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Abstract

esearch into the effects of pairing affectively non-valenced stirauli (CS) with
affectively valenced stiremli (WCS) in a Paviovian conditioning paradigre..has
provided prima acie evidence of a new and distinct forre—of huran conditioning.
However, raast of this research into what has been called 'Evaluative Conditioning
(EC)', has been conducted without the use of appropriate control conditions to rule out
non-associative accounts of the results. Traditional control resthods used in the
autonorede conditioning literature are argued to be inappropriate rasasures for EC due
to differences between the paradigres~ This begs the question what is an appropriate
control condition for EC? The problems—surrounding the controls currently ereployed
in EC research are discussed and a new type of control condition is proposed which is

specifically designed to overcoras-these probleres.

Introduction
Evaluative conditioning (EC) research has shown that pairing a subjectively

neutral conditioned stireslus (CS) with a previously rated 'liked' or 'disliked'
unconditioned stirealus (WCS) results in the transfer of affective value frome_the
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valence of a W( evevy & Ma __475: RﬂPyan

Bergh, **2). lunlike associatijg4 learning researc

conditioned regponse (the valdfce shift) is strorfdly resistant to extinction
(Baeyens, Crorphez, Van den PBprgh & Eelen, “#%¥) and can occur without

subjects having conscious awagghess of the contingencies involved (Baeyens,
Eelen, & Van |den Bergh, ‘qJ). These anorealies have lead researchers to
conclude that EL” is a qualitativefy distinct forr-of conditioning (Baeyens, **3).

Davey ( **4), Qowever, has arg dd that sores-of this evidence is equivocal due to
reathodological jweaknesses in t cruc1a1 studies. Most notably, there are no non-
paired randore—fontrol conditiof4, which are traditionally used in conditioning
research to dergenstrate that an effects are due to associative links between a
specific CS anc and not tl epeated expasure to the stimenli In

essence, Daveyjhas argued that thout these non-paired controls, EC cannot be
shown to be asspciative in naturejdnd therefore should not be expected to show the
sares- effects afj Pavlovian confiftioning (naresly extinction of the WC ___and

awareness of cofitingencies).

Traditional (Jontrols in CjResearch
In the basic BC experiresnt thgfe are three stages. In the first stage subjects are

asked to rate g nureber of stinjfli along a 2 point scale ranging fror— 00
(dislike) througl zero (neutral) t¢ f 00 (like). The stireatli are typically pictures of
hurean faces (Haeyens ef al, *¥i, **0, +42) or artists' paintings (Levey and
Martin, *75). At the end of this stage the experiresnter selects the three reast
liked stirewli, thg three mast disliked stiremli and 2 neutral stireali (stireadi with a
rating between | O and + 0). The liked, disliked and three of the neutral pictures
are selected for pise as DCSS_"Ehf_CSs_aLe_a]Lnﬁmra]_pmtums_and_are_chnsm_m_b&
paired with a on the ba of percep ) he en the pi hi

results in nine (S- DCS_pamngs_%_x_Nemtal_Lﬂse_LN_L),_lx_NeuLtaJ_Dlshke_LN_
D); and 3 x Neptral-Neutral (N-N). These CS-WCS pairs are presented a nureber

of tires in sega-randoredsed order according to a set of tiring pararesters.
Typically these parareaters reight be that the CS appears for second; followed by

a 4 second gaff; followed by the WCS which is also presented for second;

followed by an 1 second gap before the onset of the next CS, and so on. The serei-

randoredsed presentation schedule ensures that a CS-WCS pair is never presented
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reare than twice consecutively. During the final stage subjects are asked to re-rate

all of the CSs and WCSs frorethe conditioning stage using the samag like-dislike
scale frorethe first stage.

There are two within-subject controls in this paradigre—which EC researchers
use to draw inferences about the presence of associative learning ( ) the N-N
pairings; and (2) discriraanative effects. The N-N pairs where a neutral CS is
paired with a neutral WCS should result in no change to the CS since the WCS has
no affective value which can transfer to the CS. If these N-N pairings result in no
valence shift in the CSs, whilst CSs frore=IN-L and N-D pairings do shift, then
conditioning can be inferred. The second feature is the discrireinative nature of the
conditioning trials such that soree-CSs are paired with liked WCSs and others with
disliked WCSs_ This should result in differential valence transfer to the CS

depending on which type of WCS it was paired with [ earning is seen as the resulf
of an associative connection if CSs paired with liked WCSs shift in a different

direction to those paired with disliked WCSs However it is questionable whether

or not this is actually enough to infer association based learning.

