryt of' 3
‘substitute” stimulus. - A central concef:t in this ‘study inVc;ives
responding that oceurs through the operation of a substitute stimulus.
Although Skinner's 5nalysis‘o.f -res‘ponses to private stimuli doeéi not
nectesarily inclgde this : substi;utive‘ féature, a discussion of his
viewpoint will be imlﬁded here ‘because it does provide ‘theoretical \
. back‘wround relevant to this study. ‘ ¢

Although radical behavionsts are willmg to talk: about private
evénts, few have attempted to study them experimentally. This may be
j the case because che covert nature of prwate stlmuh makes them “more
- ditficult to  study than behavmr of a more overt variety. The often
subtle nature of responses to private stimuli has no‘t‘been dealt with
:vei-y ‘effec‘tively, in part because it has yet to be fully reahzed by
some behavmr analysts that an object ¢an have fmctmns other than
those that their natural properties would suggest. ’/fhat is, not only
can stimali simply\‘serve as stimuli in their own "right,f but they <can
also ‘be, a‘ substitute for other sti:rnuli. The responses to these
Substitute stimali could function beneath one's own skin, 8s -in
thinking ahdut an  object or \feeling behévior. Clearly, the utility
and implications of_> substitute functions of sf_i.mhli are not yet fully
understood,

A second reason for the paucity of empirical analysis of these

types of phenanena ‘might involve  a reluctance of some behavior



: respecc to 1\‘_-n nnglns,‘ and hist:ory of develomem..

A

analysts o mx,lude unobservable  events in  their descriptions of .

observable bt_lwvmr relations.  Covert’ responses inwvolve seomingly:

-

wnobservable mediating activities, activities that ave susceptible. to ©

being invented at will to quitkly solve any ditficulties fn t-hv‘:

relationships among observable stimuli. - ‘ ‘ I

B

This objection, however, reflects. a misunderstanding of  the

detinin roperties of° implicit behavior.  The response phases of
: behay punse |

implicit activities are, in fact, commonly readily observable (Kantor,
. 1 N .
1924, p.  312). The ditficulty of observation lies pot in the

»
P

-response phase, but the stimulus phase of the action. One can easily

observe the happy expression of sancope recalting same personal pood

fortune, tor example. 1t is considerably more problemaric,. however,

to determine the precise nature of the private stimuli with which the

person interacted., Implicit events are wderstood in terws of  dhe

R

N PR
relationship between the responding uf an organism and the stimulating

of an enviromment. Further, this rel.;atiohs?li;i must be  exanined  with

t : .
'I'tnrdly, radical behaviorists have tended to translate  sach

things as thcughts, feelings, and visualizing into behavioral Lanpuape

.

and stopped there. Private events are .met— adequately explained by
mere translation l’nwe(ler. Clearly, an plrtcal andlyu.s uf (‘(mplvx

huinan Eum,monmg is vequired to better imderstand this diﬂu.ulr put

~1mportant ‘ phenmenm..x -The significance vt such an :snalyiﬂs Becomes

t o moen

even more apparem; whe?; it is realized just how - r)ft.en We ENRage *in

»

behavior that doed netz directly affect events or objects.

To be sure, there are Very real difticulries in uwbserviny, and

mderstanding "subtle acts of thinking, seeing in the absence of the

A »

‘ Bape 4 { N

S
M
.
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ching seen, hegring in the absence ot the thing heard, . and s0 -on.’
Making ‘matters even more xntrlcate is the fact that each of us brlngs
a complex history into the present s1tuation and - interacts with a
canplex enviromment. However,' a thorquh . and compkgzl accont of
" behavior demands adequate explanatlons for impiigit events. . This

study attempts to contribute to such an analysis.

DlSCUSSlOD cf Key Terms Terme
There are three maJdr conCepts that deserVe fufther explanation~

private events, xmp11c1t behavior, and stimulus equ1valence.

-

»

Private Events ’ : B

Private events refers to those responses that occur wxch respect .
ftn certain stimuli, stimuli that are accessxble only to the 1nd1v1dual
alone (bklnnar, 1957, p.. 257). Since the stimuli are. pot available .
“to 6tﬁets,~they are said to be pfiVQte. The responses that 0ccﬁr fram

" this p;ivaté stimuiation“ hoﬁever~ may 'thénsélves Be private or
~public¢ " that is, ‘ the response may be detectable to the individual
Aﬁxclusively or by outsxders as well, ‘

) Although prlvate stimuli are characterlzed by their avallablllty '
 to the behaver alone, Skinner (1957 P 258) is careful to polnt out
;bat stimuli situated bgneath one's Qwo skin are o d;fferent than
exterﬁal~‘stimuli,‘ Fugther, _responses to. private stimuli have no
‘spécial\propérties that dispingﬁish‘ them from responses to public
_stimuli. Béth types of responses are subject to the same laws and
principles .that shape and maintsin-behavior. Both are learned by an
individual primerily chrough differential teipfércenebt. The ma}ot‘

‘difference between the two is that, in the case of ﬁrivate evénts, the



U~

verbal community must circumvent the problem of privacy: reinforc inp,

-

responses that occur in 'the presence of inaccessible stimili operating

. .beneath one's own skin, and are therefore unobservable to outsiders,

Because the stimuli are hidden, the comunity can rieve;" be absol\xtel‘y
certain ‘ofAthe ‘exact natu& of the private ~evént. Nor can we suppose
that private responses, by théir cbﬁrert nature, are 1n‘her§nt1y
sixperior to overt reSponses;‘ They can both hé acmuntéd for in tems
of the same concéptual framework, which shall“ be further discus;md

shortly,

According to SKinner (1974, p.- 17), private stimuli cannot be
-, . .

_said to cause public behavior. That is not to deny the passibility

L]

that a private event may' have someé degree of  disceridinative,

- elicitive, ‘and reinforcing effectiveness. over an explicit behavior,

However, the identification of the "cause" of private responses comes
1 L1

by nining the contingencies of reintorcement which control and are °
responsible y this behavior type. - Skimper in fact - ascribes causal

status to public stimuli 6nly (Parrott, 1986) .
_ Parrott (1986) took issue with Skinner on this point, however.
‘She brings attentfon to an inconsistency in Skinner's tormulation:

although both public and - private stimli - have discriminative,

elicitive and veinforcing propefties (properties which typically are "

sufficient to give a stimulus causal status), only external stimuli
~are depicteq as having caxisai finctions, Skinner ;i}d not clarity. why
" causal status is not given to private stimuli, even ‘though ‘they can
operate in. ,{ w,ay similar to public stimali.

Pi:i\iété events are comprised of. two classes:i 1,” Private sthnuli

reported ‘verbally, and 2. Covert behavior such ag’ thinkipg,

.

Page 6
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imagining, and the like. -Each is now separately considered.

Verbal Keport of Intemal Sensations. We must “be' able to give an
adequate accomt of how private event can result in the develpmeni: -
and msin‘tenanc\é of a verbal report of that évent.; A useful amalytic
framework for better understsnding verbsl descriptions of internal
.Sensacions is - the thx;ee-term contingency of reintorcement. \ ) This
cohtingency‘ congists of an antecedent discriminative stimulus, which
.sets thé ogcas\ioi{ " fo—rr;a resbonse to occur, follovzed\by reinforcement.
~'l‘o~ put‘; this contingency 'fn' the context of & private eveﬁt, the
discriminative stimulus is some particular internal event, such as:
hunger pangs in-one"s stu‘nach; fThe'reSponse in connection with this
private stimalus jmay bé the verbal report of the sehsatiﬁn: "I am
hungfy."\ 'fhe verbal community, n;)w having gained access -albeit
‘ indviret:tly- to the private event, -may reinforce .‘the ‘ reéponse by
aclmowledging the report:‘or otfering some food. »

- The Verbal community, however, is faced with a difficulty, - They
do not have direct access to the private discriminative stimulus
oceurring within thé‘indi.yiduél, making it difficult to identify the

Qar‘iables czy;\trolling the behévior (Skinner, 1953, p‘. 299) . "I‘Hey
cannot accownt for the fesponée‘by pointing to a cohtroliing ‘Stimulus
in the same way they cbuld for‘a stimulus situated in the external
'envirmunem;:;g)‘}z {:hé' person who is being intermally stimulited has
this pr.i\vilédged contact with the private stimuli. Yet it is the
verbsl commnity which, -through differential reinforcemen:, : develops
the connection. between the intgmal stixmla;:ibn | and the person's

~verbal report of these sensations. \ ~ 1
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Without this direct contact with the person's internal state of -
. M N \

affairs,. the verbal commmnity encounters a more difticult task in

establishing the contingencies ot reipforcement which pruduce: verbal

responses to private stimuli thgaﬁ 18 the case when the discriminative

.stimulus is public and common to both parties.

‘This dilemma is not entirely insurmountable, hewever. Skinner

(1957, p. 131) provides four explanations Tas  to how the verbal

‘community can differentially re'mforce verbal reports of private

events, thereby enablmg individuals to attnch a verbal label to their
mternal sengations.: All four explanatmns are baqed in sone hmn on
public stlmull fhat: are assocmted in a _reasonably consistent way with‘
t:he prwat:e.@tlmuh (Moore, 1980)

‘ -In the first case, a public accunpannnént ‘ot‘ the ‘pri\m‘te evmf

enables the verbal comnumty to gam indirect access tu the 1nLernal

*\stlmulatmn. The verbal commumty could acc.epc -A per&.on 8 report “of -

‘pain (for example, "Ogch!= That smarts!") if there w'aé a public
accdnpanimeﬁt, such as seeing the individual stub their toe against 4
hard object (gkinner, 1957, p. 131).

A gecond possibilitf \i_s that Areinforcemen‘t lSy the cnmnmﬁity
occurs because the verbal rESpunbe to the private event is au,unpdzne.(l

by some collateral response. A person who reports feeling nauseous

may also ‘hold his or her stomach and émit groans of discomfort, for

‘example (Skinner, 1957, p. 131)..

Thirdly, the verbal response which is descriptive of ‘the
speaker's private events ‘may‘ ‘have originally developed as an overt
response coptfolled by publi& stimuli. .An‘y private stimuli that were _

concurrently present with the external stimuli may also gain suse

a
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”
: measu;'e of @trol éver the verbal response. As a result ‘of ~this
pairmg of ‘public and private Stlmull the latter may contmue to
“exert control even in the absence of the extemal stmmlus. In other
words, although« the response was initially developed in the Qresenée
~of éxteﬁal stifnuli, any coVert si:imuli that were present“ along \'with‘
the public st:imuli may come to gain some degree of control over the
same verbal response (Skmner 1957, p. 132).

In‘the fourth case, an overt response reinforced in the ‘presence
of "publ'i(‘:ﬂ s{:inmli may be transferred to s private event by virtue of
common propeft'ies. .To illﬁstrate, we leatn to describe a particular
kind of stomach discomfort as. "gharﬁ“ as a result of certain
properties of sharpness shared'by the stimuli produced ' by pointed

objects (Skinmer, 1957, b 13, |

Covert Phenomena. The second class of private events are covert

beﬁaviors. This type of event includes such i)hen‘mena as chinkiﬁg and
remembering. These events, are viewed as private behavioré ‘whicﬁ are
no .d\ifferené\ in principle from public behaviors. The ‘foxfm fhat these
private behaviors take, h(;wever, may diffe}“ ‘from public events, .
Covert t?ehavi.ors may occur on such a small scale and recfuced magnitude
that only the 1hdividual in question can observe the gmittéd‘ behavior
(Skinner, 1957, p. 141),

Covert beha?vipr is usually first acqui;réd and manifest as overt
behavior which then becomes private for any one of, threé Yeasons.
First, covert behavior is at times simply more convenient than overt
behavior. It is easier to silently verbalize our ‘thoughts than t\o‘ say

them aloud. As well, we, can "test” a resbonSE by trying it ‘on

»
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ourselves first at a ccvert‘ level and, depending on the anticipatéd \

consequences, then decide whether or not to emit ¢he response overtly.

In other words, verbal behavior which was once performed outwardly may

‘become reduced in magnlt:ude wntil it no longer is v151blg to otherq. ‘
This silent form of responding, being easy te do and serving a useful,
purpose, ig often _reinforcin%g -to  the speaker and cmwsequently
maintained (Skinner, 1957, p. 141). ‘ ‘—

Secondly, behavior may occur at a covert level so as to Cavold

aversive . consequences - should . the behavior be pertormed publicly

(Skinner, 1957, p. 141). "The person who éa*ljbys tal‘king may be ;

reinforced = for his or her verbal behavior up to a point, but it he vr

she continues to speak incessantly, . the listener may pwish the
speaker by shoWing, signs of disinterest, or worse, hy walking away,
Similarly, to speak sloud during a solemn church service is to risk

being reprimanded by some or "all of the cdngregatim. We may

enthusiastically sing in the shower when we are alone and ‘withuu‘t the.

threat of punishment from a displeased listener. ’

Thirdly, overt behavior may becqme covert  because the  stimuli
that comonly operate during: t?he public behavior becuane wesk or
defective, resulting in a correspondingly weak reé;ponse ‘(Sk’inner,
i957, p. 142). Fi)r.‘exaniple; if two pe;.opl'e are looking for a friend

in a well lit, uncrowded store, one might say "There she 1is!" upon

seeing their acquaintance. However, if this scenario took place on

foggy night (where the visual circumstances are weak and ambigmur;) ,

one might; softly mumble or say to oneself, "I think'she“might be over

there, but I'm not sure."
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Implicit Behavior

Humang often engage in behavior in a way that does not directly
affect events or objects. We mé)} covertly plan the events of the day,
feel- love towards someon=, or daydream sbout that perfect \vacation,

for example.:‘ Within the realm of this indirect, or mediate, contact
v;ith one's surroundings ‘s_sre‘ complex activities; called implicit.
resptinses. Implicit behavior refers to mediate activity whereby .the .
| object reacted to. is absent a'nd is regponded to only through ‘a
substitute stimulus object (Kantor, 1926, p. 295, 1975, p. 198).
An individual en?agmg in mplicxt behavior does not produce any
' direct etfect on the original stm\ulus such as tummg the page of a
book or 0pening a door, because the ongmal stimulus is absent.
’ Rather, a response is wade to a subst:ltute stimulus Whl(:h functions in
lieu bf some other st Lmulus in whose presence ‘the original behavmral
_event occurred., ’ |

.The fact that a respor;se is made to a .subétitu}:e‘. “stimulus 'and‘
that, further, this ‘response is ineffectual iw»ith respect to.thé
on;iginél éﬁi.'mulue‘ob‘ject -are the essential qualities of implicit
re‘qp{)nding, Thi‘s \malges possible a‘wide variety of ac.tivitieé that .
could not otherwise oceur . Implicit behavibz; ‘maj occuy simply as an
end in itself, or alternanvely as a precurs}r to overt behavmr.‘ In. .
" the fomer case, t:he implicit action is done for its own sake; - is
“not a preliminary event occurring before behavmr df 8 more dlrect )
variety. E.xamples of these "independent imphci.t reactlons (l{.antor, \
1975, ‘p. 209) include daydreaming, ~ran1n1scing," and runinating
'behaviors. These activities are engaged in simply as an end in

itself; they do not necessarily: result in any practical behavior,
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Sunetimes, however, implicit behavior is counected with direct

behavior. In -these cases, it.is a precondition to overt activities,

‘or what Kantor (1975, p 200) calls "subordinate fmplicit ‘hehaviur."l

. The implicit action is a component of a chain of behavior in which the

fipal reaction is an overt behavior producing change in same object.

