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ABSTRACT 

ii 

Vaiious dissodalions bet\.veen performance un explicit tasks (those 
requiring con~cious memory) and implicit tasks (those requiring no reference to 
conscious memory) have been used ,ls support for the existence of multiple 
systems of memory. Specifically, based on a dissociation between performance 
on an object decision t,1.Sk and a recognition rask, Schacter and Tu1ving (1990) 
poslulaled the existence of a separate system representing possible novel three­
dimensional objects as distinct from a system supporting the identification of 
impossible novel lhree---dim.ensiona1 objects. Memory may be bet ter understood 
in the ,•iew of transfer-appropriate processing, however, in which memory re.lies 
in pnrt on o fluency heLLristic and that subjective processes influence memory. 
Experiment 1 eliminated tJ,e influence of a response bias towards structural 
"possibility" by involving a decision in which possible and impossible objects 
were c1assilied together as three-dime:nslonal objects, as distinct from two­
dimensionaJ objects. Both possible obfects and impossible objects benefited 
equally from previous exposure. Experiment 2 employed a "go-no/go" task but 
was W1SuccessfuJ in man.i:puJating the response bias in order to crea te an 
advantage for identification of studied impossible objecL. TI1ese results have 
suggested that by eliminating the bias towards structural possibility, impossible 
objects benefit from experienced fluency . Further discuss.ion of the process of 
men,ory has been provided. 

Examiners: 

Dr. CB. Harvey, Extemal Exa1'1'tt,LU;;J._µ...-cpari:ment of Psychological Foundations in 
Education) 
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Introduction 

Research on memory suggests that some kinds of learning and retrieval are 

available to consciousness while olher kinds are not. On the basis of the presence 

of aw.c1reness, the ~i:;tence of an explicit/implicit memory dichotomy has been 

postulated (Schacter, 1987)~ Explicit m.cmory is revealed by tasks that require 

conscious memory of the experience. In contras t, implicit memory is revealed by 

task in whid1 performance is facilitated by previous experience, but for which 

recollection is not required. That is, previously acquired information 1S 

unintentionally retrieved with 110 reference to any explicit ins tructions to 

remember the task. 

Various dissociations between performance on explidt and implici t 

memory tasks have been demonstrated by norm.al performance on one test 

despite impaired performance on the other. Evidence from brain damaged 

patients and inl-act adults indica tes Lhat performance on e:xplidt memory tasks 

may be selectively impaired (Rkhardson-Klavehn & Bjork, 1988). These findings 

have traditionally provided evidence for ·the existence of separa t~ systems under 

the assumption lhat these measures tap different memory systems in the brain 

(e.g., Tulving and Schacter, 1990. Squfre, 1987). Proponents of a muf!iple memon; 

systems approach postufote that performance on implicit mem01·y tatiks is 

mediated by a different underlying system than is performance on explicit 

memory tasks (TL1lving & Schacter, 1990) . 

nle obtajned data, however, do not necessitate U1e postulalion of separa te 
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demonstrated by an increas e Ln the accurate identification of previously 

encountered targets or as a reduction in response latency compared to nonstudied 

control items. Tulving and Schader (1990) have advanced a theol'y in which 

pruning on imphdt tasks of memory is mediated by a perceptual representation 

system (PRS). They hypothesize that priming aids in the identification of 

previously encountered stimuli by re.la ting the present structural in formation with 

the infom,ation stored in PRS (Tulving & Schacter, 1990). This process is 

hypotht:1Sized to differ from recognition memory, in which operations con.sist of 

a s uccessful n1.atching between the slimu !us and its prior semantic and episodic 

representations. That is, both priming and recognition memory are facilitated by 

prior study, but priming is due to th~ representation of the studied objects in the 

s tructui:al description store, whereas recognition memory depends on information 

stored in explkit/ cpisodic memory. 

The PRS model make many assumptions regarding the slructure and 

function of memory . For instance, it implies that memory consists of a number 

of systems with different and independently operating characteris tics. For 

example, the visual word form system and the structural description system axe 

hypothesized subsets of the PRS: the fom1er is solely concerned with perceptual 

identification of words and the latter with objects. Both are conceptualize-cl as 

being pecialized for representing global information about the visua l form and 

structure of words and objects, and may be involved in object decision pr:iro.lng 

and other implicit tasks. Both, however, exclude handling of any semantic or 
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possible or impossible. Priming was indicated by more accurate object decision 

performance for previously studied possible objects than for nonstudied possible 

objects. Impossible objects, however, did not show the effect of priming. 

This objed decision task is considered to be an implicit task, separate from 

explicit memory, in the sense that il does not make reference to, or require 

recollecli.on of any specific encounter with a presented object. In fact, results 

dilfer when explicit instructions for retrieval are given. For the explidt 

component of the test, subjects performed a conventional recognition test (i.e., 

''yt1s-no"). The identical stimuli were included, hut subjects were now required 

to remember whelher Lhey had studied them. Generally, recognition was fow1d 

to be slightly more accurate for the possible objects than for the impossible 

objects. 

Based on the object decision task, Schacter and his cotlcagues (Schacter, 

Cooper, DeJaney, & Peterson, 1990; Schacter et aL, 1991a) advance several tenets 

regarding Lhe nature of priming (i.e., the characteristics of PRS). First, prin1ing 

of possihle objects is mediated by newly acquired structuraJ descriptions of target 

drawings. Priming occurs only on an object decision task which is thought to 

encourage. the processing of infonnation regarding glubal features (i.e., a task 

regarding the orientation of an object; "is the object facing left or righ t?''). 

Facilitation for possible studied items does not occur, however, w hen attention 

is directed only to local features (i.e., a task regarding structural detail of an 

object more "horizontal lines vs. more vertical lines"). 
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Second, priming is observ~d only for structurally possible objects. Priming 

was never found for structurally impossible objects despite various m.odificalions 

of the instructions emphasizing "impossjble" over "p ossible" responses,. minor 

changes in tha nature of the mate.rial, and manip ulations of the number and 

dura tion of exposure of items on the study list (Schacter e t al, 1990; Schacter et 

al., 1991a). Lack of priming of impossible objects is thought to reflect 

computational constraints in cod ing a structural description that preser ves global, 

three-dimensional information since there are no consistent inte rnal 

represt:nlalions of th~ impossible obj~ct in the thre&dimensional wodd. 

Therefore, Schacter proposes that the representation of jmpossible objects is 

supported by a separate episodic memory system~ This system is thought to rely 

on access to jnformation regarding the distinctive spatia l, temporal, contextual 

and semantic aspects of the impossible objects. 