The EC paradigre-described above is analogous to a traditional discrirednative
conditioning paradigrewhere a CS+ is always paired with a WCS whilst a CS- 15
explicitly unpaired with that WCS_This results in one stimeuls pairing where there
1s a definite association (CS+) and one where there is not (CS-). Therefore, if an
effect is observed for the CS+ but not the CS- it reust be the result of an
association. escorla ( “67) has criticised this kind of control procedure on the
grounds that the CS- could becores-a predictive signal for the absence of the WCS_
This being so, the CS+/CS- paradigre—cannot provide evidence about the
associations between stireuli because both CSs predict an event. In the EC

paradigre.the CS+ is a CS paired with a valenced WCS (a liked or disliked one)

while the CS- 1s a CS paired with a non-valenced WCS (a neutral ane) Therefare
the zero shift in ratings seen in the N-N pairs reay sireply be the result of these

CSs predicting the absence of valence. If this is the case then these pairings also
tell us nothing of the associative nature of the N-D or N-L pairings. The saree-

argureant applies to the discrirednative nature of the N-L and N-D pairs because

CSs frore-both pairs enter into associations with WCSs_In addition to this_either
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of the valenced pairings (N-D or N-L) can be seen as predicting the absence of the
other ireplying that discrirdmative responding ray not be the result of subjects
associating a specific neutral stireslus with a specific liked/disliked stireslus but
sireply because they are associating one pair type with the presence of a valence
(be it 'liked" or 'disliked') and one pair type with the absence of it. Whether this
kind of process is occurring or not, there are still no coreparison pairs within the

design where a CS-WCS assaciation is not occurring and so these controls cannat

dereanstrate the presence of associative learning.

Shanks and Dickinson ( **0) have argued that a well balanced within-subject
control should equate "exposure to all classes of stireali, thus controlling for non-
associative effects, while varying the associations that the CSs enter into.
However, such a design assuress that the pairing of a particular CS with a
particular WCS 1s counterbalanced across Ss_ so that any difference in the
postconditioning megasure can be attributed to the association a CS enters into
rather than to the properties of that particular CS" (p 2 ). According to this
definition, EC paradigres- fail to fit the criteria that CS-WCS pairings are
counterbalanced across subjects, since pairings are dependent on the subjects'
original evaluations and the experiraenter reatching CSs and WCSs on the basis of
perceptual siredlarity. Without this counterbalancing it 1s possible that apparently

opposite shifts in ratings between CSs paired with liked WCSs and those paired

with disliked WCSs_are the result of differential effects of repeated exposure on
stireuli selected to be paired with liked, disliked or neutral WCSs_In other wards it

is the specific features of the CSs which cause the observed shifts rather than the
pairing process.

In order to dereanstrate that EC effects are what they are purported to be, two
key issues have to be addressed ( ) do the controls used dereanstrate that effects
are the result of CS-WCS associations rather than regre exposure?: and (2) da the
controls used rule out the possibility that the results are due to the specific
properties of the CSs?. Clearly the two within subject controls currently ereployed
do not adequately address these issues and so it is necessary to look at ways in
which between-group reathods can be ereployed as a solution.
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Is a random control grous avroriate for C?
The traditional reathod for dereanstrating that learning effects are the result of

associations between stiremli is called the truly randore—control condition
( escorla, *67). In this procedure one group of subjects receives the norreal CS-
contingency between there—This is done through presenting the CS as in the
experireantal condition but with randorely distributed WCSs In addition the
interval between stireali is increased to elirednate any chance of the CS predicting
nonoccurrence of the WCS - the crucial factor being the interval between
presentations. Although Davey ( *‘4) has advocated this procedure in EC
paradigres, Baeyens and De Houwer ( **45) have argued that this is not an
appropriate control for EC because EC does not rely on contingency alone. Truly
randore-control operates through elirednating any contingency between the CS and



randore—presentation schedule is equally flawed. The ireplication is that any
control condition reumst avoid single contiguous pairings of a CS and WCS

Hence, the truly randore—control procedure can neither verify that experirasatal
effects are due to associations nor elirdnate the possibility that effects are due to
repeated exposure (because if the experirental stiremli are associated, this
association occurs across a tereporal interval and one trial learning can occur in
the control condition). This being the case there is obviously a need for sores
procedure which does elirednate these factors.