These preliminary implicit actions are required for effectuating some:

concreté final result. Consider the musician at her piano cunposiﬁg i
'score for . a theatrical play. Before actualiy writing the mu};ic, the‘
individual must respond implicitly to the nature of the scenes, the
desYres of the producer, the length of each act, and the general wood
‘of 8 parl:icﬁlar episode.’ fAnother illue.traticn would  involve a4 man
who ,' upon  seeing 3 stfanger weafing a r.‘:oat similar to that of a

‘friénd's, remembers to give that friend a telephone call and attually

does so. The implicit action (calling the friend) was aroused ‘hy a

substitute stimulus function found in the the stranger's coAt. . In
otﬁer words, the coat represénted the friend towsrds who;m the final
behavior was directedf | |

‘Subordinate hﬁplicit behavior may also occur ‘\ A8 a reaction to
past events or futufé ﬁossibilities. Ii; mayb take the form ot a
substitute or replacement action, such ag when sdﬁeone clenches his or

her fists upon recollection of an insulting ranark made by sameone in

‘the past. Fin‘ther, the day's ‘events‘ m‘ay:be planned - befure | actually

being done, or the possible consequences of buying a house considered

.before msking the actusl purchase. As well, someone may retreat Into

their past -experience to examine previous reactions and thereby gzin

insight as to how to behave in the present circumstances. 'That is, ap

inventory of past behavior ~t:hs‘t: occurred during‘similér situations is

*

.

PR ——
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taken, and the most appropriate choice made, before ‘the performance of -
exphcit action.,- Subordmate lmpllClt actlvn:y, then, is essentlally
a‘ process of covért;y perfonnmg an action before any overt and“
effective behavmr begins. ‘

All types of J.mplicit behavmr, ho matter ‘how complex, are

derived fran previous direct contact with the ehviromment. Creativity.

“and ingenuity represent combinations, exaggerations, and coordinations

of actuag contacts with things in the individual's history. . The
theoriescf Einsteic were formed by che intégracion and extrapolation
of principles' and hycotheses with whic‘h‘he had; previous familiarity.
His postulations were not creaced out of noighing; even his’

imagination was able to operate only within the limits set by actual

. experience.

The Development of Implicit Actions. An implicit behavior is

developed through sane pnor immediate contact of the reactmg person*

w1th the original stl.mulus. Implimt reSpondmg can be seen as a

detachnent of a reactlon from its original stmulus—resmnse relatmn

whereby the reaction is_; mStead connected with substitute stimulus
objects. As a result of this diésociatian of a respons'e from. its
original relat;.on the implicit reaction not only can take on a
dlfferent form from the ongmal reSponse but can also increase in

complexity (Kantor, 1924, p. 303). Thus, this detachment from the

" original 'stthmlus may result in behavior that becames increasingly

dissimilar in form until it bears little or no resemblance to “the
original response. y - : '

At this poiot we may well ask, Huw can an i_mp11c1t behavior occur

~ vhen it i‘s detached from the situation in thLCh it was first acquired?
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The solution lay in the féct that there must be some common  elament
between the 5stimul_i~_ and/or setting tactors found in both the original‘
and implicit behavioral episodes for the latter W ‘Dl:‘.‘\ll.“.
Specifically, an ‘i.mplicit action can occur it some common feature ot
the pasi;;aﬁd present stimuli exists.  For example, a child will suck
on tanythihg remotely resembling a nipple.  Secondly, common setting

factors of the stimuli may be responsible For a particular behavior.

We may, for {nstance, act towards a stranger in a manner similar to

- . s

the way we act towards a2 friend simply because the stranger is in, a

place canméﬁly occupied by the friend.

The Nature of Implicit Behavior. Implicit reactions operate in the

absence of the original stimulus which penerated the original
behavior. In other 'm\rds,\ implicitf behaviors are aroused by a
substltutlon of the omgmal stunulus and the mdwmual ‘engages in

some form of prevmusly developed behavior, 'l‘he regponse ¢an be ot B

. very subtle nature especially it the behavior is far ranoved trom the

stlmuh wlth which the individual is currantly mt:eractmy Such s
the case d\;rmg daydreaming behavior, for example, In thu case, the'
implicit activity may be difficult to observe, bfl‘xen we  cannot
identify the Substi:tUte stimulus i_nvoiv_ed, know littie about -the
person’'s behavioral history, or cannot observe l:;le response emaltted

in the presence of the substitute stimulus, we can only speculate

about the nature of the individual's implicit action. It is important

‘to note that although an unphcit action may not have a direct effect

on the environment and may be dlfflCult to observe, it is ro less

definite a response to stlmuh than is an explicit behavior, Further,

the complexities found in unphc:.t behavmr are no greatar than thosge
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founﬁ in correspandingiy complex ‘explicit actions. In.fact‘,,these two
- types of x;eat:tgioﬁs are cmplanentéry‘and continuoﬁs modeés of behavior
(Kancox;, i9214, p.  298). Clearly, implicit behav:.or constltutes
anﬁhere from a small to a ~iérge role in almost all camplex hman
action, and are thus inﬁegrél and si.émflcant components of behavior.
Thé degrge of similarity between the impli\(:it behavior and the
f)tiéinal .re{action‘ ‘can  vary widely (Kantor, ~ 1924, p.. 299)-.
Conventionalized response‘s\, such' as veebal l;ehavior, often show a high
degree of resemblance An fppography bei:ween the ﬁnﬁlicit and replaced
activity; COnvé‘rsely, the bwplicit response is wore likely to be
different. . from the originél béhaviox: when the the lattér is an
. nhosym_ratlc responsé t:o a i;articular isolated - circumstance.
Nonetheless, there are defmlte determining: conditions, usua}.ly found ‘
. " in.the ofiginal environmental setting of the s;i.muh, that indicate.
precisely what degree of correspondence an- implicit action will have
~with thg m:iginal bet\aizi;ir.
Althg;ugh implicit responding covers a5wide range ‘of behavio;‘s,
they can be \brbadlj grouped ‘into one of tw‘o clasges: ‘repfesehtative
or *sub.sti‘tutive (Kam:or 1924, p.  304). Representatwe unphc1t
actions refers to the unphmt reaction takmg on a snmlar form as‘
" the init‘:ial regsponse performed in the presence of the origmal
stimuli. Being a ’difect rennaﬁt of a previous behavioral eplsode, it
r héas at ‘least some shared. r:bpogi‘aphy ;as the former response. In ot};er
words, t:here is a- tau‘ly close relation between representatwe“
implicit responses and the originsl stunulatmg SLt\wtion. Imagery

responses fall into - this category; for example, a homesick soldier

-who finds amy~fo<?\d unpalatab‘lel may be able tosee and even spell his
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;mother's home cooking:, even thoti)é,h he is far ‘away From l\@i\e.

Substitutive responses, on the other hand, haye no resanblanc‘e to
the behavior Initially perfonnea in  the’ pres‘;encé of the o‘ri\ginalv
stimulus. These responses may be entirely symbolic and, as such, very
tar rémoved . trom the‘ behavioral ;cont:ivngencies .which tomed the
original behavior. Dreaming, thinking, and planning mf'e examples ot
substiéutive reactions. . The .person engaged in such behavior may be
totally ‘unaware\‘of{ his or her symbolic feactiuns. | Further,
‘obser.vation vof substitutive implicit reactions can be; ditticuly to
observe d‘irectly,\ and typically requifes ‘t:lge\xme ot inference.

Between the two poles  of ful‘ly\ representative.  and ﬁuLy
s@étitutive reactions is verbal \heha\vior {(Kantor, 1924, p. 3Ub).y
" Verbal behavior is an extremely etfective type of detached x4¢:a‘ctizar)
because of the pase with wlﬁ(:h it ean be périnhnmi, its distinet
morphology,»_‘ and its ability o be réadily moditied, As a3 result;
verbal behavior serves‘ as a most adequate substitutive mechanism in
- describing objects an;i eveﬁts. ‘ |

"Kantor further subdivides implicit \hehavi(.)r into seven  different
types (Kantor, 1924, Pp. ‘306s31ﬁ). “The tirst of these are repétitive
implicit responses, whiéh are actionsg that. are es}sent:ia»lly iijentical
- to behavior i)reviously perfomed while in contact\with' the or‘igiﬁal
stimuli. For example , a mother who is asked what her _daﬁ;z,hter's
resction was when she received a pift mighﬁ mhn)ie‘thé facial and bt}dil’y‘
expressions that occurred during the original resction; the implicic
?nd original responses are very similar in topogrs;phy.

The second type of implicit responseé are inciplent re?ctions,

which refers to-the implicit response only partially duplicating the
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oripinal behavior. One possibility here is - the imbl icit response
duplicating the origingl action -iniﬁially, but does not remain .
idertical to completion. “This type of reaction can be effectivefy

illustrated b$v 8 "tip—of-the-—tcngue"‘ phenomenon where part of the

*prommcmcion of a pame can. be enitted buc ‘the remamder cannot

because of the absence of an adequate stunulus to evoke the cc:mplete

E TN

response (Kantor, 1924, p. 306).

The' third type bt implicit behavior, vestigial implicit

. o )
responses, 1is a response involving fragments of actions from previous

perfonnances. Vestigial implicjt behavior can be differentiated into

. _one_ of two different forms: images and vestigial movement responses.

Image responses are reaction systems left over from previous

" perceptual contact with specific stimuli. The individual behaves in a

manner similgr to whép he or shé was  in - dir.ec\:t‘, c'on‘tac\t‘_ with the.‘
stimuli. Sﬁould the i.mage be vivid enough, one may seem to almost
see, heay:, of s:f)ell things, or talk and otherwise réact: ‘to 3 person,
and the like, The intensity of the mag.mmg is a functlon of the
magmtude and vivxdness of the onglnal circumstance, as well as the
amount Of time that has intervened between the imagined and_ original
situation. An intenée ’ image*' reaction ‘\‘Jé.{lally hag accompanymg
movenent and physmlogxcal responses  as well. Recolléctlon of a
distressing event, for _instance, may mvolve physmal gestures

cardiac pélp;tatioris, and glandular actnn.ty\ accanpanymg the

visualized event itself.

Some implicit acts incorporate and integrate previous responses
to form new and useful concepts. These reactions, .called

organizational implicit actions, enable us to consolidate segments of -
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past behavior so that effective action can be tsken in the present,

An av{chitéct designing a buildihg,f tor. exampie, will cfraw upon
previous experiencés when other buildings were designed, select

aspects §f each experience that \fguld be usetul _to the present

situation, and _synthesize them to fom a »blueprint ot thé new
‘istrmt;lre. This type ot implicit response, then, both substitutes for

and orchestrates previom§ experiences in a torw that can be useﬁxll'y

applied in the present circunstance. Concepts ‘ca‘n be  derived from

ifnpliéit reactions that “ sum up the individual's past experience, m;

from one's coﬁtact with information, including reading hooks or
hearing others speak about topics related to ‘the*particular concept,

Kantor (1924, p. 309) points out that the ‘abitity to ﬂiwelnp :
concepts 1is closely correlated witl‘l verbal 'ahility," for concépts are
stimulated into action through words, whether-s;;x)kén. or ‘wrici:er‘;. I\
speaker's wordls, t:hen., can be éeen‘;as an extension ot that. [)ersorw’;s\
‘implicit reactions whéreby past behaviufs ~:;re collected, inteprated,
and formulated into the iaresent verbal utterances,

The fitth type of implicit reaction gre‘ combinative responses,
whicﬁ seem to be difficult to distinguish from orpanizational im;;licit
action. Nor)e%theless, combinative implicit behavior refers to the
creation of a r'léw forn of behavior, an ingenious mode"(.)t Thinking, or
the detvelopnent of an ideal of some sort, Combinative actions arise’
as a result of the detached nature of implicit reactions, which allows
for combinations of previous activities to form new and{_)discinetiva *
behévicrs. _ B

Fanciful imizlicit responses are those which are engaged.in as  an.

- } : ~ .
end in. itself and are totally disconnected trom any close contact with
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. . . | . |
external stimuli. Daydreanmg or bemg absorbed in one's stream of
thought are -éxamples of t}us type of implicit response.

The. fmal reSponse type is referentl.al implicit action.. Verbal
behavior is t:he most promment although by no means excluswe form
of referentlal :unpli.cit action. “Verbal lyehavmr is referentla_l in the
‘sense .that it~ re‘fe‘rs‘ the listener ‘tQ objects pr\ events\. -An infant
will utter a VOcai response to refer the listener ‘to_a parricular nged
or .wbject. B Th . child, unable to aécanplisﬁ some task on its O\;m,
develéps the 'abgty to emit a verbal response as a substitute for
this a;:t:ion. ‘ “The listener fun'ct;iohs_ as a mediator in pér‘fomi‘r')g the
requeéted‘ behavior. The vérbal response, then has taken’ o0, a
reterentidl ‘funcrion. Verbal behavu;r often consists of references to
objects, even%s persons, or canditmns Verbal utterances irj‘ this

*

case can be seen as deta(_hed responses to Ob_‘jeCtS made poss1b1e by

:;he applicauon ‘of substitute stimuli.

The Observation of 1mphc1t Reactmns. M.any unplicu: behavmrs are

obsewable and. morphologlcally sx.m.lar ‘to overt\ responses; = these
cases can be readily studled anplrl.cgﬂly.. In other cases, hdwev;er,
the. implicit a'ct is not d"itectly observable and an infere;m::‘e regarding
the nature of the unphc1t behavior is necessary. ‘We knorv about: the -
nature of plannmg, reasoning, and rehearsing on].y when some related".
‘explitlt behavior is menifest as well. This does not necessary’
‘ " suggest, M th.;at tﬁe impli.cit act cannot he accurately .
identltied Knowledge of the implivcit res;xmse can be realized

through observation of concanltant direct behaviors or through their

3

verbal explanation.

Understanding i;hg\ im{:licit reactions® of a perseﬁ occurs by
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" assiduously bbserving the individual under various Qtin&latiﬁg
environments (Kantor.‘1924. p. 312). Once a comprehensive  knowledge
‘ of the person's réacﬁions to various contacts with the enviromment is
achieved, understanding the nature of\his‘or her. implicit behaviors .
becd&es more plausible, 1t 7is‘ d;fficuit~ o know  what kinds o
implicit Behaviur someone is engaped in simply becauée the woriginal
stimuli . are” absent\iand we may not have access tb the substitute
étimﬁli. The task becomes sqnewhat easiér if we know the person's
History of contacts with the envirohment and can thus reoonsﬁrdct\basr
interactions, Tﬁié poiﬁt\is exanplified by - the f@gt that we uan‘
predict ﬁYtH much greater accuracy what an inthnatehtfiend‘é opinions
on 3 given topic‘will be as‘pppbsed\to that of o strangerfs.‘ it :¥1ly )
"\because we haﬁe greater knowledge éf‘thg‘friend'S'history. n
| ' FUrtﬁér; since. each person has a differeﬁt history ué behavioral
répektoires,*and sihce implicit responses are pertormed in the{ahsenﬁe
of the ériginal sthnuli\T(feéqlting‘ in countless vafiacinns ot
‘~substitut¢ _stimulus typeé being pos§iﬁie), individual ditferences are
, more -pfohpuncea in; implicit ,rea;tions thén in  other 1ypes of

behaviors.