The multimodal approach does not provide an understanding of how 

objects might be represented in the system or what k inds of p rocesses might 

operate on those :reptesentat-ions. The findings provide evjdence as to what 

conditions produre priming, but offer little formal theory as to why a prior 

representation would le.ad to prin1ing. Ove.rall, the s tructural description .store 

model propo ed by Schacter and colleagues suffers from several criticisms. first, 

explaining the dissociations in te.nns o f multiple b')'stems roay be unnecessary. 

Relevant djssodations can be easily u11derstood in terms of processing operntions 

ca.rried out during study and test without postulating the existence of separate 
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during interaction v.rith symbols and objects" (Masson, 1989, p. 128). 

Memory is posited to ope.rate primarily on the basis of the fluent 

reapplication of the procedures used d urrng original encoding in response to a 

retrieval cue. Memory is enhanced when there is adequate overlap or similarity 

between the procedures involved in both the encoding and retrieval phases. 

Furthermore, Jacoby at:ld Dallas (1981) have suggested that implicit identification 

depends on data-driven processing derived from perceptual properties of study 

and test materials (i.e., botiom-up processing), while explicit tasks depend on 

conceptually driven encoding, S't1ch as elaboration of meaning (i.e., top-do·wn 

processing). Therefore, according to the unimodal view, the dissociation found 

between the different .memory systems may really only be reflecting the different 

types of processing within the same episodic memory system. 

The processing approach offers a dynamic view of memory and attempts 

to do more than merely identify a task wit.h a particular system. From this 

perspective, H may be that memory relies in part on a fluency heuristic and that 

subjective processes influence priming. Although most memory research has 

focused on objective results on performance tasks, subjective experience involves 

an attribution, or unconscious inference, that is affected by pasl and present 

memories. The ubjective experience of remembering involves an "automatic" 

feeling of familiarity in that judgments are made faster and less effortful Oacoby, 

1992). The feeling of familiari ty, independent of awareness of remembering; 

resuJts from the enhanced perceptual recogrution of an item that comes from 
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having studied the item in the e>--perimental situation. TI1at is, prior exposure to 

a11 item results in more fluent processing, whereby the mate.rial is more easily 

jdenti.fied relative to new items. 

Pcrceptual fluency is thought to be a basis for the feeling of familiarity or 

jn other words, the basis for remembering. The ease with which an item "pops 

into mind" or the relative fluency of a task may serve to be evidence that we are 

remembering. Mere exposure of a stimuJus influences subjects to judge that they 

have seen the stimulus before because the processing of the item seems relatively 

fluent. This reliance upon differences in processing may be a heuris tic nsed for 

recognition memory. People ni.ay infer that items must have occurred earlier 

since they were felt to be processed easily (i.e., w;is processed more fluently). For 

instance, subjects report thaf "old" items see:111 to ''jump out'' on a test of 

recognition memory Oacoby & Dallas, 1981). 

The fwing of familiarity, however, may also be responsible for 

misattributions in memory due to difficulty in distinguishing be-tween factors of 

subjective experience and of Lhe pasL For instance, words that are more easy tu 

perceive may be judged as being familiar and may be misidentified as having 

been presented before. Prior experience with ite1ns has even influenced $Llbjective 

experience on cognitive judgments such as preference, in that subjects Jike the 

random polygons to which they had already been exposed better than novel ones 

(Kunst-Wilson & Zajonc, 1980). Also, visual perceptual identification of prior 

presented words is affected by fluency. Words already read by s ubjects were 
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performance for studied impossible objects was somewhat lower (although not 

significantly) than for n on htdied impossible objects, thereby indicating an 

enhanced tendency to say ''possible" to stuclied impossible objects. lt was 

previously postulnted that if the tendency to respond possible is indeed due to 

a misattribution, then by r1.:moving the response b ias, priming would be 

uncovered (i .e., there would be an advantage for the correct identification of old 

impossible objects rela tive to new impossible objects). The response bias may 

work in opposition to the otherwise "normat effects ot priming for impossible 

objects. It was reasoned that manipulating the instructions on the object decision 

ta k may influence lhe response bia.s. If subjects are consciously aware of their 

reliance on this "flawed " strategy, they may purposefully attempt to utilize an 

al ternative approach. TI1at fa, if subjects ace explicitly mad e aware that there is 

a tendency lo misattribute Buency on decision tasks> they may avoid any cues 

from the reeling of familiarily, thereby overriding the use of pe:rceptuaJ fluency. 

Therefore, th e bias towards responding "possible'' for old impossible objects may 

be eliminated and priming for impossible objects may emerge. Earlier pilot 

experiments (see Appl'ndix 2), however, were unsuccessful in demonstrating this 

effect despite manipulation of the instructions, suggesting the my hypothesis was 

not su ffici~nt. 

A bias was hypothesized by Schacter and colleagues (Schclcter, et aJ ., 1990b) 

to be operating a t the time of initial encodi ng and therefore, the ins tructions for 

the object decision te:;;t were encou raging subjects to detect possible objects. Ln 
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one experiment) s\.1bjects were instn1cted to press a response key for the object 

decision task if il ''could be a possible object" and another response key il it 

"could 11ot be a possible object". Since the emphasis is placed on the detection of 

"possibilityn, subjects may have equated an impossible response as being a 

negative response, and may have a preference to use a positive- response. 

Instructions were further altered to examine this bias. Subjects were now 

required to press one response key if H 11could be a possible object'' and another 

respon e key if i t "could be an impossible object". The negative connotation 

associated with the instructions was thought lo be removed, yet pruning was still 

not (ound for impossible objects (Schaclex et al., 1990). 

Instructions ,,·ere also manipulated in an attempt to address the possible 

contribution of a response bias for the negative priming effect found with 

impossible objects (Schacter, et al., 1991a). Subjects were exp]jdtly informed on 

the object decision task that ha lf the objects were po sible and the other half were 

impossible. On prevjow, tests, subjects were only informed that some of the 

objects were possible. This manipulation in the instructions, however, did not 

produce priming for impossible objects. Despite other attempts, such as further 

modification of task instructions, inclusion of repetitions in encoding tasks, and 

different lructuraJ encodi11g tasks, Sch acter and colleagues failed to document 

priming o f impossible objects. 

S imilarl;1 • in an earlier study, instructions were intended to inoculate the 

subjects against the use of the familiari ty heuristic as a basis for an object decision 
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judgment. Subjects were accurately informed following the encoding phase that 

half of the objects were possible and the other half were impossible, They were 

further cautioned that any .. ense of familiarity experienced with an object should 

not influence their decision as to whether the object is structurally possible or 

impossible since there is an equa) chance of the object being one or the other. 

Despite these ins tructions, the data did not support the existence of priming for 

possible obj~cts. Furthermore, on a second unsuccessful attempt, subjects were 

informed prior to the encoding phas~ that they would be view ing struch.trally 

possible and impossible objects and wouJd be required to make an "impossible-­

po sible'' judgment. Also, prior to the test phase they were cautioned against 

reliance on familiarity since it is not informative as to the s tructural nature of the 

object. No in formation regarding the probability of the presentation of the 

possible and impossible objects was offered. Similarly, pri.m.ing for impossible 

objects did not occur. 