The Block/Sub-Block control

One atterept has been reade to provide an adequate control for exposure and
association in the EC literature. This involved a control condition using 'block
presentations' of the CSs and WCSs such that CSs and CSs were paired with
thereselves (Shanks and Dickinson, **0). In this procedure, the first CS was
presented in a pair with itself five tirees . Then after an inter-trial interval
(coreparable to that used in the paired condition) the first WCS was presented ina
pair with itself, five tirees. Then the second CS was presented in the saree-way
and so on. This seeras, prima acie, to provide an adequate control for exposure as
all CSs and WCSs are presented the samago nureber of tiregs as in the paired
condition, but unlike a truly randore—presentation schedule, the CSs are paired
with thereselves and so cannot enter into an association with a WCS by chance
Closer inspection of this procedure reveals that subjects still effectively receive

CS-UCS pairi Iy in hlocks he CS-LCS . il exists (Fi
). At the very least they see a single CS-WCS pairing when the last CS of one

block is presented and the first WCS of the next block (cf Davey 444) (see
Figure ).

Therefore the subject received 0 presentations of CS  which is coreparable to the nureber of
tiregs that that CS was presented to subjects in the paired condition.
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CS 'Block' UCS 'Block’

CS1 — Cs1

CS1 —CSs1

CS1 —CS1

CS1 —Cs1

CS1 — CS1 UCS1 — UCS1
UCS1 —— UCS1
UCs1 — UCS1
UCS1 — UCS1
UCS1 — UCS1

CS2 — CS2

CS2 — (CS2

CS2 — CS2

CS2 — CS2

CS2 — CS2 Uucs2 —— UCS2

~ TC.
Figure Diagrare—showing how the control condition ereployed by Shanks and Dickinson

( #*0) resulted in single CS-WCS pairings

Therefore, this approach contains the sarese-flaw as the truly randore—control
schedule - it does not eliraanate single contiguous pairings of a CS and WCS_
Indeed, Shanks and Dickinson's results showed very siredlar response profiles in
their control and experirental groups which could have been the result of one trial
learning or conditioning surviving the 'block’ presentation.

The control rethod proposed here is a meadification of the Shanks and
Dickinson paradigre—There are two kinds of blocks in this procedure sub-blocks,
and blocks (see figure 2).
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CS
Sub-Blocks

Figure 2

CS 'Block’ UCS 'Block'
CS3 —— CS3 UCS4 —— UCS4
CS3 — CS3 UCS4 —— UCS4
CS3 — CS3 UCS4 —— UCS4
CS3 —— CS3 UCS4 —— UCS4
CS3 —— CS3 UCS4 —— UCS4
CS2 —— CS2 UCS1 —— UCS1
CS2 —CS2 UCS1 — ., UCS1
Cs2 — Cs2 UCS1 —— UCS1 «
CS2 — CS2 UCS1 —— UCS1
€S2 — CS2 UCS1 — UCS1
CS5 —— CS5 UCS2 —— UCS2
CS5 — CS5 UCS2 —— UCS2
CS5—— CS5 UCS2 — UCS2 ucCs
CS5—— CS5 UCS2 —— UCS2 Sub-Blocks
CS5—— CS5 UCS2 —— UCS2
Cs1 — Cs1 UCS3 —— UCS3
CS1 — CS1 UCS3 —— UCS3
Cs1 —Cs1 UCS3 —— UCS3
Cs1 —CS1 UCS3 —— UCS3
CS1 — CS1 UCS3 —— UCS3
CS4 — Cs4 UCS5 —— UCS5
CS4 — CS4 UCS5 —— UCS5
CS4 — Cs4 UCS5 —— UCS5
CS4 — CS4 UCS5 —— UCS5
CS4 —— CS4 UCS5 —— UCS5

Diagrare—showing the 'block/sub-block’ control paradigre=Both the reain CS Block
and reain WCS block contain five sub-blocks which can be randorely ordered/

counterbalanced within the reain block. The two reain blocks theraselves can also be

counterbalanced.
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Sub-Blocks - These are blodk pairings of a single stiremlus with itself using the

saree-tiredng parareaters as iff the experireental condition. For exareple, it reight

consist of a presentation of a IS (or WCS) for second followed by an interval of
4 seconds, followed by the s@qne CS (or WCS) being presented again for second

There would then follow an ¥ second interval before the pair is presented again.
The nureber of tiress that the pair is presented is dependent on how reany tiress
that stireslus appeared in the paired condition. If a given stireslus was presented

0 tirees in the experiraantal condition, then there should be 5 self-pairings in the
control block (so the stiremlus appears O tirees in all). This set of self-paired
presentations is a sub-block.