Stimilus Eduivalence

It has been demonstrated that when humans arxe taught a series of

conditional discriminations, the individual stimuli

»

used {n these
discriminatidns~may becomne relatéd to gach‘othér in pew ways Lﬁat Q&re
not explicitly taﬁght» previously (Devany, Haygs. & Nelson, 1986;
Dube, Mcllvane, Macksy & Stoddard, 1987; lazar, 1977; Lawar,
pavis-Lang, & Sanchez, 1984; Lozar & Kotlarchyk, 1986; Sidian, 1971;

+ I R
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Sidman & Cresson, 1973; Sidman, Kirk & ‘wmson-mrris,ﬂé'ss; Sidman
& Tailby, 1982;  Stromer & Osborkﬁe_, 1982; Wetf\{erby,‘ Karlan‘ &
Spradlin, 1983). '1f an individual is téught to match A to B and ‘then .
A to €, heor she will be able to match B to A, ¢ to A, B toCand C
to B without additiom;l tfaining ‘ |
I‘o 1llustrate a pmtpre of an appl,e the written word APPLE, and \
the Spoken‘word :apple are stlmuh that 1mtlally have no relatlon to’
each other in terms of me(_mmg or physxcal topography. Given the
appropria:'m contingenciés? however, these pﬁ&si‘cally dissimilar
stimuli hecomne ﬁmétion:ally interrelated to fprm a class of equivaleht.
stimuli. A
A stimulus equiva\lenée cléss is said to exist if the stimuli  in
the class show the three detining pr;npertiés of ‘reflexivity,_ ‘:'s;,rrmxet:ry,Ji
. and transitivity (éidman & Tailby, 1~982). Reflexivity ‘fefers to
peneralued identity matching, whereby a. novel stlmulus is matched to
) ltself under condit;mns of no remforcanent._ For anmple reflex1v1ty .
would be danonstra‘t‘ed if the subject, having been slnwn the writcen
word APPLPJ, could 321&&,t t:hat same word from s list of words _even if
remforcenent ot that choice was not fprthcaning.~ Put anoth way,"‘a
reflexive relation can be expressed as "if A, then A; if B, théﬁ B,"
and éo on. | _ -
Symmetry is said to@[ if two different stimuli ~ar‘e"
ﬁmctionally‘ fever‘sible: "if A, cher; B; if Ig,‘f:hen A Symuetry W
retérs to an untrained bidiréctiohal relationship betfween two stimali,
lif the stimuli in each trai.zﬁhg pair afe also félated in\ the reverse
;)rder wi thout \dghggct tfaining, syﬁmétfy is said to exi\st’. _ For

~‘example, “.in the presence of the written word APPLE, a picture of an
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vapple is selected and reinforced. Then, without reintorcanent, in the
presence‘ of a picture of an apple, the written word APPLE is chosen,
. The third defining property of the equivaieﬁce relation,

rransitivity, requires -at least three stimuli. 1t thHe relations "if

A, then B" and "if A, then (" are tsught, transitivity would be
~ ? + N .

daﬁmstqated if the relation "'if B, then C" emérgaiiwi'?:hout addtt\'.n.tm 1
.‘trjaining. ‘Transi‘tivity‘ réfers to‘ the relatedness of a given ‘Stimulus
paif a‘s a result of a prior linkape to a Lommon mediating sumulns.
To - Lllustrate 1f a plcture of an apple LE’\\\ elected in tHe presence ot
 the written word APPLE, and if the s;:hken word "dpple ‘is selected
‘upon seeing the written word APPL};, transltw:.ty is bdld to oceur  if,
' w1th0ut add1t10nal teachmg, the spoken word "apple" is '_‘h()sen upon
seeing a plcture of an apple.; Q
© This expenment w1ll modlfy thle basm e 1 by usmg s;ubst.i‘mtfe .
stl.mull, stimuli the subjects w1ll have not seen prevmusly in this
. -
context, instead of the orlgmal stimuali durmg the equlvaleng:e
testing phase. Thus, the paradlgm outlined above muld now become ""1 t
A, then B" and "1f A, then C," but now the transitive n.].atmn hecomes
"if B, then wmew C." If this new ~trarqsitive relation emerpes, we can .
conclude that the new stimulus etfei:tively~ funceioned as ‘a subst itute
for the origvinai stimulus thereby demongtrating 1mphc1t bt_havwr;ty
The propertles of an equwalence relatlon are -smxman?ed in lame 1
{see Table . ‘
‘Stimulus equivalence has been demonstrated with a variety of
subjects, 1t has béen shown in normal children and a;iults (‘e.g.,
Lazar, 1977; Sidman et al., 1985; Sidvan, Reuzin, Lazar, Cunningham,

Tailby, & Carrigan, 1982; Siduan & Tailby, 1982), and mentaily



. Table 1

Properties of the Equivalence Relation. ¢

- 2
1. Reflexivity:
2. Symmetry:

3. Transitivity:

")

“1f A, then A. 1f B, then

“If A, them B. If B, then

"If A, then B; If A, then

Thereforey if B, then C." ‘

-

- Page

B" etc.
A‘ n

C'

23
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. handicapped individ\w,ials"‘('e.g‘., Devany et al., 1986; Dixon & Spradlin,
1976; ‘Dube et al., 198:/‘; Sidman et al., 1974; Stromer & Osbm‘m\a,
’1982) . Equivalence : relations have :—ilé:g anerged using arbitrary
stimili (e.g.,. Devany et al., 198b; Lazar, 1977; Lasr et al.,
1984), with .stéimuli ‘presented in the visual‘moda‘lic;.r (é;g._‘, lagzar ;et
al., ‘198&) ,» of in bot;h»viSual andfaudicory mudaiitic\q {e.p. ,:Diion &
Spradlin, 1976). Sidman et al. - (1985)\ found Fhat the equivélence
model ;oﬁld be expanded to sik—ﬁmber ‘equivalence classes. |
. Although conditional \aiscrﬁpinationé have been Shown ! ir; pigeons
(e.g., Kendall, 1983), momkeys (e.g., D'Amato, Salmon, & Colwnbo,
1985; Sidman, Lazar, Cunningham, Tailby & Carriga},, .1»982), “and: 1
dolphins (e.g., VHermén & 'I'nqnpson; 1982), thé anergénce”{)f equivalence
reiacign;s, in non-humans has yet tcﬂbe demonstrated. The failure of
noﬁ-hm;:ms"‘ ;:o demonstrate tﬁe‘ formation of eguivalence ciassgs
" indicates that equivalence will  not autanétically oceur - showld an
drganism learl.')~ vari\‘pus conditionél discriminations. Ha);es & Wultert
(1987) suggest that stimulus equiva.léhce may b;e’\ relatédvﬂ to langmagé
- ability. The findings of Devany, Hayes & Nelson (1986).lend support
to this notion. They found that stimulus quivalence“wtll anerge  in
“tisrmal  or  retarded chiidren with 1ang|,_§|ge ébility but not in
' Language-impaired retarded children.
To date, howevér; no - published research has: used the equivaleﬁce
paradign to demonstrate implicit behavior. The main purpose of the
‘prese*ht research is to empirically demonstta;e implicit behavioi‘ by
inserting a substitute stirpuhxs ‘in place of the original stimulus
© during the faqu.i\zale'ncy testing phase. The study of when and” how an

- individual engages in implicit -behavior is a function of one's



Pagé 25
." | |

fsmiliarlty wlth ‘the_ person s hlstory of responses to various
‘condltlons qt stimulation. This knpwledge enables the observer to
discern and predfct which objects are substitutable for other objects,
and to draw apprOprlate c0nc1u31ons. Thls study wlll ‘examine the
fonnation and dencnstratlon of implicit respondlng. By creating and -
_monitoring a history of respending in each subject, it‘will bé able to
predict which substitute .stiﬁuli are- controlliné their implicit
reactions. |

;‘The?e are four main questions -this thesis will address:

1. 'Can‘implicit behavior be demonstrated using a stimulus equivalence
model7 o ‘ \
- 2. Can the stimulus phagse of the implicit response be 1denL1t1ed?

3. 1s there any d1tterence in the acqulslplon of stimulus equivalence
iwhen pictures. are used quiné the ‘treihing‘ phase and are then
subs;ituted by words during the test phase versus words being ugéd “in
‘ﬁraining and pictures usea dufing ﬁeéting7 | |

b, what. implications might this "have. on psyahopathology (i.e.,

labelling and interpreting situations. and experiences)?

\Method
The equlvalence paradlgm used in thxs experiment is outllﬁpd in
}1gure 1. Four classes of stlmull were used, each class consisting of
three“stimulx. ‘Three of these ‘classes slways contained arbitrary,
abstract stimuli - (see Figure\ . ; The fourth class consisted of \\
pbotégraphs of faces in one condition of the»experimeﬁt; énd nouns in

the second experimental condition. Solid lines in the figure ir_)dicate ‘

N A )
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.Condition 2 ‘
) : Prabe .

stimuli\

Figure 1. The equivalerice model used in this experiment. The stimuli in

. Sets’ A,SB‘, and C are arbitrary nonsense shapes. Set D stimuli are, in

conditimk'l,:phetogra;‘)h slides of fécas, and in condition 2, nouns. that

.each describe one ‘of the . -faces. During the testing for equivalence

phase, nouns were substituted for faces in condition 1, and faces for

nows in. condition 2. Arrous point *from sample to comparison.The solid

arrows AB, AC, and &.represmt conditional relations’ that were explicit-

ly taught to the subjects. The broken srrows DB, BD, AD, BC, CB, and CD

indicate those relations that were tested for emergent equivalency or
. ~ - — — :
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relations that were éxplicitly tayght" during the training plias;e.‘

Dashed lines J.ndlcate the equlvalence relatlons which were probed for

‘during the testing\p};lase.

Subjects

Twenty University students, ten males and ten females,

" participated in the experimént.‘ Their ages ranged from 18 to 25, with

.a mean of 19.5 years. They came to the laboratoxy for two seSsions,

lasting approxunately one hour each the exact duratwn dependmg on

the amount of trammg each subJect requ:.red to learn and maintasin

baselme matchmg perfomances Each individual was ~paid, \updn
completmn of the expenmmt seven dollsrs for his or her

partmipatxon.

Apparatus

Subjects sat beforé‘é panel consisting of a screen .onto which
photograph‘ slides of the stmxuh were prOJecced three keys, each of

which correspénded to one of the three compar ison sta.mull shown on the

screeh; and a3 green and red light, mmcatmg whether the subject's

selection was correct or incorrect,
< .

The experimenter was situated in an adjacent room. - He

manipulated a«coht;rol panel consisting of an advance slide‘bqtton, as
well as a éorrect i'eSpdnse and an incorrect response button;. He» also
noted subjects' resﬁonses on a master data sheet.

The. stimuli cons is“ted of 9 abstract nonsense shapes, 3 photograph
slides of faces, each wicr‘m a different facial exppession, and 3 ‘nouns
whxch were relatéd to \thé faces.  The. f:%lCial expressions and

corresponding nouns  were: @ ‘happy face - HOLIDAYS; a sad ‘faée"_

N

K

v



“Page 28

FUNizM and a meéﬁ face - TORTURE.

The phot:ographs of: the three facial expressions were chosen from

Ekman s (1976) Plctures of Facwl Atfect‘ The same individual, g7 )

malé appearéd in all three pictures; hat.h photogz‘aph was  chosen <m
the basis of Ekman s - (1976) normative data of obf;ewer 8 ra‘tings.‘t‘or
. each facial expression. Those expressions scoring in perceived rating
of happiness, sadness, and anger wére used. '

These nouns were (.hosen because they corresponded with the tac lal
expresslons yet were .not over}.y obvious in thelr relat:edneqt. to the
photographs (as would he the case if the words. HAPPY, SAD, &ni ANGRY
were chosen, for example) In ot:her worde the nouns were selected
; becaus\e they had &  COommon cultural relatedness\ to the facial

expressions, and thus would serve as si‘>table counterparts to the
faces. ‘ o | \

1o one"experimenéal g:éhdition, the "'abstract shapes and facial
photogr‘;phs were- used ‘dut:ing tl;e training phase, and the nouns were
substituted in ‘plécé of ﬁhe photographs duriﬁp,“ the - testing for
eq\‘Jivalence pha.se.‘ In ‘the second condition, the shapes and’ nouns were
_used during th;e 'trai.niné‘pha:‘;é, and the pho_togréphs substituted %’or
the adj ecti‘.;e_s dur‘ing the test phal;e. ‘

Each slhidg consisted of a sample stimul(x's‘. showri at the top of
 the screen, and three _comparison etimﬁli dlsplayed in a row below the

sample. Edch stimulus was approxunately 2" X 1.5".

Procedure ' -~
‘, " There were threé phases "in this \experimmt:f an identity matching
pt{ase‘ (to_ .test for reflexivity), a training phase involv'ing the

correct matching of one of three comparison stimuli to a. sample
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*stimulus, and a test phase which investigated, whether or not
\ ;quivalence had emerged. Each subject was taught individually, and™
each thderwent the same training sequence, A general outline of the
sgquénce of the experiment is shown in Table 2 (s‘ee\ Table 2).

The identicy. mat;cbing phase in\;'olved the subject tpatch_ing a gi\faw
semple stimulus ‘to ‘én identical comparison stimulus. This served'as a
test for retlexiwty and also helped the sub_;ect become orlented to
the rtesting enviromment. After each response, correct chomes were
‘fo]:lpwed by-the illuninatién of a green light;. . Incorrect chqices were
followed by a red light. (Similer feedback wa‘s also given for all
other types - of relations, with the " exceptian of the
test—tor—equwalency probe 1tems where no feedback was admm‘stered)
Once the subject met the criterion of 24 correct out of 24 . items, he
~ or she beg‘em the tréin\ing phase‘. \ | | B

Ihrmg the training phase subjects were told to try and match

through a trial ‘and error process, the correct cunpariSOn with the
sample stimuli. . Subjects first learned to select Bl in the presen;e
of Al ,: B2‘iri the pfeset;ce.of A,‘Z‘,‘ and B3.in the bresencé’gf A3 (i.e.,
AB matching). The same three ccxhpé;:ison stimuli, one correct and. the
other two. :incorrect, appearéd ‘cn evgry\ trial.’ Sﬁbjects went through
balanced sets of 30 items until they achieved a criterion of at least
29 ‘correct trials in a set. Thus, if a subject écﬁie;ved 28 or fewer
‘correct items out ‘of a 30 item set, he or éhe was ‘a‘dniin‘istered another
set of 30 1tems B of the same traming relatlon. This proceéure was -
done unti]. he or she scored a minimum of 29 correct out of 30 for that
‘ pérticular re‘lation, af;er which the next type Qf training relation |

would cﬁme‘uce ‘The training relations are presented i‘n\ Figure 2 (see
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\ Trainir‘ug and Testing Sequences.

I. Identity Matching (test for reflexivity)

1

‘ ‘\Page 30

1I.. 'I?r‘a‘ini.ng Phage: Teaching Matching to Sample.

1. AB; Set A (sarhple.‘s) ar‘ld Set B (comparisons)

2. AC: Set A {samples) ang, Set C“(euuparisons)

3. AB and AC: Mixed trial'from phases 1 and 2.

4. DC: Set D (condition 1, picture samples; condition 2, noun

‘semples) and Set C (comparisons)

5, AB, AC, and DC: Mixed trial from phases 3 and &4

1iI. . Testing for Equivalence Phase °

.

DB:
BD:
" Al):\
BC:
CB:

équivalencé‘ probes’
equivalence probes

equivalence probes

equivalence probes

equivalence probes

in baseline of AB, AC, and e

in baseline of AB, AC, and DU’ B
io baseline of ‘AC,aqud_IX)

in baseline of AB and A(,

in baseline of AB and AC



Relation o ‘ Sample

ta

AIBT .
A28

A3 o J

ALG!
A2
-A3C3
DIC! (Gondition 1)
D262 (Condition 1)

DX (Condition 1)

- DICI. (Condition.2) ~  HOLLIAY ®

D262 (Condition 2) = FUNERAL

D3C3 (Condition 2) - TORTURE

®®‘© U= =

e 2. Each row degict ‘a particular training relation,
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- Camparisons

Correct Incorrect

_L L.

including the

a@gle stimulus as well as the correct and incorrect comparison stimuli.

set b, .Condition 1 stlmull were actual photqgraphs of happy, sad,

angry facial exp;ess1ons respectively.

and
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x
Figure 2),
* 'The next step imolvet‘i the subjects' leamhwg AC matching,  where
Al was paired wit;h Cl1, A2 with’ (52, and A3 -with C3. Unce ‘they_rfeachmi_
criterion (2‘9 out of 30 currect)..‘they adyanééd to step 3, inwhich AB
and AC items were combined and‘ mixéd; -Here, the L:leim‘\ts had to
den®M¥rate correct matching of comparlson stimali From Set B or sSet U
to a sample: qtlmulut: trcm Set A.  Balanced kets of 30 irams each M*r:t*
presented untll they were able to achieve at least 29 correct in s
set. |

Step 4 of the training phase cOhgisted of teaching X velations.