Furthermore, Schacter and his coUeagues (Schacter, et al., 1991a) analyzed 

the combined data for possible and impossible objects in an attempt to measure 

accu.racy on th.c object decision task, ind~pendent of response bias. The gan1.m_a 

correlation (i.e., YuJc Q s tatistic) analyzes the orthogorm1 combination of subjects' 

actual re ponses (possible/impossible) and of object type (possible/impossible). 

Q's were computed separately for studied and nonstudied items. The larger the 

Q va lue, the s tronger the association between subject's responses and object types, 

revealing more accurate object decision performance, independent of response 
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bias. Priming was reflected by an increase in the accuracy of object decision 

performance for .studied objects relative to nonstudied objects as indicated by 

significantly higher Q values for studied items. Therefore, Schacter and 

colleagues conclude that pnming results from an increase in the accuracy due to 

prior exposure to the studied items as opposed to a generalized bias to use the 

possible rGsponse more frequently for studied than for non.studied objects. 

Altl1ough Schacter's application of Yu.Je's Q does address a bias towards a 

preponderance of either possible or impossible responses, this analysis falls short 

when addressing the hypothesis under conside.ratjon here. That is, Yule1s Q does 

not address the nature of the bias to say ''possible" when fluency is experien.ced 

and n feeling of familiarity is evoked. 

Ratcliff and McKoon (1993) demonstrate an alternative approach which 

may essenti<llly address lhe bias arising from the feeling of familia.rHy. Conscious 

memory may supplement implicit processing in the object decision task. Subjects 

do make use of explicitly remembered information even when the task 

instructions do not require them to do so. The extract-ion of explicit information 

regarding some detail of the previously studied objecl may act as a cue as to 

whelhcr the object \,vas possible or i.mpossjble. Therefore,. in conjunction with tbe 

response bias, recollection 1nay influence whether the object is reported as being 

possible or impossible. For example1 if the p reviously studied object is possible, 

then the bias towards responding possible to more familiar objects and explicit 

memory for cues about the object work in concert to produce a "possible" 
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response. lf confronted with a previously studied impossible object, however, 

then these two processes work in opposition. The tendency to respond possible 

is cancelled out by the expUci t memory for a particular impossible feature of the 

object. For ex.ample, subjects sometimes ex-plid Hy re.member a parlicula_r comer, 

angle, or twist from an impossible object, and this information can be used lo 

c01mteraet the bias to respond possible. Therefore, explici t retrieval must be 

eliminated in. orde:r ro observe a dear picttue of priming. 

Ratcliff and McKoon (1993) argued that the response bias and explicit 

retrieval work against each ot'her to produce the null effect of priming for 

impossible test items. Fi rst, they examined the operation of a bias by eliminating 

c,._-plicit retrieval. They suggested that explicit re h·ieval is likely to be a relativeJy 

slow process and may be eliminated by io1posing deadl ines (i.e., restricted time 

to respond) and memory loads (i.e., performance on concurrent memory tasks). 

The response bias was observed for both the possible and impossible objects, in 

that impossible objects showed reversed priming. ln other words, the shldy 

phase increased Lhc probability of responding possible (incorrectly) to impossible 

objects. 

Second, Ra tcliff and McKoon (1993) attempted to eliminate the response bins 

by combining a similarity and forced choice task. An object was flashed and was 

immedfately followed by the presentation.of the identkal object as we.11 as another 

version (i.e ., either possible or impossible). Su bjects had to decide which of the 

two displayed object was the one- that had been previously flashed. When tl1.e 
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subject is faced with hvo similar objects, U1.ey both may appear equally familiar, 

even though only one had been previously studied. Therefore, familiarity would 

offer no basis on which to chose one object over the other. The authors 

concluded that since the bias for the two objects was suffic1entlyequa tcd 1 subjects 

were left with neither the bias nor the explicit information to influence their 

decisions. By eliminating U-ie response bias towards possible, a symmetrica l null 

effect of prior exposure was found for both possible and impossible objects. 

Ratcliff and McKoon (1993) successfully demonstrated the existence of a 

response bias and the contribution of e:xplicit retrieval. It appears that prior 

exposure has an influence on the subject's tendency to respond possible. Ratcliff 

and l\/Jc.Koon, however, did not demonstrate general improved accuracy in lhe 

classification of objects due to prior ex:posure. Rather, their argument precludes 

the possibility of past experience leading lo subsequent accuracy on a task. It can 

be argued, howevcr1 that the associated fluency, as a result of prior experience1 

leads to improved accuracy with items. 

To reiterate the view derived from transfer-appropriate processin~ pure 

fluency serves to enhance the identification of both possible and impossible 

objects, but is d iffercnlially obscured by the operation of a response bias. When 

studjed objects are identified, a feeling of familiarity is experienced because the 

object has been fluently processed. A response bias then arises to attribute the 

experienced fluency, or feeling of familiarity, to some factor . How Uris 

experienced fluency is attributed ultimately influences the classification dedsil.ln. 
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The respon ·e bias, wHJ artificially pull the responses in different directions. For 

example, subjects may rely on the bias that "easily processed items are possible". 

Therefore, an advantage is created for possible objects (i.e., accuracy for possible 

old objects w ill be enhanced), whereas, a disadvantage is created for in1possible 

objects (i.e., accuracy for impossible old objects will be reduced). 

The purpose of Experiment 1 is to test the hypothesis that fluency 

associated with prjor e.xpeJ:-ience aids in the correct identificatfon of s tudied 

objects. ln order to circumvent the response b ias, subjects will perfom1 a 

judgment in ,,vhich a discrimination between two and three-dimensional. objects 

is made. Both possible and impossible objects are classified toge ther as three­

dimensional objects in an attempt to cliscourage any fluency ascribed towards 

structural possibility. Subjects reinstate the already processed structural three­

dimensional information of each object. Similar processes may occur for both the 

structurally possible objects and the impossible objects; both or neither objects 

shot1ld dernonstrale priming. Therefore, by remov ing the bias by placing the 

posslble and impossible object.sin the same category, the contribution of fluency 

on the subsequently correct identification of obj~cts wiU be examined . 