Blocks - A 'block’ is a collection of sub-blocks. The 'CS block' consists of all of
the CS sub-blocks in randore—or counterbalanced order whilst the WCS block
contains all of the WCS sub-blocks again in randaore.ar counterbalanced order The
nureber of sub-blocks contained within a block will of course be dependent on the
nureber of CSs and WCSs used in the paired condition In the exareple nused earlier
on there were * different CS-WCS pairings_which would resultin 4 CS sub-blocks

and * WCS sub-blocks

Figure 2 shows how the blocks and sub-blocks reight be arranged for a study
which used 5 CS-WCS pairings in the experimaental condition The CS block

contains 5 sub-blocks each of which is a CS paired with itself as described above.
The nurveric labels of the CSs and WCSs allow experiregntal pairs to be identified
So, after stage one of the experireant CS was selected to be paired with WCS
(based on their perceptual siredlarity) and if this were the experireantal condition,
these two stiremli would have been presented contingently. In this control

condition though, the CS and WCS are paired with themeselves to forme.snb-

blocks and these sub-blocks are assigned a randore—position within the respective
reain blocks. The order of presentation of the CS block and the WCS black can be
counterbalanced such that half of the subjects see all of the CSs first whilst the

other half see the WCSs first Indeed the order of sub-blocks within each block

can also be counterbalanced across subjects too in preference to randore-ordering.

This procedure is superior to that of Shanks and Dickinson in that it ensures

that only one CS-WCS pairing is ever seen (the very last C'S of the 'C'S block' and
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the very first WCS of the "WCS block' or vice versa) and this could be controlled

for across conditions by counterbalancing the order of CS sub-blocks before the
presentation of the WCS block and doing the sarea for the WUCS sub-blocks Any
anorealies resulting frore-this single pairing would be dissociable frore-the other
results and if necessary trials could be arranged so that the last CS block and first
the analysis. In addition, counterbalancing the order of the main blocks acts as a
safeguard against block presentation order effects and any single-pairing effects
(because when the WCS block is presented first this single pairing will be
backwardly presented and there is no evidence to suggest that EC can survive
backwards presentations (cf. Haremasrl and Grabitz, +43)). Conditioning should
not survive the block presentations because of the counterbalancing of sub-blocks
which ensures that subjects can have no awareness of which CS was selected to be

paired with which WCS_If conditioning does survive then this should be apparent

because the effects should be elirainated by the reversing the block order frore-
CS-UCS ta UCS-CS

In addition, the Shanks and Dickinson procedure allowed block pairings of CSs
with WCSs whilst this condition does not In fact the CSg are block presented with
other neutrally valenced CSs so even if conditioning can survive this forre—of
presentation each CS will only ever be presented with a stiresli which has no
affective value?

This ‘randore—CS/WCS block/sub-block’ paradigrmacan fulfil all of the criteria

for a control condition appropriate for EC (1) all CSs and WCSs are presented the
sare-nureber of tires as in the paired condition (thus controlling for exposure

effects); (i1) no CS enters into any association with its chosen WCS (or any other

UCS) - allowi Lsi he d | l . :
effects frore~the paired condition; (ii1) there are no CS-WCS contingencies _and
reare ireportantly no contigi oi s relations between any CS and WCS because the
CS and WCS never appear in the sameg tireg framee. Tn addition using this control
procedure elirdnates artefactual accounts of any experireental effects because
responses in this condition indicate the effects of re-presenting the CSs whilst

2 Of course the last CS block can appear before a WCS block but this can be controlled for
using the sare-techniques described for the single CS-WCS pairing above
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controlling for associations between CSs and WCSs_Hence significant differences

between this control group and a paired condition can be taken as indicative of
association-based learning. Non-significant differences can be seen as support for
an artefactual account, as subjects in the control condition receive presentations

where no possible connection between a CS and its WCS is reade

To suremarise, evaluative conditioning research has been dogged by
reathodological probleres— arising from—the inadequacy of existing control
procedures. More traditional control procedures have failed to reet the necessary
requirereents for an appropriate and adequate control for associations and
exposure. However, the block/sub-block paradigre-does reset the relevant criteria
and its use in future work will allow reare inforreed conclusions to be drawn about
the nature of EC.
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