1;1 condition‘ 1, the . abstract canpar‘ on stimuli ‘l‘nm Set, @ were to
match the correct sample stimuli the plcture-, of taues, h—um Set. I,
In condltlon 2, the format was 1dent1cal with the exu\pr ion that noums
were used in place of the pmtpres. Agaiv, 29 correct trials out ot
3() were, required - befcfe the subject proceeded to :‘ql‘p;ﬁ 3 of the
training phase. X ‘ \

. Step 5 involved mixing all three AB, AC, and IX  trial ‘ types  in
balanced sets of 45 trials, ‘Demonstration ptf_mast‘e.r); at thig step
occurr.ed when the criterion of 43 correct items out of 45 wes reached.

| Once the subjects achieverd the learhipg criterion of the cambined
AB, AC, and DC rask, they underwent a test phase in which p.r(;\bes ot
various w’;g:augﬁt relatior;s were intermittently ihserted into: ‘.‘a
baseli_ne of the pfeviously taught baseline ralétix‘)nsé. This pfoqedn;re
~md1ca.ted whether or not equivalence relatmnq had anerped. Subje'cts
were-’ t;old that they would not be mformed as to wherher theu' angwer
was correct or inqorrect for some of the items (i'.e.‘, “the probe
trials), but would be ‘informed  for thé remaining items ({.e., th,e.i

¥
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R
!;as;line .tria‘ls‘)‘." ‘ | | »
In stép 1 of the test phase, (@B 1tems were . mserted into‘ a
baseline of AB,AC\, and DQ trials. 1In order to demonstrate whether or

not implicit behavior was occurring, the nouns were substi\tdted in

place ot the pl.ctures of faces for subgects in c0nd1t1on 1 and the

pxcturés of faces for the {»ouns for those in condition 2. ’Ihat is, in

_cases where the plcture\s were used durmg the t.rammg phase the

[

' nouns were now used mstead durmg che test—for—equwalence phasq; In

‘cases where the nouns were used . durmg the trammg phase t:he

p}.CtUI"E'S were substituted instead durmg the test phase.

Durxng step 2, BD probes were inserted in a smllar baselme of

T AR, AC, 3nd D(,. Each DB or BD tést consisted of 90 baseline and 30

prpbe tmals for a total of 120 tnals. Agai.n, the stimuli in Set D
vere subsgitutgd ‘for" by either the pictures of faces or the nouns,’
depénding on the type of Set-D stimuli the subject received durir.mg the‘
trainmg phase. ' ) V |
. Step 3 mvolved the. msartmn of AD probes mto a baselme of A(,‘
d -1C Ltens.‘ btep 4 and step 5 saw BC and CB probes respectwely,
inserted into a baseline of AB and AC trials. Steps 3, 4, and 5
.

conmsted of 90 it:ems each mcludmg 60 baselme and 30 probe trials,

'I‘he probe test relat;mns for Condltlons 1 and 2 are shown in Flgures 3

\andﬁ, res_pectively, (see Figures 3 and 4),

~
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Compari sons

Relal’-ion . 'Samy‘alef'» (.on‘re(‘:tf lm‘m.-rpo(‘ \

DIBT - © -HOLIDAY. &= ARG

D282  FUNERAL - *O S =RGEE

DI ToRTURE =~ (B e ¢ .

81D} C= HOLIDAY — FUNERAL, TORTURE .
B2D2 { FUNERAL, ©  HOLLDAY, TORTURI

BID3 & TORTURE HOLIUAY, FUNERAL. -

A1DI1 B HOLLDAY., - FUNERAL, TORTURE

A2D2 4 FUNERAL ~ HOLIDAY; TURTURE

A303 Ry, © TORTURE: HOLILAY, FUNERAL

B1CI =/ ‘ v D L7

52¢2 -~ f < P

B3C3 & W b <

CIBI. [V = $ &

C282 < { &= &

C383 | & o -

CID1 ff;? HOLIDAY = FUNERAL, TORTURE .
202 & ’ AnEraL, Hgl-;m\\f, TORTURE,

. G3p3 7 “TORTURE HOLIDAY, FUNERAL

Fgg\_lgég; EBach row depicts a- particular Condition 1 probe relation,

A

including the: sample stimulus as well gé the correct and incorrect }-unparistm

_stimuli-
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Comparisons

© Relatjon | Sample Co'rrgct:  Incorrect ‘
DB @ e ‘(} V»,@
CD2B2 @ _— 6 ‘ C: cg:» .
D3B3 @ o @0 07 R
émr \ ~‘C:7 @ | @ @ ‘
B2D2 _ ’0’ o @ © © \'
. B3D3 - @ @ | @ @ |
A303 o J @ ; @ ©
e I T N A
mm\\ f;"' . | C ¢ @’ | :
- 282 B 4 : =4 @ ,
o T e o
cor P 0 © 0
C2m2 ‘ b @ @ @
o 70 QO 0

Figure 4. Each Yo depicts g_ particular Condition 2 probe relation,

including the sanylé stimulus as well the correct and incorrect comyansan

*. . stimuli,  Set D stimuli were actual. phot:ographs of {D1), sad (D2) " and

angry (D3 2 facml gprw31ms respectively.
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Data Analysis

Analysis ©of the dats was relatively straighttorward. 'The number
of sets of trials required for -each. subject to achi®ve the training,
criterion were recorded. As well, pefcéntage' of correct responses

"~ : . Lo . .§
were calculated for both the. baseline training trials and

-

the
equivalence testing trials. A subjeét‘s,sgore had to be at least 0%
‘corregt ih- the testing phése fo it to ﬁea“oﬁclﬁded«that equivaleﬁCp
"feiétions had been formed. Sﬁecial»attenti K;;s given to whether -or j
‘not Set D .stimuli (i.e., the stimuli fhaf‘will be éﬁﬁstitutﬁdftur
auring the equivéience"testing ﬁhase) _formed  equivalence refgtinns ‘
with other sé;s -of stimuli. If equivalence weré to energe with the
shbétituted étimuli of Set D -stimuli that the subject will not have
“geen betore. éhg test phase- then it may bé a@serLed‘thﬂt implic{t
. Eehavior Bad been empirically dénonstrated.
\ Those subjects yho receiveé“Conditiéh‘l'(i{e., nouns  subsrituted
" for faées) Twere comparéd‘ to those in ‘Conditibn 2 '(i.e., faués
\substitgted for nouns) to examine . whether any diffe;ences existed
régérding the rate of learning during the ﬁatchi;g-to-sumﬁle~phase

and, especially, the acquisition of equivalence relations.

Reiiabilitz . \

Rgliability data f?\shn—étbring of~fesponses‘ were  collected in
20% of " the ;sessions; Two undergraduate stuaents altérnéted between
sessions as scorers. Each obse;ver was.giyen a general overview of
the nature of the'researéh, but were‘not conversant with the nature of
‘thé‘expérimént‘in‘any detail.

- - The expefimenter and the second scorer were situsted 1ip the

‘control room in a way that ensured neither one could observe the
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oéhet_"é data‘sheét. As well, measures were taken to conceal the
‘feed\_l;ack' '( ir.e., ‘the .green and red lights for corifect and iﬁcqrrect
responses) givén by ‘the éxperimepter to the subject‘ ;fo\llowing each
response. |

The following formula was used to calculate reliability:

(Agreements/Agreements + Disagreements) X 100.

A piven item was considered sn “agreement” ‘if the experimenter and
g 2

observer both recorded the response as correct or incorrect. Any
discrepancies in scoring were congidered a "disagr@nent."  As.
illustrated in Table 3, interobserver agreenent never fell below 99% .

for any given block of items (see'Tablé 3).

x

ah
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Table 3

Reliability scores: Interobserver . agreement (in " percentages) throughout

multiple -sessions.

Number of Af:r‘ial*s o o Agreament
vy s BT
VAT ‘ o R (0}
53 . - - R
195 ‘ | W
‘ 399" o : 100
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‘ Results

Briefly, in Condit\i'on 1 {i.e., Bduns subétitutgcf foz:‘ faces), ~fi‘ve
of tén ‘subjects“ ﬁnequivdc;:lly demonstfated 4-stage equivalency for
both DB and BD relations. TWO additional sui:»jects, ‘D‘.F. and T.0.,
eventually acquired 4%stage r.elaﬁ\icn‘es. Subject D.F. did not provide
o evidence for equi.valeirice during the .DB probe phasé, “but  did - af:quire.
b4-gtage relatlonb durmg the BD probes. Subjé‘ct T.0. did not meet
the Lritermn tor any eqmvalency relations um:ll the latter part of
probe Leqtmg ‘His perfect performance - on the CD probes led to a
retestmg ot I:he B probes, where he. demonstrated the new formation of
A—stage relations. Subjects D D., S. J., and L.w. fa.i]_.ed to

dema'xstrate eqm.valency for t_he DB and BD probes. - o
A third probe t:ype, AD reqmred the substitution’® of words for
faces. S1x of ten subjects suc.cessfully danonstrated equwalency for :

A

this probe relatmn.‘ . o

Perfomance on. the BC and CB. probes was generally 1mproved Qii:ﬁ

. nine of ten subJects either 1mnedlately or evenmally demonstratmg

equ ivalence, ‘ )

The remaining probe typ;:, CD, was a test of symmetry. Agairi, all

those who previously. substituted the mrd\s:“.for. the faces ‘q.uite.

naturailly‘aemdn.s-trategi symmetry §f CD relations as well. A total of
* eight sgbj‘eéf:s gave evidence for sgmetrieél ‘reiai:"iéﬁs.

_ For (_;oﬁditiqn‘}z_\(i.e., faces'*éﬁbstitutedfor\nﬁms), a total of
six of ten sabjéi:ts Aei\thgr immediately or even‘t;ja\lly demonstrated
t\z;-stage.equiValende ‘relation‘s. "These same sm subjects prov1ded
evxdence for 3—stege AD relatmns as. well., One sub]ect N G., gave
supeg‘ficial ev1dence of emergent A-stage equivalency dur\ing the BD .

4



" Condition 1 (nouns substituted for faces)
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probe test. For reasons given below, however, it is doubtful that she
in fact substituted the faces for words untll _the final CD‘Ateqt

Elght ‘of ten subjects denonstrated BC and LB equlvalunLe relations‘

‘Only one person N.S., failed to show the cbh symmetrtcalxrelatlon. He

later disclosed that he indeed had knowledgé of the relatiuﬁship

between the words and faces, yet chose to follow an alternative

" strategy of his own.

Presented below are detailed . results of - each  subject's

performance.

Subject‘D D. . S o _ \ ’?/i

Subject b.D. féached cfitefion at each stape nf the conditional
baseane tralnlng relatlons 1n ~one -set of 30 trials, wiéh the
exceptlon of sets AB and AC, whth requ1red two _sets ot trials each,

Her tralnlng relation scores were as ibllows~ set AB - 25/§0-(83,31)U

‘and 30/30;  set AC - 27/30 (90%) and 29/30- (36.74);  set AW and AC
mixed - 30/30; set DC - 29/30 “and set AB, AC and DC mixed - 45/45.
- Training relstion scores for all 20 subjeéts are shown in Table 4 (see

Table 4)

Durlng the ensulng testlngufor-equlvalence phase, her accuracy .
for baselrne relations throughout the entlre testxng phase was: 10
percent The 1nsert10n of novel probe trials - among the explicitly

- »

taught tralnlng 1tens, therefore, did not d1srupt her baseline

- performance.

Subject D.D. - failed to demonstrate equivélence class formation

for any probe type‘dﬁriné‘the testiﬁg phase.” The results reflect
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Subjects' scores -on explicitly taught conditional diécrimination training

relations. Each Score represents one set g items. Training was continued

until criterion for edch type of relation was met: 24724 for Reflexivity

AB

items; 29/30 for sets

AB/AC/DC mixed.

—*

AC, . AB/AC mixed and DC; and 43/45 For set

*Subject

30/30

- Reflexivity CAC AB/AC ne ‘A‘B//\XC/DC :
1. (bD2) 24/24 B30 . 2% 30/%0 29/30 . 45/45
| < 2930 30730 o
2o GM.. /26 - 28/30 25/30 30730 27/30 4574
‘ o 30/30 30730, 030
3. (8.0 270 /30 30/30 30/30  28/30°  45/45
| 30/30 . : o 30/30
4. (LML) 24/24 2530 /30 3030 30730 44/4S
“ 29/3  30/30 |
SO L /24 0 0/ 30/30 29/30  45/45
- 0730 . "
by (HJ.) 2/24 /30 26/30 30/30  29/30 | 45745
. 0/ 30/30 |
7.0 272 23 T 28/30  30/30 30307 au/4s
30/30 . 30730 o | o
8. (R.B.) 2/24 30/30  26/30 - 30/30  30/30  45/45
| W |
9. (G.6.) 24/24 0/3%  27/30  30/30  26/30  45/45
| 27/30  30/30 30/30
N

L

Zu



" Table 4 (Con’t)

L # subject  Reflexivity - AB  AC  AB/AG IC | AB/AG/XC

10.(J.W) «23‘/‘24‘ 2?;/30‘ 28/30" 730 3030 vy -
Y7 TI0/30 3030 S
R LRCEB TV 253 0730 N/N B b/
T 30/30 230 - 30/36 |
TONI.S.) 0026 2530 2230 070 2%/ sy
\\ | | 30/30 30/30 S0
1(B.C /2 19)39, 230 2/ %70
| " - '}.3_/3_9 30730 R VVA ' ’
21730 T
| _ 30/30 ‘
Wo(AG 226 230 2830 /0 27/ s/
o 20/30. 0/ M9/
'\157(CfJ.) 2424 - 13/36"‘ B30 27730 - W70 - gk
‘ L3 w3 0w
N6LHSD 2 - 24300 30/% . /I 2% /5
‘ I R om0
1700080 2%/26 93730 29/% /W 2% 4o/e
- SV BV
18.(5.C.) 2072 18730 T28/30 ;30/36 2% . 4145
‘ 030 0 M :
19.(5.8.)  24/24 25030 2330 0/ B0 /ey
Y 7. R V: R
20.8.0.) /26 B B0 W0 WM s
30/30 |
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* forms ot stlmulus control that were unrelated to the explicitly taught
baseline r‘elatlons. Questmnmg follomng the expenment: revealed
that she selected comparisons during probes on the basis of whether or .
~‘n0t the <xhape of the -::omparlson stlmulus veemed to "match" the sample
stunulus in same 3rb1trary way, and not <5n_ any knowledge of previous
rela‘tions | R . . |
. "In the 4-stage DB and BD probe trlals she saored 10‘/30 (33, 3%)“‘ :

probe trials correct in botah cases.. Her . pattern of responding

remamed relatively conmstent -for. these probe items. Durmg BD probe - \

tes,tlng, _in the presence of sample stimulus D1 (HOLIDAY) ,- she cl‘xosé
B2 when -éample stimulus D2 ~(FUN.lr}RAL,) arose, stm.‘_c:ll_t?:;l=:~ either. B3 or
Biy .a‘nd .for samle stimullis D3 ('POR'NRE) ,~; she chose B3 on all ten
~trials. Durmg BD- probe tEStmg, similar. sti.rmlus reléticms xwe‘re
mamtamed _with samples Bl BZ, and B3 resultmg in cczmpanson
LhOiCES of D1, D2, and D3 respectwely.