In summary, the demons tration of priming for both possible and 

im.possible objects will provide evidence for the important role of fluency. 

lndeed, if impossible abjects do benefit from prior exposure (aJthough conceivably 

masked by the operation of a response bias) printing wHl occur when the 

response bias associated with s tructural "possibility" is eliminated. 
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Experiment 1 

To address the proposed biased response to fluency (particularly noticeable 

for the impossible objects), the retrieval task was manipulated. Similar effects of 

priming may occur for both possible and impossible objects if the basis of 

responding is ,restricted. By ch oosing a task in which possible and i1npossible 

objects are classified together, (i.e., both as three-dimensional objects) the bias to 

classify fluently procC!ssed items as possible is eUminated. During the test phase, 

subjects were asked to discriminate between two-dimensional and three­

dimensional objects. There.fore, the bias towards using the possible response for 

stud.ied l terns may be eliminated since there is nc) longer an emphasis towards 

structural poss.ibil:ity. If the bias towards possibility is eliminated, the priming 

fffect for the possible object:s and the misattribution for the impossible objects will 

be removed and lhc resulting level of priming should be similar. In other words# 

information regarding structural possibility is now deemed useless and may not 

provide a differential basis for judgment. Rather, subjects are left with the 

experienced n.uency of the items. Since both possible and impossible objects 

recc.>ive simJJar direct enhancement from prior exposure, the effect of priming will 

be similar. In other words, if the bias is no longer operative, both the possible 

and impossible objects will either experience a null effect of priming or a similar 

effect of priming. 

Thus, it may be a response bias, aided by prior experience with the object, 



19 

that Lnfluences accuracy on the object d ecision task. By n:>n1oving the bias, the 

result is a difference in the level of discriminability benveen the objects, or in 

signal detection theory tenninology, a difference in ''sensitivity". An examination 

of the influe.n.ce of p rior experience with an object can be made, since signal 

detection theory will allmv an independent assessment of s ensitivity and bias. 

When left with only a measure of sensitivity, p rior experience w ith the object 

would not be expected to differentially influence accuracy for the identification 

of impossible and possible objects. 

Priming h.as been reported by Schacter and colleagues (Schacter et al., 

199Gb) to occur on object decision tasks only when global three-dim.e11sion aJ 

features of the object are encoded (i.e., .. Left-Right .. encoding task), but not when 

attention is directed only to local features (i.e ., "Hori.zontal-Vertical'' encoding 

task). Thus, the "Left-Right" encodil1g task has been taken as a marker of three-­

dimensional proces ing that contributes to subsequent priming on an object 

ded sion task Both local and global encoding phases are incorporated into the 

design of this experiment as a basis for dissociating performance on an object 

deci:sion task from a recognition task. It is impera tive to set up a dissocia tion 

between the abject decision task and the recognition task in order to rule out the 

contribution of exp ljci t memory on the object decision task. Unlike the object 

decision task, the recognition task is thought to not depend on the nature of the 

encoding task: both the "Left-Right" encoding task and the ''Horizonl<tl-VerticaJ'' 

encoding task produce equal priming. A dissociation in pe.rfonnance on these 
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tvvo tasks would suggest that the object decision task is not being powerfully 

affected by recollection. 

In summary, the present experiment will help to identify memory 

processes. From a multimodal perspective, bias would be due to lhc 

representation of the object in memory. It is thought tha t only the privileged 

intrinsic properties of possible objects achieve a level of representation and result 

in subsequent facilitated identification (Tulving & Schacter,. 1990). Since 

impossible objects do not have a prior repre entation, identifica tion should be no 

better than if the object had not been s tudied. On the other hand, p.rior 

experience w ith both possible and impossible items may enhance accuracy in the 

classification task and the operation of a response bias may influence the actual 

e}.--pression of ''priming". 

Method 

Subjects. Ninety-.sb< undergraduates were recruited front an 

In troductory Psychology course in exchange for course credit. Subjects were 

randomly assigned to the experimental conditions. All had normal or correded­

to-normaJ vision and were naive regarding the purpose of the experiment. 



21 

5Jimuli. TI1c cxperjmental material!:: consisted of 48 two-dimensional 

line drawings depicting unfamiliar three-cUmensional objects and 48 two­

dirncnsjonal line drawings of unfamiliar two-dimensional objects (sec A,,pendix 3). 

All 48 of the three-dimensional objects were taken frorn the materials used by 

Schacter (Schacter, et aL, 1991a), Half of the objects were impossible, in that they 

contained edge and surface violations and., therefore, could not exist in_ the rea l 

three-dimensional world. The practice materials consisted of 8 items. Half of the 

eight practice item · con .. isted of structurally possible objects, and the other half 

were struchually impossible objects. 

The two-dimensional objects were constructed by varying the origi11al 

three-dimensiona I objects. The outlines of the three-dimensional objects were 

maintained but mirror reversed. The internal features of each object were 

redra\.\,-n to remove any propcrtjes re.fleeting three-dimensionality. work 

indicated that at an Lmlimiled exposure duration, subject's accuracy in 

discri:m inating between the two and three-d imensional objects ranged between 96-

100% suggesth,g that the objects were di.scrimu1abl(> on the basis of 

dimensionality. Furthermore, the two and three-dimensional objects were 

equated in terms of complexity. The original three-dimensional objects were 

comparable with t.h.eir corresponding newly created two-dimensional objects on 

the basis of the number of Jines and vertices for each objecL 

The experiment was a 2 ("left-right" vs. ''horizontal-vertical" 

encoding task) X 2 (object decision vs. recognition tasks) X 2 (possible vs. 
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impossible objects) X 2 (studied vs. nonstudied) repeated measures design. l11e 

encoding phase (i.e., ·•1eft-right" vs. "horizontal-vertical") and test phase (i.e., object 

decision vs. recognilion tasks) we:re between-subject variables, whereas possjb]e 

vs. impossible and s tudjed vs. nonstudied were within-subject variables. 

In the study phase, two of the groups were instructed to compare the 

number of hnrizonlal and vertical lines in each of the two and three-dimensional 

objects. The other two groups were mstructed to compare vertical and horizontal 

lines in each of the two dimensional objects but to decide for each of the three­

dimensional Dbjects whether it was facing right or left . ln the test phase, one 

group from each encoding task condit-jon was given a recognition memory tes t 

and the other group was given an ()bject decision test. Twenty-four subjects 

participated in each of the four conditions. T\venty-four two•dimensionaJ objects 

and their corresponding 24 three-dimensional objects were shown jn separate 

blocks in Lhe study phase. The two-dlmensional objects were shown first, 

followed by all the three-dimensional objects; or vice-versa. Of the three­

dimensionaJ objects, half were possible and the other half were impossible. In the 

test phase, all of tJ1e two and three dimensional objects were be randomly 

presented in a single block. 

Procedure. (see A1,pertdix 4 for a surmnonJ of the procedllre). Subjects were 

individually sealed 50 cm. from a Macintosh con1puter screen . Subjects were 

initially informed th at the experiment was concerned with object perception and 

were provided with instructions pertaining only to the current phase of the 
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experiment. [n the study phase, two relevant practice items appeared at the 

beginning of each block of 24 critical items (one block of two-di1nensional items 

and one black of three-dimensional items). 

for the block in which three-dimensional objects were presented, h alf the 

subjects performed a task involving the encoding of the global features of the 

object. Subjects jn this "left-right" encoding condjtion were instructed to make a 

decision as to whether the object primarily faces left or right. The other half of 

the subjects were involved in an encoding task directed to local features of the 

object. In this "horizontaJ-vertical" encoding condition, subjects were instructed 

to indicate whether the object had more 111.orizontal or vertical lines. All subjects 

performed this task with the two-dimensional objects. Each object was presented 

for 5 seconds, Once the object disappeared from the screen, subjects in both 

encoding tasks were i:equired to press either the rightn,ost or leftmost key on a 

response pad lO indicate their binary decision. Subjects were encouraged to use 

U1e entire 5 second exposure duration to examine the objects since the obtects are 

more complex than they may injtially nppea r. Once a response was made, the 

next trial followed automatically. 

Subjects proceeded to the test phase inunediately after completion of tbe 

encoding phase. Half the subjects in the ''left-right" judgment and in the 

"horizontal-vertical" judgment encoding condition participated in an object 

decision task. First, the experimenter presented the subjects with instructions 

ex-plaining the difference between two-dimensional and three-dimensional objects. 
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Subjects were informed that some of the three-dimensional objects were 

s tructurally possible and some were structurally impossible. They were 

instructed to press the leftmost button if th~ object is two-dimensional and to 

press the righ hnost button if tht.> object three-dimensional. Each tria I was initialed 

by a fixation point, to wh id1 the subjects were to direct lheir attention. The 

ubjects were pre.sented for a 50 ms dLJration and \,vere immediat.eJy followed by 

a mask. In addition, trials were self-paced; each trial began when the subject 

pressed the m.iddJe key on the response pad. 

Ninety-six objects we.re presented, of which 48 were two-ditnensional and 

48 were three-dimensional. Half of the three-dimensional objects were possjble 

objects and the other half were impossible objects. Within ead, object type 

(possible, impossible, or two-dimensional) half the objects were viewed during the 

encoding phase and h.al1 were not seen before. The object decision task was 

preceded by eigh t practice trials, half consisting of previously displayed practice 

items and 4 showing new items. 

The other half of the subjects participated in the recognition task Subjects 

were informed that they will be presented wilh a series of line-drawings, some 

of which will have been p resented in the study phase and some of which are 

new. Subject.s were further instructed to press the rightmost button if they had 

seen the object before and to press the leftmos t button if lhey had not seen the 

object before. The stimuli were identical to those presented for the object decision 

La$k. The objects appeared on the screen until the subject responded, or until a 
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maximum duration of 5 seconds. The task began ~,th the presentation of 8 

practice trials. 

At the completion of testing, all subjects were debriefed and provjded with 

a written explanation of the purpose and background of the research. 

Res-ults 

The results of performance on the object decision task and the recognHion 

task were analyzed and are described separately. 

Object Decision. A signal detection analysis was applied to the effects 

observed in the object dec ision task Signal d etection analysis takes into account 

both successes (hits) and failures (false alarms) and allows for an independent 

assessment of the influence of prio r exposure on enhanced perceptual sensitivity 

and the contribution of biased operations applied to the perceptual stimulL The 

purpose of Experiment 1 V{BS to establish that in the absence of a response bfa.s, 

priming effects in the object decision task may occur for both possible and 

impossible objects, based on operations responsible for "low-level vision" (e.g .✓ 

feature extrnction and ide.ntification). li no difference in sensitivjty occurs 

between possible and impossible objects, then the results imply that both classes 

of objects invoke similar perceptual processing operations. If, however, a 

difference in ·ensitivity does arise between the possible and in1possible objects, 

then the r~sults \,vould suggest that tl1ere r:nay be indeed certain constrainfs tha t 

operate on the processing of certain objects. 

Table l presents the central results for performance on the object decision 
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task, expressed as hits and false alarms on the two-dlmen ional vs. three-

dimensional judgment, as a function of tht! experimental variables: type of 

encoding task (horizontal-vertical vs. left-right}, the structure of the object 

(possible v~. impossible}, and the item status (studied vs, nonstudied). Hits were 

defined as correctly identifying a three dimensional objC>ct as such (i.e., 

responding ''three-cl imensional" to a three-dimensional object), and false alarms 

\"1ere defined as incorrectly claiming that a two dimensional object was three 

dimensional (i.e., responding "three-dimensional'' to a two-din1ensional object). 

Table l 
Object Decision Pe~{ormance: Experiment 1 

Possjb[e lmpossible Mean 
Studied Non.studied Studied Nonstudied Studied No"Studjed 

Horizonlal-Vertica l 

HR .88 .86 .86 .83 .86 .85 
FA .28 .33 .28 .33 .28 .33 
A' .88 .85 .86 ,84 .87 .85 
Bn" -.41 -.43 -.33 -,34 -.37 -.39 

Left-Right 

HR .84 .81 .81 .76 .83 .79 
FA .45 .44 .45 .44 .45 .44 
A' .78 .75 .77 .75 .78 .7'-
B •· 

IJ -.54 -50 -.44 -.34 - .49 -.42 

HR=Jijt Rate; FA=False AJarm; A'=Sensitivity; B"D=Response Bias 
Note: FAs for boJ/1 possihle and iU1J1()5Sible objects ate the snme due to lhe nature of 
the class[ficn f ion decision. 

SeveraJ irnportnnt features of these data should be noted. Performance 

on tht1 hodzontal·Vertical encoding task appears to be 1nore accurate than 
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performance on the left~right encoding task as indicated by higher hit rntes 

c1J1d lower fabe i1Jarm rates. Also, for both possible and impo&;ible objects, 

there appears to be facilitation of object decision performance on stud ied items 

compared with non.stu died items. This priming effect is contrary to the usual 

priming effect (Schacter et al., 1991a; Schacter et al., 1991b) thought to be 

attributed to structural encoding. 

Statistical analysis confirm tJijs description of tht! results. A 

nonparrunelTic signal detection analysis (Donaldson, 1992; Grier, 1971) was 

applied to these data in order to gather an independent as:;essment of the 

influence of prior exposure on discriminability (Le., sensi tivity) and response 

bias. The u1.easuf'e of sensitivity, A', takes a value of .5 when responding is at 

chance and 1.0 when performance is perfect. The decision criterion measure, 

B0 '', is larger when a higher criterion is in effect and ranges from -1.0 

(maximum liberal bias) to 1.0 (maxin:mm conservative bias). The mean vaJues 

of U,e obtained A' and 8 0 '' in the object de-cision task are presented in Table 1. 