R Her pe%nce durmg the 3—stage BC and CB probe tests also

RS

failed to. provide ev1dence for equivalence class formatmn Her 20/30 3
(66, 6%) score during the BC test was the result of the correot
matchmg of -CV wn:h Bl. and C2 mth B2, but thﬁ erronecus matching of
Sl wlth 153 This pattern of respondmg was smular durmg the CB‘
probe t:est, although comparison stimuli B3 was at times erroneously
paired .with C1 as was 33 with C3. She scored 22/30° (73 3%) during the
. CH probe tesl_::. . ‘

The final probe type, ~th.e CD. test for symn'etri;:al relations,
resulted in a‘ ‘23/30 (76. 6%) score. ln the presence of C1, she
carrect:ly chose DI on seven 1tems and then smtched to D3 for the

final 3 trials of - that type. Comparison stimulus D7 was con_*ectly
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matched with’ Lz for all ten tnals as was D3 wlth C3 in the first -nx
K

cases with B1~ being matched wu:h C3’ mr the remaining Four 1tt3ms.

r

Results of the probe pertormances ?Nub‘}ents ‘1', 2, 3 aml & ave

deplcted in I-lgure 5 (see Figure 5

. Subject kM., - @
“ \Sﬁb}ect K M‘ was -able to achle;ze rhe rc.q-.ured ¢riterion for . the
' training phase w1th relatwe ease, Shy needed only one set; of 1tams -
to _danonscrate‘suffxcient 1earning for the® ‘xfléxi‘vity -set, as \:.veli as .
sets Al}/AC ‘.‘mixed ~and  AB/AC/IC mixed.“_ All other matchirig—‘co—smnplu
relétions‘(AB; AC, ‘and ) 'reqﬁix.;ed 0 sets Before criterion wa s ‘
) feactu.ed.. Accuracy level for any“v given set \never fell below 25/30 °
‘.(83.37{;)'. \These éxpliéitly taught relations wer‘e\maintained at a 11)()‘1(,.
level of a‘ccuracy during the test-for-equivalence phase as well. ™
bubg ect K. M.'s overall pertonnance durmg the probe test phase
mdlcated without exception, the denonstration of equiva Lence class .
foﬁna‘tion-\for ‘ea_c:h; type of probe. For the D pi-obé‘ items, her firgt
\two of three. answers: were i‘i’)cor‘rect, afrer which qhe por, all the
r‘enaining items cor'rect‘fi:sr\ a score of\ 28/30 (93.3%). ‘She r{hen scored
a perfeét\ 30/30 ‘<‘)n the BD probe tests,. ;;md 29730 (Y1.7%) on the
rhree-stage AD probes. H;er ‘peri.‘ormancé. during th‘eqé; three . probé \
tests, which requxred .the substltutmn of the appruprmte words fur:
the faces suggested that tjhe type of ].mpllCIt behavxor hy[x)theslzetr
in this study was indeed occurring. “
. The rénaining BC, CB, and CD probe‘ tests each showed scores of
"30/30, indicative of. ‘three-étage ~équivalence~ ﬁomacioﬁ and, in the

latter case, of symmetry.
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Subject 5.J. o , O

Subject ‘%J learned the yrariﬁus_ basel.ine. \\relzatims with tew
drifficulties. :He achieved the \hecegqary critérion for leaminy in‘uné
Set of items in most t,abes w1th the exceptmn ot sets AB .md x . lis
lowest score. occurregi in. che first set of Al uemq (24730 or B()‘Z)
followed by the first I set he attempted (28/:\0 or Wiy, All. ‘
remaining sets during the training ph:-lse were I(X)‘f); cén‘evt; Subﬁwt
S.J.'s baseline per;fomance was }:nwifonﬂy ~excé11ent throuphoat !.h.o
testing phase as well. He made only ‘two baseline e?m_ré during the
‘testihg sequences., ‘

.SubjeAct 5.J. was’ unable to \provuie *v‘idence"‘ ot equiv:alt;nce .
‘relations \ for any of the. probe tesks 1nvolvm§, subqtnturmn ot taces
with wofds. The fOux‘-stage DB and Bl\ tests resulted in hip correcely l
matching D3 with B3 in most cases, buiﬁ erronenuély matéhing bl wm{asz
and; D2 with Bl. He scored 9/30 (30%) on the DB probes and 11730
(36.7%) on the'Bi) prabes. “ | | -

In the~ne>‘-\tt‘t_:est, “his \5230 (SO\%E)« I‘scot_‘é‘ F:onLﬁsted ot the correct
matching of A3 with B3 for Aall.te‘n trialg, A2 w‘iti\’i N2 on the First
three trials of that probe type, and Al ‘with DI° on the Hirst  rwo
inétances of that particular probe The remaining ";J‘z-{)t-;¢> trials

; . ) t
\r;es‘?l’)lted in the pair‘ing of Al with D2 and A2 wi’th‘ i,
' His perf‘eét scorés on both the BC; and CB pfobe tests . ‘providéd
solid evidence for the exmtence of three-stage eq\nvalen(,e relatipna,

Unce .égam however , the LD s,ynmet_ry teqt a "test whn.h invalves
S_ti.mulus substitutioq, ‘»fai].ed to demonstrate knowledge ot ‘Ljhé re}atim‘w

" between the adjectives and faces. He scored 11/30 or 36.7% correct.

A fine-grained analysis of his errors revealed a similar pattern as
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other probe tests. The t:hu‘d member of the probe class of ' stimuli,

‘ b3, was u:rrectly matched w1th the correspondmg sample st:.mulus C3.

Stimulus C1 was c&mmstently matched w1th D2, as was G2 with D1.
Subject §.J.' s consxstent pattern of respondmg suggested fonns

of control Chat were unrelated to clssses of st:imull fomed durmg Ethe

htra‘imng phase, A debnefmg segsion folloémg, the - experlment‘

‘ ‘revealed that, durmg the probe phase, he initially formed his cwn

eliasses\by randomly matching a shape with an adjective. Once “this

pattern’ was established, he continued with it througmut the

) experi_ment. Interestingly, he mer;twned that he came to assomate the

tac,us “with the adjectlyes durlng the CD symmetry test, but continued

-thh hm original -stimulus. classes nonetheless. Thus, " despite
' eventual, lcnowledge-t of the relatmp between the faces and wotds, he

" remained congistent with-his own claés'fomatiOn strategy.

Spbject L.W.

‘ Subject L.W, was able to demonstrate mastery over each of ‘the

exphcitly taught relatwns in one set, wL;th the exceptmns of set AB

~ and AC, which required Y additmnal set of items. . Her lowest score,

25730 (83.3%), was obtained on the first trial of set AB. The 1eve1

of sccuracy for baseline - 1items _Was _aiso higl; dunng ‘ the‘

‘testing-for-equivaience phase. She ™ madé ‘only three baseline errors

throughout: “the entlre course of tpe testing phase

During the fom'-stage DB and BD probe tests her perfonnapc‘.e did - |

not reflect the -emergence of equwalence relations. She scored’ 15/30

(50%) on the DB test w1th her errors occurring by the matching of B2
with DT, and Bl with 02 Her score dropped to 10/_30 (33.3%) durmg

the BD propbe test. Here, she always chose D2 in the presence of BI‘;
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and -Dl. in the presenct of B2. Stimulus D3 wés cc‘rrecﬁy matélﬂed with |
B3 on all ten occassions. \ | ‘

. SubjeCt L.W.'s 10;/3() (33.3%) score on the tl1qée—$tgage AI‘)‘ probe
test was a fjunc:ti‘cn\ul of the corre’ct"matching of M with Al in all ten
cases, but t?ieincorrect bp‘a.ail?ing \of D3 wit:l;x A2 and Dﬁ ‘with AB'. it wWHS'
clear that she ‘wal\s making her choices. based on her own set of rules
and not on any substitution involving prg;yiouély taupht relationg. .

| The three-stage BC - and CB probe tests, which involved  only
équivalel;ace re‘lations‘ and. not '\any, sﬁﬁs;itutive respgnse,: were
perfectly done in both cases. ’i’hus, ‘.:she could in ftact démon\acra‘te‘
equivalénge 50 l@ﬁg as 1o ‘éhbstitution of stimuli was involved.
Iritereétingly; the CD symmetry test, a test which requires the
subétitﬁtii;n of faces for words, was also perfe&;ﬂy ;jone.‘ 1s it ;
posgible that si’x_e ‘finall?‘came to realize the word's relation . to the
- faces, and would mow. be sble " to ‘dra-nobstréte‘ the more difficult.
four-stage class formation? Unfortuhat&\ly‘,~ -she &as unable to st&y tor
-further testing to confirm this possibility. ¥ _
Upon ccmpletlon of the experlment however “she mentioned that
-she had mdeed, assoclated the nounsg with' the x:orrebpondmg faces.
Despitej this hlc;wledge, she 'followged her own_ rules during sets DB, BD,
" and AD. For example, one sﬁi:h‘rule\'might be éxpres;;ed asfol‘lows:

"In the presénce of the word I«UNERAL chose svcimulusr Bl since o

. resembles a casket." Clearly, the results for- set;*s DB, BD and AD can .

at 1east be: partl.ally @(plamed by her tendency to match a noun to the

.-sample stimulus based on the latter's shape, and not on the previously

taught relations. .
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Subject Q;EL

" Subject D.F. reached criterion in one set for each of the
v;ripus*éypeﬁsof explicitly taughé~relation§, iﬁ éach_éase making only
one or no errors. the only exception to this was set AB, in which shé

scored 24730 (80%)\ in the first trial and thus required a second

-
‘éttempt (where a perfect 30/30 'score was ‘attained). ‘Further, her

"baseline accuracy rate femaihed almost perfect throlghout the E;qbe

. testing phase, with onIy one item being incorrectly\matched

In the testing—fbr—equlvalence phase she began the DB probe test

_ by 1hc0rrectly chosing B2 in the presence of D1 on six occassions, and o

Bl in the presence of Di_on‘tour.occa3310ns. : About“helfwey’ th;ough‘
the EB>probe test, howeVer ‘qhe’bhanged‘her résponse pattern such that
B1, B2, and B3 were: all correctly matched w1th Dl DZ‘.and \DB‘
rcspecttvely. This change in response strategy would seem to Suggest
an acquxsltlon of the four—stage DB equlvalence relatloms.' It is
plau31ble that the pivotal point came when she eventually understood
the relationshlp between the faces and words and was thereafter in a
p031t10n to ascquire DB equlvalence.

‘The remaining probe tests (BD, AD BC, CB, and CD) all provided ,

strobg evidence tor the exxstence of four— and three—stage equlvalence

classes as well as symmetrlcal.DC‘relatlons. All these test types

were done  flawlessly, with 30/30 scéres in:each. Therefore, -once

a

equivalence emerged in the DB probe test, she ‘readili demohstrated

' knowlgdge of other untaught‘relations~bétween‘classes of stimuli. The

probe performances of sﬁbjects 5, 6, 7 and 8 are shown in Figure 6
. B N . R B . N

(see Figure 6).
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Subject HuJ.

In the training phase, subject H.J. "\l;:ad same minor difficultiésv
in danohstrating ‘the pyeretjuisite learning.” Both the AB and AC sets
required two sets of trials before criterion was met, She attained a
score of 27/30 (90%) in the first AB set: before subsequently'scoring
30/30.  As well, she scored 24/30 (86%) on her first AC set befqre
storing “30/30 on the next. The remaining‘typ‘es of relations were
learned in one set. I)Jriﬁg the enéuing probe tests, she maintéined an

‘excellient accurécy rate on b;aseiine items, mai(ing ‘o;vly orie‘error~

‘ throughout the entire test ;)hase‘. ‘

‘Subject H.J .‘«dénohstrated equivalence relations for each ;!:est“
type. m")k fact, after answering the very first.probg test item (ifh set
LB) iﬁcorre;:tly',‘ she got‘all.the r’enainibg probe items in the t:estingl‘
phase correct. “She later reported that she connected the faces\ withi

‘nouns after this first brobé 1tem error, an;i was able to cbrréctly "
match  the ranéining probé ‘items with relative ease. Clearly,.H.J. ‘
mequivoéally delhdnstrat;ed the _fomation:bf every type of . equivélence

and synmetricai relation tested during the probe phase.

&

o
. Subject T.0.

‘ 11") .the training éegment of the experimént, Subject T.O. fequired‘
two S§ts of ~ite!ns‘A1‘3 and AC. He scored 21/30. (70%) on the first AR
set and‘28_/\3() (93.3%) on the the \fir.st AC ser,. ‘aftér .which he
demonstrated a satisfactory level of learning. The other sets of |
explicitly ta\;xght conditional discriminations were all lck.me adequately
in one trial, i‘\;réhér, *no‘ .ba‘se‘iine errors were made durir;g ‘probe
testing,

The testing-for-equivaience phase resulted in an interesting

)

&



Page 52

sequence of events. He did not provide evidence for the emergence ol
equivalence relations initially, but acquired it near.the latter part
of the testing phase. ' During the debriefing session, he reported

that, during those initial sets where words were incorporated into the

probe items, he made his choices based on which stimulus shape seauﬁg:p '

most closely aséociated with a carticulér noun , 'fbr insténce, during
the DB probe test, when the word HOIIDAY (b)) was presented he chose
‘ stlmulus Bz because it resembled an oddly-shaped beach tnwel to  him,
When bUNhRAL (Dg) was ;presented he chose stimulus B3 because he
imégined«it to be a coffic. 1nally, when'BBRfURh (D3) "apppeared, he
‘also - chose BB because it looked like a device that could Inflict pauwg
" on others,

- He scored 10/30 (33 3%) on thchB test and‘0/30 on the BD test.
Hls aNswers for the BD test were COnSlRtEnt with the DB 1tems outlined
above, with the exceptlcp that he matched D3 with m why this change
of strategy occurred is unclear. ‘ )

His 20730 (66 6%) score on the’ AD teet was sanewhat of aﬂ
iﬁprovement, althnugh it could not “be sald to be 1nd1cative ot
e&givalecce.relations. Stimuli A2 and D2 as well as A3 and D3 were
coirectly‘matcﬁed, whereas Al was inccrcectl§ypéired with D3. ”

jSucject T.0.'s low score on the~BC probes (9(30\ or 30%) also
indicaqéd a ‘féilure for equivalence to eﬁérge. He corrcctly chosc

‘cc@parison stimulus C2 in the presénce of samplc stim§lns B2 on nipe
occassions. He erroneously matched Cl w1th B3 sand Lj WIth Bl in ten

vtrlals of each and C thh B2 on one occasion,

The CB test, however, resulted in a 27/30~;(90%) score, - thus

3
N

meeting criterion for the existence of three-stage equivalence
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relations. It ~.Eapp\ears as though this probe test might have been a
‘turning poing for him in the‘sense‘ that, from this point‘c‘m, he was

able to demcnstrate both equivalence and-symmetrical relations. -

' The CD. test for syuﬁnetry was bperfeg:tly .dqne by subject T.0. As.

as  result of this danonstrated'@owledg‘e of - lower level relations, he |

was retested on the DB probes. ‘The. results, a 27/30 score’ (96%),

indicated the acquisition of four-stage stimulus equivalence.. Thus,

the overall psttern of vesults suggest an absence of equivalence

‘relations initially; ) waever ftbm the CB probe test onwards, subject

\’I‘\ 0. was able to successfully demonstrate symmetry as well as

four-stage stimulus equwalence.

Subject R.B.

Sﬁbject R.B, learned all of "thea various types of explicitly’

.taught conditional dlscrnnmations in one ‘set of  items, with the
- exception of the A(‘ relaticms, which requlred a second _set. \nHis
accuracy level was 10()% for each of the reflexlmty, AB, the second AC
_trial, AB/AC G, and AB/AC/DC sets, and 26/30 (86 6%) for ‘the first
AC trisl. No basglme errors were made during the testing phase.
Mriﬁg probe testing, subject R.B.. danoﬁs‘trated‘ equivalence
‘ _‘relations for every ‘[.;i;obe type. He made one 'probe error during the DB

test, but got every probe item for every -test type thereafter correct.

H).s per formance provides clear ev1dence of four- and three—stage.

; eqmvalency as well as symmetrical relatwns.

Sut;ject G.C.