Separate repeated measures anaJysis of va riance (ANOVA) were appUed 

to the sensitivity (i.e., A') and the decision criterion (i.e., B0 '') scores. ln this 

and all othl;;!l' analyses reporled here~ type I error rate was set at .05. The 

between-subjects factor was encoding; the within-subjects factors were prior 

exposure and structure. For the sensitivity data, the main effect of (1efi-right 

vs. horizontal-vertical) encoding was significant, f(), 46) = 13.69, MS •. = .04, 

indicating that object decis1on performan1.;e was more accurate following local 
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encoding (Le.1 horizontal-vertical encoding) than involving global encoding 

(i.e., left-right encoding). n,e main effect of (studied vs. nonstudjed) prior 

exposure was significant, P(l, 46) = 6.08, MSc= .01, in which object decision 

performance was more accurate for studied than nonstudled drawings. 111.e 

main effect of (possible vs. impossible) struchlre failed to reach significance, 

P(l, 46) = 1.1211 MSc= .01, as dJd any interactions. For U,e response bias data, 

the main effect of (possible vs. impossible) structure was significru1t, f(l , 46) = 

4.61, MS" = .11, indicating a more Liberal bias to respond to possible objects 

(e,g., a propensity to classify any possible object as th1ee-dime11sional). The 

m ain effects of prior exposure and encoding and lheir interaction did not reach 

significarice. Fu~lherm.orc, an exc\.Ollllation of gender as a factor produced null 

results. The sample group retained a preponderance of female subjects, 

however, thereby making the rest1Jl-s difficult to interpret. 

Recognition. Table 2 presents the central results for performance on the 

recognition task for the three-dimensional objects, expressed as hits and false 

alarms on the yes-no judgment, and A' (sensitivity) and B0" (response bias), as 

a function of the experimental varjables: structure (possible vs. impossible) and 

type of encoding task {horizontal-vertical vs. left-right). Hits were defined as 

correctly identifying an object as having been seen before (i.e.✓ a "yes'' response 

lo an old item), and false alarms were defined as incorrectly claiming to have 

seen the object before (i.e., a ''yes" response to a new item). Our result~ 

irtdlcate that performance is above chance (i.e., hit rates are higher than false 
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alarm rales). Overall, accuracy in the recognition task is lower than in the 

object decision task. Perfomrnnce appears to be more acc\.lrate in the left-right 

cncodi.ng task compared to performance on U1e horizontal-vertical encoding 

task as indicated by slightly higher hit rates, 

Tahle 2 
.Reco~tif ion Perfornumcc: Experiment 1 

Possible Impossible 

Horizont7ll-Vertical 

HR .50 .45 .55 
PA .19 29 .4,9 
A' .72 .62 .56 
Bn" .55 .42 -.03 

left-Right 

HR .65 .62 .52 
PA .28 .34 .4.3 
A' .n .71 .57 
Bo" .09 .06 .09 

HR=Hit Rate; FA=False Alarm; A'=Sensitivity; B"0 =Response Bias 

Statistical analysis. as described in Lhe object decision section, was 

appUed to these data. ANOVA's were performed separately for the three­

dimensional objects for the measures of sensitivity (i.e., A') and response bias 

(i.e., B0 n). A dissocia tion between explicit and implicit memory was 

d~monstra led b)< the pattern of data. For A ', the main effects of (possible vs. 

im po sible) structure, F(l, 46) = 4.40, .rv1S . = .03 was significant indicating an 



advantage for the identification of possible objects. The main effect of 

encoding c1 pproached s igni ficance, F(l, 46) = 3.10, MSe = .04, although there 

was a lrend towards the identification of global objects (left-right). The 

ANOVA performed on the response bias data (i.e., B0 ") yielded a significant 

main effect of encod ing, P(1, 46) == 10.2.8, MS,. :; .401 indicating that a more 

conservativ~ bias exists towards the identification of objects in the local 

encoding (i.e., horizontal-vertical) condition compared to the global encoding 

condition . The main effect of structure and the interaction between structure 

and encoding did not reach significance. Furthermore, two-dimensional 

objects were not included i.n the analysis as they do not have a "possib le­

impossible" distinction and were exposed to only the ''horizontal-vertical" 

encoding task. Stati~tical analysis, howeve r, confirmed that there were no 

significant effects of hit rate, faJse aJarm, sensitivity, or response bias for the 

two-dimens ional objects (!: < 1). 

Disc-ussjon 

30 

The results of Experiment 1 indicate that performance on the object 

decision task wa5 facilitated by prior encoding of the global and local features of 

both familiar possib]e and impossible objects. This pattern of results for the object 

dccisjon task diffe rs h:om that presented by Schacter and colleagues (Cooper, 

Schacter, Balle teros, and Moore, 1992; Sd1acter, et al., 1990a; Schacter, e t al, 
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199 la; Schacter, et al., 1991b) who repor ted that only possible objects benefited 

from prior exposure following exclusive encoding of global fea tures. The present 

results demonstra te, however1 that impossible objects benefited from prior 

exposure and achieved a level of repmsentation for both encoding tasks, although 

thrre was an advantage for accuracy in the local encoding condjtion. Generally, 

these da ta raise problems for the interpretation of object decision priming as Uw 

product of a perceptual representation system, ivhich is no t con idered to 

accommodate impossible objects. 

On the other hand, the recognition res ults mirror those reported by 

Schacter and colleagues (Schacter, et al., 1990a; Schacter et al., 1990b). First, 

perceptual sensitivity in the global encoding condition was found to be slightly 

more accurate than in the local encoding condjtion (al though this trend did not 

reach signifiC'ance in the present experiment). Second, recognition of possible 

objects was higher than compared to recognition of impossible objects. 

Had explicit information contributed to performance on the object decision 

task, the pattern of results would have resembled those found for the recognition 

lask. Clearly, features of these resu1ts suggest that different processes involved 

in the object decision a11d recognition performance tasks have been tapped, This 

c..lissociation between the implicit and explicit tasks provides convincing evidence 

that recollection does not completely detennine the pattern of data found for the 

implicit task. The frrst distinction benveen the two tasks was that for the 

recognition task, possible objects were more easily recognized compared to 
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impossible objects, whereas prior exposure created no advantage for the possible 

objects on the object decision task. Second, locaJ (i.e., "horizontal-vertical'1) 

encoding produced beller performance than globaJ (i.e., '1eft-ri.ght") encoding on 

the object decision task, but there was a tendency for tJ1e reverse pattern for the 

recognition task. The results approached significance for the encoding condition 

on the recognition task, demonstrating an advantage for globaJ encoding over 

Jocal encoding. Thus, it appears lhat conscious recollection produces a different 

pattern of results for the recognition task, suggesting that priming is not 

consciously mediated. 