Subject G.C. began the experiment by scoring 24/24 on the test:

’ .
~of reflexivity. . She then obtained a 0/30 score on the first AB set,

A 6" .
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for she mismdgt“stood the instmcti‘ons and did not pay attention to
the green and re_él lights "which indicsted a correct or incorrect
response. Following tlarification of the task‘, she met criterion 'f;)r
the AB relations in two sets. The AC and IC relations aléo n.%;uired
two sets each, with scores never (fs?llin.g ‘below .26/30 ‘(86.6%). The
AB/AC and. AB/AC/DC. sets were perfec‘t‘:l}f‘done in one set of items. She
eoﬁt‘inued to pex'fomi flawlésély_ for the ex‘p'licitly taught baseline
items inserted fbeﬁweén probe testing items. |
N ~ ; .
“Her performance du:ing the probe phase was  demonstrative ‘of '
- stimulus ‘equivalénce and symmetrical rélétiohs thrdughout the entire
‘ tes‘ting ~sequence.:. In fact, she never made one erfor during the entire
sequencé \of probe t:ésts. Probe perforr}ian.ce results‘ot" subjec\t:s 9, 10,

11 and 12 are shown in Figure 7 (see Figure 7).
W . .

Subject J.W: | | - ~

Subject J.W. requlred two sets of reflexwe relanons as well ad

.AB -and AC dlscrnnmations because a sats.sfactory level ot mASLery W
not shown in the first set. He 'scored 23/24  and )Aiztv t;hé
reflexwity test, 22/30 (73 3%) and, 30/30 on ) the,AB t_rammg set, and
: 28/30 (93 3%) and 30/30 on the ac trammg set. Pertgc .scores were
attamed in one trial for the :ema-inmg types ot relations found .in
the training phase As well, hé made only ét;e baseline error duri}.wg
the probe testing phase. - | ‘
Subject J.W, mnnedlately providéd evidence -of equivalen‘dé
relat:mns durmg the probe ph,ase and scored a perfect 30/30 for each

type of relatlon tested. lhese resul ts i.ndmate not only - stimulus

equivalence bug, - for probe types DB, BD, and AD the approprlate ‘
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prerequisite substitution of nouns for faces.

Condition 2 (faces substituted for nouns)

Subject 11: N.G,

Subjéct N.G. required two sets ot‘ explicitly téupht conditional
relations tor sets AB, AC, ‘and DC:  She :;(.ored 25730 (483. 3%) and 30/ 30
on set AB, 20/30 (66.7%) a{wd 29/30 (% Th) on set AC, and 25/30°
{83, 3%) and 30/30 on’set LL. Critena for the remaining reflexivity,
- AB/AC, and AB/AC/DL sets were met in one set of items. ~Buring  the
“prokbe ‘testing phase, she made elght«basehne errorjs; res:ml‘tinp, in a
97.5% accuracy rate for these explicitly taught items inéérted amongst
the probes. | \
- ‘The résu,lté of her probé tests suggest a response \stn—l‘te 1y based -
‘ on \‘ random guessing for some tests, or.some idios,yndmtig r.elag:iunshik;; :
between the nonsense stimuli's shape and "the face for other probe.
" tests. This was confirmed by the fact that the qubjeet, unsure of-
hei‘self, pften -asked aboqt her- 1e\{el of pgrfomance.‘ bet:\;:eenseté. She
- was téld by the experimenter to simply respond in a way that she g
Y;est'. She also reported d_uring the 'deb)rief“i‘ng» session that she had no‘
. awareness of i)the asséciét:ion between the words ant.i\fac‘es ~until the
final CD set. Unfortunately, she was wnable to oontinue the.’
expernnent after thls pomt thus preventing the pdssibility of
retestmg for [four-stage DB relatlons.

" Her 18/30 (60%) score on “the DB probes was  the producﬁ of a
‘random gugssi.ng procedure, - In the presence of the Df probe (i;g.,
happy face), she chose Bl on four oc;casioﬁs, B2 on three items, and B3
three. times. Further, her efrors wére haphazardly scattered smongst

. Les)
. . . \ ' e
. s ’ ‘ LS
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correct probe reponses, reflecting a lack of any definite abswering

strategy.  When D2 was presented, she chose BI dnce,‘BZtseven timeé;

and B3 twice, again, in a more or less random. fashion. She correctly

-~ *

paired B3 with D3 on three occasions.

At first glance, Subject N.G.'s 30/30 performance on the BD

_prpbes‘ might be considered indicative of four-stage equivalence.
~ However,- other evidence would seem to render any firm —conclusions  to

be premature. First, ‘ _if she did in fant demonstrate four-stage

relations here then she also would have very llkely shown three—stage :

equlvalence and symnetrical relations as well, This was not. the case.
Second, her querles such as” "How do 1 know if 1'm doing O.K. 2"
) indicated a lack of contldence in her problem-solv1ng approach. Most

of the subjects who had danonstrated equlvalence were for the most

parr fairly self-assured in their responses, even if they were:

1n1tially tentative and did not sh0w equivalence earller. Thlrd, she
later reported that she had no awareness~of the connection between
faces and adjectives ﬁhtil\the CD set; therefore," éhek could not
possibiy have responded in the way she did:becauserof‘any previous
substitdtion proéeés.‘ It seems ﬁorenlikely that - she continued\~yi§h
;;: same random approécﬁ and by accident happened to ansﬁer éll the

probe items correctly. Thus, although we cannot altogether discount

the possibility, however . remote that she dld in fact demonstrate

* equivalence durlng the BD probe test such conﬁlusions canhot be

stated with much certalnty given the contrary evxdence.

For the AD probe test, her answerlng strategy 1nvolved various

relationships between the shape of the stnnulus and the face, For

example she correctly matched D1 with A2 on the first two trials, but

.
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then. chose D3 for #he remainder of the -test, She later reported that
she did this because she ﬁnagined an object shaped~llke\A[‘falling on
Asaneonélresembiing‘DB. Furtherl she erroﬁeously chose either‘DI or D3
in the‘presénce‘of A2, Fof the iCGQS‘iﬁvolving ~sample  stimulus A3,
she cérrec;ly chose D3 on three occassions and D2 on seven trials,

The BC and CB %est results again reveal an irregular  response
‘battern. ‘For the BC pfobe ‘iﬁems, éhe‘cérrectly métuhed Bl e#k!(n
once, hut incorrectly cbose G2 pf C3 tor the remaining items. AlL B2
prqbes‘ reéﬁlted‘_in a correct C2 fesponge;< When‘BB arose, she éhﬁse
beithér*C3-9; Cl. The total score fﬁr‘tﬁe‘BC probes was 15730 (501) .

‘A'lthough her 22/30  (73.3%) SC()I;Q' ‘on\ the OB " probe test  was

. somewhat bnprbVed, her perfommance did not reflect the‘uﬁerggncg‘nl
stimulus equivaience‘ ‘She‘ correctly matched C1 “with B] on  wix
océasidné,~bug erroneously chose 33‘fouf times.  Stimulug probu‘cz\mxs

‘Vccorrectly matéhéd with(Bé with the exception of one instance where Bl
was cﬁosen. Stiﬁulus’C3 was paiyed with B3 sevén‘times; and with Bl
on the remaining three trials.

:During the;test for symmetry of Uh relations, however, her fZBiﬁU

!'*(93.32) score Suggestéd.;hat she‘finally made thewconnectiun thwven
the nows and facial expressions.’ This was  confirmed ‘by her -
subsequent report that she now did; indeed, have an awsreness of this
reiationship that had not~enefged -during previoﬁg probe seisl~ As
mgntioned above, time constraints did not allow for her ﬁo undergo a
second examination involving DB probes to investipate the possible

development of" four-stage equivalence relations,

Subject J.5.

During the training phase, subject J.S5. met criterion in one set
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of trials for conditional relatxong AR/AC, AB/AQ/LX, as well as the
test of retlex1v1ty Pwo sets were required for relations AR (25/30
or B3.3%;  and 30/30), AC (22/30 or 73. 3%;  and 3&V30) and DC (26/30
or 86.7%; and 30/30) Her basellne pertormanée was excellent
throughout. . the probe testing phaae with only two errors made in the
‘entire sequence of tests. \ .

’Follpwing a 10/30‘ﬂ(33.3%) scére on the DB probe test,‘ she
éonsisféntly scored 100%. on éhe ‘renaining four- and three-s#age
relations as weil as fhe CD test for symmetry. For tﬁe D8 test, . her o
errors resulted from the matching of\BB pwith D2 and B2 with D3. She
later mentloned that she chose the latter combination because scnnulus
B2 seamed to symbolize the anger shown in the fac1al expression of DB.‘
\blmllarly, in the presence.of DZ (1.6.,\ sad face), she chose B3
because it resembled a frown;tprned on its side. Interestingly, she
knew about Fhe éubstitutivé fuﬁétion of the faces for the words, but
decided to follow her own s%rafégy‘for set DB‘noﬁetheless.

Iﬁsr the ranaining‘ brobe types involving the substitution of
.stimuli | however\\she‘replaced‘the face for»the‘word and conseduently
demonstrated equ1va1ence. The remaining BC, CB, and CD brobe types

also resulted in clear ev1dence ‘of equivalence relations..

Subject B.C.

During the trainlng phase, subject B.C. ‘.required f;ur sefs
before reaching criterion for the AB relations. The AB scorés were
19730 (63.3%), 28/30 (93.3%), 21/30 (70%), and 30/30. Two sets were
done for each of AG (24/30 or 80%; and 30/30) and DC (26/30 or 86.7%;
and 30/30). Conditional discriminations AB/Ac; AB/AC/DC as well aér\

the .reflexivity test were done satisfactdfily in ope set, During the .



testing-for-equivalence phase, he made onl¥ une baseline erry

Subject B.C. demonstrated stimulus equivalence tor evbry type, ot

-

probe relation tested. 1n tact, altter ma"kinyxan {ncorrect choice
the very tirst DB probe item, he thergafter poL e\;o_x‘§ p‘n-mh‘v ot EVN{V s
type of rélatiory ‘corréct. - Also, the ¢b sy;nneu;y tost ‘r-p‘:-;\‘x‘l(:{d ina
" 30/30 score. He later relatecl- that, - alkthou;',h he “went. throuph o
trial-and-error ~‘p;an:t:e;'q, of responding  during \p;;u't_e\-‘. ot the training
phase, he almost immediately substituted the tacves tor wm;d‘;: (tor sets
DB, BD, and AD) during the test phase;, and c()‘nsequencly was able ‘t;)‘
demonstrate ‘equiva‘lence. ‘P\robe‘perﬁmnances ot subjects' 13-16  are’
N .

illustrated 'in Figure 8 (see Fipure B). ' o !
‘ Subject AL,

After“successfully completing tiw reflexivity test in one set ‘
. sﬁbj ect A.G.'s perfomanée@iurihgth_e Lraining ph.-a:s;e wars ‘:aé Follows ;
sei: AB ~ 27/30{(90%) “and 30/36; set AC - 28/‘35(3' (93.3%) . and " 30/ 3();ih

set AB/AC - 30730; set DC - 27/30 (93.3%) and 29/30 (96.7%); and sel

© AB/AG/IX - 45/45.- Further, baseline items interspersed between  probe

items_éiuring ‘the testir;g phase wére all done Currectly._.‘

During the DB test of the Aprobe phase, .subject A4, initially
did not show evidence of equivalence. Eight uf the First ren probe
items were answered incorrectly. He did, I'I(M\JL’I“, re.é]xfmd to the
ranain:mg probe items correctly for a tinal score of 22/30 (73.3%).
Thus, his pertormance on the DB probes reflect an  acquisition ol
. learping of 4-stage equivalence rela;ions.
He, continued to‘dgménstv;ate stimulus equivalencé throughour  the

remainder of the test phasé, with perfect 30/30 scores for each of
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probe sets BD, AD, BC, amd CB. He also gave evidence tor knowkedge of

the Symmetrlcal relatmns CD with a 30/30 scoxe.

Subject C.J. - S

During the explicitly taught tralmng relationc; Sliibject‘ Gl
. had scores of 13/30 (43 3%) and. 30/30 for set AB; 18/30‘ (6U%), 26/30 :‘
‘ (86 75’6) awd 30/30 for set AC 27/30 (90%). and §0/’36 t"or- set  AB/AC;
29/30. (96 7%) for set DC and 45/45.f0r' set: AB/AC/DC. She maintained
‘ a high baselme accuracy rate during the pfobe trials, making \onl‘y one
ba‘gé‘line error throughout the‘:e;)tiré“fest phasg.

During the first AD probe test, she did not }Sriéwer one probe 1tem
cofreci;ly. ) She - ].'atér\ reported “that_ her matching of D1 with B2, l?')_
" with B3 and D3 with Bl was Based on f;m arbitrary p\a‘ir‘ing u~t‘ a pilven

e with ‘a particular ‘sha;i.e.‘ '

‘ ring the ;'lext, ptobe‘ test, howéver,\ ;kle gave cyidenéé “of ¢
stirnﬁlus equivalence &ith ‘a' 29/30° (96.7%) scéfe. it was here that she
realized the substitutive t“eiatiOn between the ;loms ‘;and‘ taces. |
Three-stage equivalence relét‘i\dns were also demonstrated, with perfect
scores in probe égsts AD, BC 'Qr;d‘CB‘. |

After obtéini_ng a 30/30 ‘score on .the CB tges't for aymmegry,
‘subject C.J. was given the AD test again. This was done to examnine -
her abilit){ Lo dar;onstrat_:e equivalen'c‘:e.by‘fi,rst making the éppmpfiate

substi“tutions,: She A ~cle::;rly ‘ derﬁonstrated .the ac:qtii{sition of
. equivalence with a perfeet 30)30 score, °
Subject H.S. ‘ ‘
‘Su;Dje(:f: H.S. sucéessfpily completed the. reflexivity items in one

set, as well as traiﬁihg sets AC, AB/AC, and AB/AC/DC. The remaining
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relations requn‘ed two Sets AB‘ (24730 or 80%; .and. 30/30), and D(, :

"(26/30 or 86.7% and 30/30). ‘There were two baseline errors made
during the probe phase. S '

5, Subjecf H. S . failed ‘ to demenstrate ' four-stage equivalenca
relatic‘ms. She did not make the word-to—face substu:utmn in any of
Lhe qets requirmg such a manipulation. Instead she _made her‘ own
assoc\ia{:mns between a glven face and 3 gtnnulus shape. For example,
" her 10/30 (33.3%) on DB probes reflected the correct matching of D3
with 83 but the mcorrect pa1rmg of D1 with BZ and D2 with Bl. She
; hter explained that the fac.e in Dl renmded her* ‘of a movie star, S0

she matched ‘that partlcular face with the star—shaped B2 stmrulus.‘ _‘

Further, she assoglagcgd the sad face in DZ with the flask-shaped B1

stimulus and would tell hersélf'that this‘ peirson did not want to stuﬂy |

chemistfy. 'Ihe correct matchmg of D3 with B3 was not due .o any ”

'subst,ituclon process, but to the pairing of the ' ugl_y face with the

ugly shape." This pattern of respond‘iﬁg continued ;hroughOu; the: BD

set as well,” where she also scored 10/ (33.3%).

‘She then scoréd 0[30,0n probe test AD, Here agait), her r.espoﬁses\
were der'ived‘ b{z. chosing fja‘- shape ‘that ‘se'einéd ‘to correspond to the face
in some ﬁay‘ that was weaningful to Her. She . imagined that the ‘
gun=-shaped stimulus of A2 was being point:ed to the head of perscn D3,
and that the flask—shaped Al stnnulus was contnbutmg to D2's
mhé;ipiriéés‘. She matched the remaining D1 stlmulus with A3.

For ‘the BC probg test, she performed at. a 100% accuracﬁr rate,
suggesting three-stageit equivalgr;cé ‘rel‘atihans».“ However, she scored
only 10/30 (33. 3%5 on*t:l"ie ensuing CB probé ‘test, Why this is’ so 1is

not clear. One p0631b1e explanat:mn is that due to several EPISOdES‘

2
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of equipment malfunctions durihg this time, she ‘lost  her previmis X

< train -of t:hought and responded ‘us'mg a different stratepy as bet"ure

ThlS failure to demonstrate lmowledge of synmetrit,al relatiom between\

BC and CB lends Only partial support Lo any claimq that she formed

three-stage equivalency.
Her 30/30 on the CD probe test of a.ymmetry led  the: oxperimente‘

to-give her a_retest of the AD probe. Thls was done on the asfsunpt ion

that perhaps she fmal].y made the connectton betwen the worda angd
* faces, ;and . could now’ demonstrate the energenu. of tour-qtagu.

‘relatmns Unfortunately, such was not Lhe ca:,e as  she agam~

reverted back to the same strategy as the .nntxal bR probe test and

seored 10/30. Thus it was evident that she never aa.sm.mted the ¢

faces with the ncmns and COnsequently was unable to form equwalenw
relations for those probe types requiring suhstitutum. This wag

confirmed during the debriefing séss'mﬁ\ following the experiment,

Subject N.S. | |
‘ " Subject N.S. demonstrated mastery of the reflexivity. test

(24/26) and relations AC (38/30), AB/AC (30/30), and AB/AC/IX (45/45)

in one set. Relations AB (25/30 or 83.3%; and 30/30) and IC - {27/30

Cor  90%; - and 30/30) required two sets béfgre criterion was reached,

His bésel'ine performance\during the probe phase was excellent, with no
\errors being made on any ekplicitly taught items,

' Subject N.S. did not demonhstrate equivalence relations for any

probé type contingent on "stimulus substituﬁim. A fine-grained

1 analysis of his 9/3() (307) score on the DB probes revealéd ‘that\ all

‘ nme correct matches involved DZ\mth B2. He conswtently matched 13)

w1th B3, and D3 with B1 for the remaining probe’ itens.
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‘His 15/30 (50%) éc;ore on the ED probes was the resul‘ti of the
_correct pairihg of all ten’BZI.JZ items, as well‘ as an.initially correct
matcﬁing of Bl with lﬁ .on the first two occasions. After scoring nine
of the: first ten probe items correct, subject N.S. .changed back to .
. ~ the -same respt;nse strategy a?s in the DB ;‘)rc»besf -He later mentioned
that, althmgh his answers were correct initially, he felt wsure of
himself and reverted back.to his pre\nous response pattem.
The ‘three-stage AD probes also. prov1ded no - ev1dence‘ for the

' acquisition of equwalem elatlons. Hls 10/30 (33 3%) score was the

" product ‘of the correbt matching of A2 with D2, but the €rroneous \\
pairing of Al w1th D! and A3 with m |

a Subject N.::. 'did \ however, demonstrate equivalence relations :for'
probes where étinulus'g MBstitution was not necessary. Perfect scores
were obtaiged for both BC and CB probes. ‘

When. he. was tested with CD probes MWever, ‘he again remained, ‘

E consistent with his previous response pat:terns. He answered all c202

\\“

items correctly, but paired Cl with D3 and C3 with Dl for a score of ‘
10/30 (33 3% . Interestmgly, he later reported that he reahzed the‘
nows and faces were related during this set, but retamed his
ro..sponse strategy to maintain consistency with his prevmus respontses \

‘ Perfonnance on the ‘probe relatmns for subjects' 17-20  are presel\ted

. in Figure 9 (see Figure 9). "~ ' \ ‘ \
o : T . .
Subject S.C. ‘ : e

t m'rifwg the training -segment of the -experiment, stnl:wj«'ac:t;~ 5.C.
needed ‘only  one set of reflexivity items, as well as AB/AC and

AB/AC/DC training relations before reaching criterion. Two sets were

-
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:?equired for-relations AB (18-/30 or '60?6; and 36/30), AC  (28/30 or-
93.3%; and 30/30) and DG (27/30 or 90%; -'and 30/30). His perfoimance.
on  baseline items inserted  between probes . during  the
‘ teqting—tor-eequwalence phase resulted in no errors being made,

Subject S.C. *' did ot demonstrate\ equwalence relatlons for
pl;ObeS‘ nB, BD, or AD ~-each of  vhich requlred the approprlate
substitution éf faces for adjectlves for successful completwri. His
performance on the DB probe test produced 9/30 (30%) probe items
():orrect.\ As thh the other sub_]ects who falled to demonstrate
equi\}alence tor relatlons requiring subst:ltutlon his responses were a
function of his own 1dzosyncratm rules for matching faces to nt:;ms.
l'or example, he t:ended to pair DI w1th Bi because both .the sad face
A (D) énd b} had 3 round appearance.. Stimulus D2 (smiling face) was
-matc,hed w1th B3 because BB if rotated AS eomterclocMse resanbled
s smile to him, i'mally, 03 (1 e., ang:y t‘ace} and BZ were palred.
because the pomted gides of B2 remmded him of the grimace f0und in
D3's tacial expression. | \ ‘

Hlv.- response stratepy changed sanewhat during the . BD probes.
RESpOnbe‘i were again based on some relatmnshlp between the stimuli's
"shape and the fa;lal exprjesamn. His ’0/30 score was the result of a
matching of B1 and fol‘; B2 and DS, and B3 ‘and D1.. ‘ .

For the AD probes A2 and D3 'v;ére matct';ed because the gun-shaped
A2 stﬂnulus seemed to loglcally go together with the angry face of D3.
btimuli A3 and D1 were paired since A3 "looks like an. est, and you
.could see this persoh's (i.e., stimulus D1) ear the best." La'stiy, A1~
and D2 were matched simply because theéy were the only two leftover

stimuli. He scored 0/30 on the AD probes.



Page 68

Subject S\.C_.~ ~did demonstrate three-stape BC- ;nd CB  relations
with a perfecti score tor each. This finding is not: surprising, since
. neither relation type requires any stimulus substitution.
‘His 30/30 score on the CD test ‘of.‘ syu.m\et"rsr on  the surface
suggested that ﬁe was \finally putting the faces in pkgce uf the
, correspondmg adgectlvea and makmg the correct selection. Nith this
in " mind, he was retested on the DB probes. His 6/30 (20%) score on
‘the D_B‘test falled to confmu this hypothesis, however.
\Thé reason: for ‘the' non-emergence oOf ’fol_xr-stag‘e eq\:ivélmcé‘
relatlons upon retesting is sttaightforvmrd. His perteut CD score was
: not the result of any substitutlon process but ot a response st.mt:e;ﬁy

/
once agam‘ based on stimulus shépe.. it was purely coincidental that

he ha ed ‘to ‘mét_ch‘ any stimuli together correctly. He “l:{tur'

mentioned fhat the CID! pairing occurred because the bersun' in

seemed to bp daydreaming, and stimulus €1 -resembled ~a'n echereal .
: symbol ‘ Sthnuli CZQ and D2 were matched becausfe the smile-shaped €2
was the OppOS].te of the frown. found in D2. Stimuli C3 and D3 V,wére_
paired because sub_ject S.C. énvisioned t:l}e angr‘y‘ looking pe;rson us.ing

a guillotine (i.e., C3).

_ Subject S.B S B.

. After denmstratmg reflexwu:y in one set, -subj‘_ect S;i&. WA 8
taught the explmlt: trainmg relations. Her‘ scores ‘were as follows :
AB (25/30 or 83.3%, and 30/30) AC (23/30 or 76 7%; and 30/3()5
AB/AC (30/30), DG (26/30 or 86.7%; and 0/30), and AB/AC/DC (45/45).
She made only one baselme error during the probe testing phase

Durmg the " teat—for-—equlvalency phase subject S:B. demonstrated

s -

,equlvalence relatwns - for \each probe type. After incorrectly :
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Subject B.D.
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answering the first probe item on the DB. test, she per formed

‘f{awlessly for the remainder of the experiment. She later mentioned

_ that she alwost immediately connected the faces to the nouns, and

:

- therefore wa3 able to demonstrate equivalence for those tests

requiring substitution as well as the regualar probe items.

AN

~  The training phase went smoothly for subject B.D., with criterion

- being’ met in one set for all relations except for set AB, which
‘requiréd two sets. Thé écoras were, in order: reflexivity {(24/24),

AR (za/ao or 93.3%; and 30/30)‘ AC (29/30 or 96.7%), AB/AC (30/30),

DC (30}30),; and AB/AC/DC (&5/&5) His basellne performance was’
malntained at a’ hlgh 1eve1 ‘of accuracy throughout the probe phase
with only two errors made )

H1s score on the DB probe test did not suggest the emefgence of

‘ equivalencek reia;iona. ~Aithough Be correctly matched D1 with Bl on

nine occasions and D3 with B3 on eight trials, his response pattern

was ‘generally random in natufe. Hé later mentioned that the presence °

“of the faces lnitlally confused hnn and he reSpdndéd ob"la

trial and-error ‘basis. Approximately halfway thrOugh the DB.test

however, he realized the faces were related to the nouns, yet retained

‘his origlnal pattern of. responses to maintain consistency.

The followlng set, BD probes produced ev1dence of apprOprxate
‘stlmulus substitution and. the consequenc ‘fOur—stage equivalence
relations. He scored a perfect 30/30 on the BD test probea. o

\Fufthar; he co;tinaed to\‘demonstrate -stimqlus eqaivalence‘ or .
aymmetr} for the ramaining‘hb,-BC,'CB, and CD relations. All these

probe tests were perfectly‘doﬁe, with 30/30 acores in each.

-
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Diséussion

The development of equivalence 'relations‘ for DB, BD, AD, and CD
probes réquired\ the subjects to first engape in.an iﬁpliei; responge
béfofe they could demoﬁstrate transit‘irvity» (or* symmetry ftor o
relations). In othe? words, the only wey'equivalence could have been
suééessfully shown for these four probe types was for t;hej subject  tuo
make a prerequlslte substitution of the\a>rds tor the corresponding
faces or Vlce versa depending on the experlmental‘ condition, ‘This
was the - case, xnlthout exceptlon in ‘tgis preriment. Those

‘ind1V1duals who were able to mske this substitution «éemonstrated
correct'DB;‘BD, AD and CD feiétions;withxlitti7"difficuity. Those who
never ".mazje this 'subStiﬁufi‘on ﬁrovideq' no evﬁdence of  amerpent
equivalenée relations. | ‘

To recapitulate,‘seveniof ten subjects in Cqﬁdition 1 acquiréﬁ
4fstage‘relations. .An eighth subject, L.W., was in a position to show
potentially acquired 4~-stage equivalence rerations but did not due -to
time constraints. Two sﬁbjects,‘D.D. )and S.J., never associated'thé
faces to the words and therefore did pot‘danonéthCe‘ equivalence  for
relations inVolving'substitution. | | ‘

For Condltla% 2 although seven subjects danonstraLed u—stAge

,relations, one of these subjects, N.G., could pot be said to have
conclusively shown ChlS type ‘of equivélency for Eéésqns megti&ned
earlier. This subject, Qho finally denons;rated kmowledie of the
relation between thé‘words and faces dﬁring che CD stmetry test, may

‘ have provided more deci31ve eV1dence of &-stage equxvalency had she
been able to stay for retest1ng of the DB probes. An eighth subject,

_j N.S., repor;ed that he had realized the connection of the substitute

-
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gimuli to ’the original, yet»‘niairitairw‘eq his established. pattetn of
responding | nonetheiess. The remalnmg SUbJects; H.S. and S. C.,
performed in a manner that suggested no knowledge of the substitution
pl’()LQS!.’S .‘ |

The results indicaté that symmetry and equivélénce can emerge
.even with atlmull that ODI.y share tunctions with training stimuli and
are dltterent in physmal topography., }_:quwalence formation can\occur
even when a stimulus ent).rrely dxtferent in -fonn takes the place of :the
ériginal. " The ot;giﬁal and substitute stimuli must have some shared
\ftu‘]ction, however (Parrott, 1986). The original Set D stimuli used i;'x
t\;‘raining must have transferr‘ed‘ their stimulus’ functions to the
sdbétjit:uteé Set D stimuli as a result of their partial:Functional
Ldentlty, : | o o ‘

Thm trcmster in stimulus function can be understood in. texms of
symbolic activity.  ‘Devany er al. (1986) suggest that stimulus
tequivalence is closely related to symbolic actwn;y The etymology of
the word "symbol" comes From the root words mea‘ning "together" and "to
throw.'f Symbols then, can be concraptuallzed as stimuli thét:‘ ‘ éte
thrown together w;th _other stimuali. . ’I'he stimuli in this stutly,
includ‘mg‘ the substit\ites’.,. fv&ére symbolic in the  sense that one was _.
representativ:e;. of the others and vice~ vgtéa in .*a particula.r.
equivalence class. The fact that: the implicit reactions took place iw
the presence of a substlt:ute stlmulus makes it reasonable to assert ‘
that the substitute became symbollc of the ongma]. obJect. ‘ Stated
dxtferently, the testing phase requlred the md1v1dual respond to a |

‘stunulus which was representatlve of t:he absent orlgmal .stimulus.

_For example, the noun HOLIDAYS and the photograph of the happy face
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became interchangeable ‘for‘ those subjectss who demonstrated equivalence
involving  these stimuli. . In  Condition 1, the touns were
representative of the faces. In ‘Conditiun 2, the faces were
répresem:ative of the nouns. ) - ‘
The implicit respons‘es‘were precurrent reactions which broupht
into \.ope\ration the next‘ seg;ﬁent of béhavior, hamely, the vvert act ol
matching the caﬁparison:s to the ‘san;p‘le stimali, ‘The d.anons\tr:-at\inn‘ of
equivalence can be seen as the t‘ina‘l adjustment in a seg}nenL ol
behaviér, a ségment which required the implicit response to serve as
an interfnediary ~ between the presentation of the substitute stimulus®
and thé observable act of chébsing'the«correct cQupariSQp.
bne advantage of the present study'é ‘experimental .api)mach in
ex_émining implicit behaviof is that it sllowed for the control of the
individuai's V\histpry of’ .contact:s wiﬂm the gnvirorment. ©The
observation . of the subjects' vresponses under various stimalating ‘
ccnditio‘ns auring the training. 'and testiné pﬁa_ses erjahLedv one to
better understand and preéict the nature of their ‘in‘nplic_it regsponding.
This a‘ppréach also allow;ad for the CO;NZIOJ. o'f the substitute 3tin‘ml‘i
with which the subjects int;,eracted.. _
| AS a result, the stiynulus phase of the implicit response could be
readily ‘idgntifiéd in thosesubjeéts who dénonsc‘fat&l‘i)is, BD, ami:fsi)
equi\}alence and CD symmetrical relations. The stimuli_.*‘in thége cases
were the nouns in Condition 1, aﬁd the faces in Condition 2. In \xqth
cases, .\the substitut;ions were represéntative ot the original Set D
s‘tinmli reacted to during the training phase of the study.
.Ir; addition, there were few differ.éncé.c; regérding‘ the rate ot