11,e fir\ding that accuJ"acy for objl!ct decision was higher in the local 

encoding condition is inconsistent with Schacter and coJJeagues' (Cooper, et al., 

1992; Schacter, et al., 1990a; Schacter, et al., 1991a; Schacter, et al., 1991b) reports 

in which object decision performance was facilitated by prior encoding of only 

global object structure. It has been demonstrated, however, that object decision 

performance is not mereJ}' facilitated by access to slTuch.t:ral descriptions, bu t that 

priming may occur following a local encoding task. Given the requirements of 

the test phase (i.e., the test instructions differ from previous experiments), these 

results are not surprising when interpreted within the context of transfer­

appropriate processing theory. The inclusion of a "two--dimensional vs. three­

dimensional" discrimination task may encourage the reinstatement of information 

specifying foatures specific to the arrangement of horizonlaJ and vertical lines. 

Therefore, the local encoding condition may create an advantage since memory 
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for informahon regarding individual features may be crucial in the decision as to 

whether the obj~ct cont-ains depth or not. In Schacter's previous experiments, lhe 

test phase was concenied with whether the object was "possible vs. impossible", 

a judgment possibly more rclevant tn information regarding mote global feah.11,·es. 

An a lten1ative account for the ad vantage for local encoding may be due to 

th~ different task demands involved in encoding. In the global encoding 

condition, subjects are required to make two different decis ions (i.e., ''left-rig;ht" 

for the three-dimensional objects and '1lorizontal-vertical'1 for the two-d imensionaJ 

objects), whereas in the local condHion the ins tructions remain constant (i.e., 

"horizontal-vertical" for both two-dimensional and three-dimensional objects). for 

those in the dual inslructions condition (i .e., global encoding) U1e inconsis tency 

in encoding instructions may have resulted in generaJly less efficient processing 

of information. In the global encoding condition, a post hoc analysis revealed tJ\at 

there was indeed a main effect of order, E(L 22) = 4.51, MS,.= .05. Encoding left­

right information following a horizon tal-vertical task results in more efficient 

processing uf the U1ree-dimensional objects. Accuracy is poorer when presented 

firsl with the left-right instruclions without the prior aid of performing a 

horizontal-vertical encoding task. It appears that the strategy to encode locaJ 

features may carry over and create an advantage in the processing of globuJ 

features (whid1 are less efficiently processed m the two-dimensional/ tluee­

dimensional discrimination tasl<). 

Also of interest is that fact that the hit rates on the object decision task are 
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substanUally higher Lhan lhose previously reported (Schacter, et aJ., 1990a.; 

Schacter., et al., l991a; Schacter, et al., 1991). This was expected, given the 

clifferent and possibly less difficult task demands involved in the current 

experiment. The level of accuracy, however, is not at ceiling level, lending 

confidence to these resulls. 

Generally, in the recognition task, it appeared that the two-dimensional 

objects \.Vere more difficult to differentiate fron1 one another as there were fewer 

variations in the arrangement of horizontal and vertical lines, compared to 

constructing objects using depth. Thus, as expected, it was difficult to 

d iscri.minate between old and new two-dimensional objects given the s imilarity 

ben.veen these shapes and subjects performed at chance levels. 

A systems theorist, who relies on dissociations to define different systems, 

may interpret these results as e\' idence for another type of representational system 

that inciude.s 'impossible objects and may be appropriate for two-dirriensionaJ and 

three~dimensiunal discrimination. Rather than accounting for these data by 

merely postulating the existence of yet another system, the transfer-appropriate 

processing framework may be adopted. These data provide considerable support 

for th.e proposaJ that priming in object decision involves the experience of fluency 

accompanying both the possible and impossible items. 11-,e normal operation of 

fluency for the impossible objects is masked by the presence of a bias towards 

classifying fluently processed object;s as possible and by the contribution of 

explidl retrieval of information about these objects. By minimizing the operation 
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bias frum_ a drive fo dassliy a familiar object as "possible" to classify a familiar 

object as "impossible". As a result, we mriy demonstrate priming for impossible 

objects at the expense of priming for possible objectsf Thus, perceptual Ouertcy 

may now be associated with structurally "impossible" objects, and subsequent 

encounters with familiar objects may result in the tendency for subjects to 

respond ''impossible". 

The bias to respond "possible'' may he difficult to overcome since we have 

more experienc~ with s lruclurally possible 3-D objects. This second experiment 

employed experimental manipulations to demonstrate that the bias may be 

reversed and that Improvement of processing may be sho-wn to incJude 

impossible objects. Subjects were involved :in the discussion of structural 

impos ibility in order to create a conceptual framework from which to work. In 

an attempt to create a bias towards impossibility, subjects were exposed only to 

tructurally impossible objects during the study phase. In the test phase, subjects 

were presented with o ld impossibler new impossible, and new possible objects. 

A "go/ no-go" task was employed, jn which subjects were required to make a 

response only when the object was impossible. This was used to influence 

subjects to seek impos ibility within the object and hopefuUy shift the bias 

towards responding impossible. 

Furthermore, it was necessary to ensure that the bias in the typical object 

decision procedurl? was not contaminated by a retrieval process that makes 

explicit infonnation available. Subjects may use extraneous features to act as 
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perceptual cues fo r disrriminating or detracting from Lhe encoding of Lhe globul 

features of the objects. For example, subjects may only direct their attention to 

a possible subsection of an impossible object and may rely ort their memory for 

possibility. Therefore, Lo obstruct the retrieval of conscious cues regarding 

structural possibility, a memory load tas k was implemented. Subjects we.re given 

a lisl of 4 digits to keep in mind while responding on the object decision test. 

Thus, these manipulations attempted to "stack the deck" towards more fluent 

processing of impossible objects. 

Method 

Subjects. Six-teen undergraduates were recruited from an Introductory 

Psychology course in exchange for course credjt or for five d ollars. AU had 

normal oi- corrected-to-normal vision and ,vere naive regarding the purpose of the 

exp~rimcnt. 

Stimuli. The experimentaJ materials consjstcd of 8 practice items and 

48 critical items. All items were identical to those used in Experiin.ent 1. There 

were 24 two-dimensionaJ line drawings depicting unfamiliar three-dimensional 

tructurally possible objcc~ and 24 depicting s tructuraJly impossible three­

dimensional object~. Half of the eight practice items consisted of structurally 

possible objects, and the other half were s tructurally impossible objects. 

Desigu. The experiment was a single repeated measw·es design. 

Studjcd v ~. nonstudied was the variabler in which only impossible objects were 

analyzed . Accuracy was the measure of performance. 
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AJI subjects received identical encoding Instructions, and exposure to half 

of the impo sibJe objects. As a counterbalance, one group saw half of the objects 

and the other group saw the other half. For e_ach of the 12 impossible three­

cLimens1onal objects in the study phase, subjects were to decide whetJier the object 

was facing right or left. Given thaf there were so few items, the sample size may 

have needed to be increased to ensure sufficient power. In the test phase, the 48 

possible and impossible objects were randomly presented in a single block. Of 

tht> 24 impossible obiects, 12 were considered to be stucUed objects and the other 

twelve were nonstudied objects. 