_-acquisition of equivalence between the two experimental conditions. A
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total of seven subjects in Condition 1 and six in Condition ©2 either
iimxedi:ately or .ethually demonstrated  equivalence involving
. sabstitﬁtion of stimuli‘. As well, an additional subject in each
condition pave evidence of‘an amreness‘of the rélation ‘betweén “the
original and subsitute stimuli dur'mg: the CD symmetry ‘t.est,‘ ‘yet  were
unable  to “ stay for retesting of Thigher-level relations. Two
imividuals in each condition were unable to provide evidence for
“equivalency that involved substitution, |
One minor \diffexj.ence between the two groups was that five
subjects (K.M., ‘H.J.\, R.B.2 G.C., and J.W.) in Condition 1 (nowns
sd)étituted for faces) showed immediate emergence of eqﬁivalence
"(i.e,,\ during the DB probe test), whereas only- two subject;s (B.C. and
$.B.) in Condition ; 2 (faces spbsfjtﬁted _i-fo{r nouns) ‘demgnstrat‘:ed
equivalence rigi'ut fr‘rj;n "t:h‘e start of ' the testing phase. - It is
diffiéﬁlté to ascertain ';exactly why this éccurred. - One 'possibility is
_that thfal stimulus ‘substitution réﬁui;é‘ed in (;onditibn 2 was a less.
Jlikely eve}r‘st'\ (as a result‘of the historically: developed rglations‘)'
than that\ required- in the first ‘conai';ion, Also, the ii‘iffererme‘may
o _have been a fpnction of individgai -sﬁbject differencéé beg:yeen' the two
‘ groups, - Speci‘ficall.y, a greater number ‘o_f éubjeétﬁ in Cona'ition 2
acqfired equivaleﬁce more gra&ually during the tesﬁ phasgé o %:ompaféd
to- those ‘ix; Condition 1. This ."acquisit‘idn effeé‘.t“has', been notéd in
© other equivaléhce studies as ‘well (Ae.g.., Dévany et al., 198‘6'; Sidma.n
et al., 1985). | |
The implicit behavior of interest in this study occurred in  the
‘ presence Of the substimg;e\.s‘timiluq. 1t is impossible to .jdentify the
AN ) . N

precise nature of the “private" experience each person had while

X,
.
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iﬁtefactiﬁg with thé~ probé substitutes. ‘\Nonethc;*less, it can be
deduced ‘thst,‘ ‘t'or phcvse who sﬁccessfully demunstrated equivalence (and
é:ven for one subj:ect, CN.S., who did vot but was  aware uf the
substit:uf:i\fq relations ahong, the stimili), at‘le‘ast some part. ot their
implicit reactions wust have included an ;issnciatipnk ot a symbol
(i.e.‘, the éubst:itute) to its referent (i.e., the original stimuh.ls)‘ .
A parenthetical point wade above raises an interesting quest fon,

Why did subject'N.S. maintain an “int:tv)‘rrect ans\wu‘ring; stratepy when h‘v
eventually realized the relatedngss between  the original  and
substitute items? Part of the answer wmight lie in thé mu that

subject N.S. may not have énitted' a respunse which was, cun;:;x“uent with.
the intended cq\}efﬁ substitution process because sume‘;w.elt—gex‘wcrat‘ed
rule was at.strength, - for .exiamNp‘le. Zettle %: Hayes (1982, p. 78)

define rule-governdd behavior as "behavior in contact with two %ets ot

- contingencies, one of which includes a . verbal antecedent.  These

verbal antecedents are rules." In. the case of subject N,S., one set of
| ‘ | sub ‘

contingencies were related to the overt behavior of interest ~chowsing

> -

the* comparison. stimulus. The second set was 3 self<generated verbal -

’ inst:m;:‘tign.l Based ‘on his pattern  of  responses, suane” })f hig
‘self-generated rules might ‘l‘vsve been similar to the tollowing: "In
the presence of; the word HOLIDAY, ch09§e thga. stimilus ‘Elmt‘ looks like:
an mbrélla‘ (i.e., B3). In the pr‘esénce‘ of the word TORIURE, choose

the stimulus thst resembles a coffin fi.e. , B1)," and 80 on. 5
intended substitution of the original stimuli, and who consequently

did not demonstrate equivalence, can also be explained in terms ot

self-generated rule-governed behavior. " In most cuses, t:hé‘pattem ot

-

AR}

The responses of those subjects who did rot  enpape in the .

¢
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responding was remarkably cons:_stent suggesting some form of

n

".gelf-instruction, Because self—rules are often covert in nature it

is \aifficulti to una"biguously dec1pher thel,r ' exagt nature.
Nonetheless,, the 'subjects" verbal reports followmg the experunent )
provié.ed some ingight :reg"ardmg the fonu of the'. rules. Theee\ rules
e‘ﬁx‘zos'e inevitably‘ ifRIoived matching' a substitute st‘imu]‘.us to: the shape

of one of the nonsense stimuli in some _personally.relevant manher.'

T
.

a

Yor i(nstance' subject “T.0. stated that he pai’?ed Dl (HOLIDAY)

with B2 betause "B2. 1eoked hke a meny-shaped béach towel that you

might take on a vacatmn." This same subject matched D2. (FUN}:,RAL) with‘
B3 because "B3 loqked like & strange coffin in whlth someone mlght be
buried,” He also cho:;e B3 in the presence of D3 (TORTURE) because the =

shape of B3 "resaubtei& an instriment that might be used to torture

-'someone.“ bubject H.S.. ha‘d. V‘se];f-instructions for her consistent
Qpalring of }52331 ‘that might be stated as: "Stimulus DI reminds me of a
‘ Eqme star. Therefore, in’ the pr.esence of the star-shaped stimailus
,\l‘5‘3, chose D1," Her 'matching of Bl -w1th D2 possi.bly mvolved the |

following ru1e~ "People” genarally do not like to ‘study chemlstry. . |

~\1‘herefore, in, the ;}resence of the flaslq-shaped ob,Ject B! chose D2,

(,learlgk, those subJects who did not denonstrate equivalence for.

B relations mvolvmg substituted Set. D stmuh responded as they did.

)

for a comwon reason. 'Ihey tended to fom their own classes based on
J

8n ldiosyncratxc matching of the shapg of a gwen nonsense stnnulus to

-2

a particular substltute stmulus. Although care was r.aken to ensure

the ¢stimuli in Sets A B and\C@ere es "meamngless" as poss1ble, the

.phye.ical topography of ﬁlese items was mnetheleps gwm_ more

hnportence by - theke partlcular subgects .than ‘'was intended by th,e

¥
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exper imenter. The paradlgm used in thu; 'smdy mlght be  improved \if»
-different, abstract shapes were to  be used %hapes‘vi\ich haf} Less
potent;al for the subjects.to- derwe some image or meaning trom  them.
This p‘erhaps would have reéulted in a decreased Likelihood that the
pairing of a ‘substitute with another stimalus would be based on qun;\
relatmnshlp bet:ween the latter’ s shspe and the b\.\hbtlt\lte atlmuli.
It is alsp possible that these subJec.(:s failed to ‘dam)nstrm;e

equivalence ‘because, tor them, the nouns did not: currespnnd to the

fac1al eXpressmns in'a wzay that is intuitively rgcogmz.able to mosli‘~

people in our culture. That is, perhaps these subjects mdwiduap
expenences with funerals hclldays andfor tort.ure were d1tfermt from -
those of the mgjorlty of people. “For example, one sub_‘)ect may have at
one time expenenced a sense of peace during a: tuneral ‘ his " or heY‘
responses durmg the. probe phase may consequently have reflect:ed this
prior hlstory w1th~fmerals. In these cases, mdivu‘lual drffetence.
way have overndden any culmrally-defmed asgoc:lations between the
nouns and faces. e t ) |
* ~Another methodolﬁgical -point slmﬁlé «be~ considered.- Sih;:e the
.order of the compar 1son stmmh remained constant Lhrou;,h)ut. the‘
‘ expenment there is a possibility that a posi.twn etfect might have
mfluenced \fr%spondmg. Althcmgh none of the .,ub_]ectt; reported basing
_thexr answers on the p031tion of the ccmparisons A3 they appeared onf
the sprem, this does not pegate the possibilty of the occurré‘:ce of
" such an effect. o ‘ .
A spinoff ofg é_timulus substitution éxberiment is worthy of ‘
rmariti‘ori.~ As siitlined above, a - ‘main finding waa\g;at substitute
‘stimuli could enter into various equivalence clasges,’ even~ though ‘the

~ . » »



‘SUbJECt‘i had not seen them in th1s context before the testing phase.

The substitutes and 'the original stimuli | were effectively

interchangeable \ (otherw?se the substitution and resu‘ltin_g' equivalence
would not have occurred) . Althdugh'not directly ftestegi here, it is
. .

reasonable to assume that equivalence relations would have also been

demonstrated if the origina‘l:-stimuli were used as 'ptobes during the

 testing phase (much like a 'typical equivalence experiment). 1If so,

one can readily see how‘imp’licit res‘ponding or, more spemflcally,
msLorically associated. events hava the potentlal to mcrease the

number’ of’ equivalence classes considerably. ~

To illustrate, the subJects were taught nine conditional

discriminations in the training phase (i.e., three groups of three

stimali éach,.deriVed from explicitly taught‘relations AB, AC and DC)..

This resulted in 30. new conditional discriminations that were not

trevi_ousiy taught {ten groups o‘f‘ three ‘stimuli each, derived from

untrained relations D8, BD, AD, BC, CB‘\and ~GD. Noté thét those‘ prpbe‘.
\ r;elations involving Set D:stim‘li now includes both tﬁe -orkiginal and
~substitute stimuli entering an equwalence class) "I‘l'xe“ratio‘of..
‘ energent to explic*itly taught rela‘tions is 30/9. This rai:i;t mf:ild be
'18/9 . if only the ongmal stinmuli wera, to enter equwalence classes,

The imphcation of this findmg is that an equlvalence class has the -

potential to bewme greatly er.larged should one stunulus take ona

substitutlve fmction ﬁ‘oi‘ the original stimulus. Further

investigation’ perhaps 1nvolvmg probe substitutes for more than one: |

set of stimu],i might clarify JUSC how much potential unphmt' :

responding thas" on enlarging equivalence classes. “This would help
explain our capacity to develop some of the exceedmgly ccmplex and
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intricate -networks of equivalence relations operating in our everyday

»

lives.

The results "of Ehis . study  also havé some  bearing
pychopatholcgy, Dur thoughts, beliefs, Feelings and plans have o
charactenstlc praperty of being, for Lhe mos). part, Vt‘fbil in nature,

It: is customary tor hunans w1th Language abxhty to share their

prl\?aﬁt events ina verbally sensxble form. . Stimulus wquivalence

indicgtes that humans can 1earn _arbitrary stimuli, such s those

which are verbal in nature can sy@bo ize other stimuli (Devany
sl., 1986). © . ‘
In the présenc experimént, the process of substituting one
stimilus for another can be'. cpnéeptualized as. the ‘attacmo‘nt of o
Jlabel (= noun) to a face in Condiﬁion 1, éndviceﬁer*;n in (';umiition
" 2; “Thus, HOLIDAYS became assocmted with a gmllmg face, bUNhRAL with

] sad one, and TORTUR}:. mth an angry face. Furt:her thxs f;ubqtitucp

was able to enter :mto equwalence te].ations thh cther stimali as

B

though it wére the ongmal st;mrulus.

%

Common experience dlctates that people regularly engage” in, a

smulé’&'@ although wore elaborate process’ of giving labels to vanous

obJects, eventa and even other people in thelr lives. Most of us are

‘ incliried to interpret and cel:egorize sﬂ:uatlons in an att:empt to

better understand " our world Moreover the. .verhal communlty '

reiﬁforceo our  attempts to evaluace events that occur around us. We
are often asked by others "What do you think of. o' or. "How do you

.'fe¢l about...'; Of course. there 1is -nothing inherent:ly wrong with

R

-

sharmg one's oplmons apd feeiings about » given topic. «'l‘he point ‘

is, tpwebér , that ‘through this encouragement by the verbal ‘cunnur:nit.y
. . . e M * A .

» »
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to interpret our world, it is relatively easy to lose sight of t:he‘
slmple fact théﬁ our intexpretations afe just khat —interéretations.
They arve not the object or event to which the label was ‘di‘r‘ei:t»;éd'. 1t
{s .when evaluations are distorted, ina‘ccm'atefar)‘d‘ consume too much
attgntion that psychological _prqblehs in\evitati‘ly become manifest (Beck.
& }émery, 1985; Hayes, 1987; Meichentsa&n; 1977). ,
Hayes (1987) points out that the stimuli in an_equivalence class
can be loosely related, whereby the sﬁimuli although related to one -
.another are otten functlonally distinct from each other in many i\
mtuations anversely, an equivalence . class - can -also be tig'htly'
r;elated where each stimulys can be easily exchanged for each other m‘
T most c1rcunstances " Further, the arblcrary nature of verbal stimull,
such as those invo].ved in labelmg events, typlcally results in the
,development of tlght equwalence classes‘ | ‘
1t is this t].ghtness of an equwalence class that can lead. to
problems; - The equ;valencg~ cla.s'_seg betwem one's .implicit behaviors
* and.the world can become ‘so\?:lasek'j}‘;:elatexd that it becomes d.iffiéult S
‘to distinguish betweet; the evaluations and the actual objects and~
events per se, - The labels and the various stimuli that recieve tbésé
labels . essentially ~ become interchsngeable. This. phenome;)oh is
particularly debilitat:mg when the labels are of a ca'tastmphic nature. . -
-(Beck & L-)nery, 1985). Thus, this person is perceu*ed as "bad," ‘that
,speech as "horrifying," and this ‘predicament as "hOpeless.' ‘The more
one's private’ tkn\Jght;s are taken 11terally and. left mquestmned i
* regarding their accutacy, t_:he tlghter wull be the equivalence class,
There is good ressom for equivéieqce classés to at times involve

tight ré}_étions amongst sthnu};i.. 'Ifhis is the case,‘for. éx;grﬁpie, when




*of a tight equ1valenée class.

someone makes a simple, non—évéluétivé“statenent such as “the book  is
on; the table." This “description presents little ptoblem if taken
literally. It is simply a deécription of stimuli in the enviromment.

The scenario changes congiderably, however, if an  evalustion is

: included in the statenent. For example, one might say "there is a

neally good book on the- table." This ‘statement canbot in irs entirety

be}‘taken literally because there is no stimulus "good” present in fhe

situation. The notion of "gobdness". arises from that person's

reaction and -evaluation of the buok, and not from-any topographical

dlst1nct10n between ‘these two types of statements. 1In the first

example the ‘book itself was descrlbed whereas the second 1llustration

~ Page. 80 |

‘feature of the stimuli. ‘1t is fairly eeSy to lose awareness of “the,

included "an 1nterpretatlon of the book. The latter gtatement can

patentially be confused with the flrst . understood . as factdal, ‘Aand

taken quite literally.: An evaluation of an object has now becone pai;

N ~
S

Thls phenomenon can be translated to a cllnlcal example‘ Most

|

people» gre able to determlne fairly rapidly whether a qtimulus suéh'

‘as the presence of physiologlcal arousal after hearing a sudden, }eed

noise, is a gignal of real daﬁger._ They are likely to label Lhis
arousal as ineighificant or siﬁply ignore it altogether. The lével‘ot
arOUSél would  soon diminish and ‘fe;:\‘lrn to normal. 1In contrdgt
1ndxv1duals with Panic Dlsorder are likely to-fixate their sttention .

on this arousal and 1nterpret it ag a danger gignal. Their impliciq

‘ ‘response might be: "My hearct is rac1ng, I've got gweaty palms, and I

feel tense. = Samething's wrong with me., I can't handle :this. Maybe

“1'm having a heart attack. I'm going to die." The result oﬁ thig

J

~d

8§
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evaluation is an exacerbation of their physmal arousal whlch in turn

leads to more fearsome thoughts and” a contmued escalatlon of -

syrnptans. In reality, rarely do events themselves cause stress,

Rather, it is-the evalustion bestowed ‘upon the event ‘and the attention -

given to this mterpretatlon that leads ‘to a stress reaction (Beck & °

mery, 1985; Me:.chenbaun 1977).
Obvmusly, the sorts of mphcit ree‘.pondmg demonstrated in thlS

) study are canparatively simple when conttasted with the t:remendously
complex private reactions of which humans are capable. Confounding
' ma(:t:ers ~‘are‘" problens “of observation,: identificatim., and analysis.
. Nonéthelé:ss,; i:ﬁese obstac.}es to a. more complete understanding of
 complex }'.impligit“ behaviors i.‘must: .not: ﬁnbedémicai snalysis of

thesa eyents.

4
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