Procedure (see Appendix 5 for n S1trnmmy of Ille procedure). Subjects were 

individually eated 50 cm. from a Macintosh computer screen. Subjects were 

provided with instructions pert<1ining only to the current phase of the experiment. 

Initially, they were inionned that the experiment was concerned with the 

pe:tception of impossible structures.. Several examples of impossible drawings, 

including some Escher sketches, were presented. Subjects were further instructed 

to make a decision as to whether the impossible object primarily faced left or 

right. Each of the 12 impossible objects was p resented for 5 seconds. Once the 

object had dis.appeared from the screen, subjects were required to press either the 

rightTnost or leftmost key on a response pad to indicate their binary decision. 

Subjects proceeded. to the test phase immediately after completion of the 

encoding phase. They were informed that the experiment was concerned with 

their ability to remember numbers as well as their ability to identify impossible 
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objects; therefore, accuracy for both tasks was equally important Subjects were 

encouraged to make the judgment regarding structura1 impossibiHty as quickly 

ilS they could. Furthermore, subjects were told that any familiar objects were 

impossible objects since they only had prior experience with impossible objects. 

Each trial was initiated by a fixation point, to which the subjects were to direct 

their attention. A 4. digit number was presented on the screen for 3 seconds. 

Subjects were encouraged to keep the number in mind during the p resent trial. 

An object was then presented for 50 m and was immediately followed by the 

prompt "IMPOSSIBLE?". Subjects were instructed to press a key jf they identified 

the object as being impo~sibJe; otherwise, they were to make no response. lf the 

subject indicated no response following 3 seconds, the experimenter pressed a key 

for the experiment to continue. A ''NUMBER?" prompt was then displayed and 

at this time, subjects were required to report the string of numbers and accuracy 

was recorded by the experimenter. Each trial began when the experimenter 

pressed a key. The object decision task began ,.,vith the presentation of 8 practice 

trials. 

At the completion of testing, all subjects were debriefed and provided with 

a written explanation of the purpose and background of the research. 

Results 

Table:- 3 presents the accuracy results for performance on the "go-no/ go" 

object decision task. All trials were included in the analysis regardless of whether 

subjects correctly remembered the 4 digit sequence. On the memory per-fom,,.ance 
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task, subjects were correct 97% of the time. Clearly~ there is an advantage for lhe 

selection of impossible objects at the expense of possible objects as indicated by 

superior accuracy in the impossible condition. A single repeated measures 

A NOVA, with s tudy as a factor, demonstrated that the difference between stud ied 

and nnnstudi~d imposf.ible objecls was not significant, (F < 1). Therefore, 

facilitation of studied impossible objects djd not occur despite the s1,ift in the 

decision criterion towards the identification of impossible objects. 

Table 3 
Proportion Carree/ <Jlt "Go-No/Go" Task 

Old lmpossible 

.83 

New Impossible 

.82 

New Possible 

.53 

A power analysis (Cohen, 1987) was further conducted to examine whetheI 

the sample size was sufficient to support an effect of priming. Taking Schact&'s 

(1990b) effect size of .10 as a benchmark for the expected amount of priming thls 

experiment shouJd prodttce, a power estimate of .97 was produced. This suggests 

that the design had enough power to find an effect of that magnitude if it were 

present. It is apparent that flus p riming effect was not as bjg as lhe effect 

Schacter and colleagues typically find for their studied and nonstudied possible 

objerts. Thls condition was unable to support priming. 
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Discussion 

The constraints under which the second experiment was condu cted were 

insufficient to produce priming for impossible objects. Clearly, there was a 

response bias towards the identification of impos ible objects. Accuracy for the 

impossible objec::Ls was high at the expense of the possible objeds; whkh was near 

chance level. Despite the shift in resporu;e bias, we were w1able to demonstrate 

that exposure to impossibJ~ objects produces facilitation for ~-ubsequent 

identiJication. In other words, we were unable to create a situation in which 

experienced fluency may be ntisallributed to s tructural impossibility. 

These results may be explained by a nwnber of factors. One possibility is 

that the conscious decision to call an object "impossible" may have overpowered 

the le s subtle operation of experienced fluency for the object. That is, g iven the 

difficulty of t.he deJl"lal1ds of this task, the emphasis on in1possibility may have 

just created a general tendency lo call all of the objects "impossible". This bias is 

reflected by the accuracy for the impossible objects approaching ceilin g level, and 

the accuracy for the "possible" objects ren1aining at a level of chance. Thus, the 

effod of prior exposure was once again obscured by the effect of the response 

bias. An alterna tive experiment would be needed, however, in order to addreos 

the validity of this clajm. 

TI1e experiment, however, was not without methodological dlfficulties. A 

major hortcoming of the design was that lhe interval follm.ving the three-
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d imensional object and the onset of the presentation of the numbers was not 

consistent. That is, following the object, if tJ1e subject pressed the key (i.e., to 

indicate an impossible response), then the onset of the number p rompt 

immediately appeared, whe-reby the subject would report the numbers. If 

however. the subject did not press a key (to indicate a possible response), then 

the.re was a 3 second delay before the number prompt was presented. Because 

there was an emphasis on the recall of the number string, there was some 

"pressure" lo get on to the number recall phase of the experiment Thus, it was 

no t surprising that tJ1e subjects qufrkly learned that if they pressed the key (i.e,, 

for impossibility) then they could produce the number string sooner. 

Overall, priming is revealed only under certain constraints, as indicated by 

priming for impossible objects occurring in the two-dimensional/ three­

d imensionaJ discrimination task, but not either the ''go/no-go'' task or on earlier 

work. ln these latter experiments the influence of a response bias and possibly 

of ex--plicit memory was not eliminated. 

General Discussion 

This research suggests lhat impossible objects benefit from prior 

presentation in the same fashion as possible objects. Priming in object decision 

appear to be influenced by the operation of a bias arising from experienced 

fluency with the objects. Experiment 1 revealed that both possible and impossible 
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objects benefited from prior exposure when the tendency to misattr1bute fluency 

towards structural possibility was eliminated. This finding suggests that Uie 

fluency associated with previously exposed objects may be sufficient to support 

object decision priming. 

Furthermore, a dissociation was established between the object decisioil 

task and the recognition task, thereby providing convincing evidence i.n favour 

of the object decision not being strongly influenced by conscious recollection. 

Experiment 2, however, YiT&S an unsuccessful attempt lo create a bias towards 

structuraJ ''impossibility" in order to find an advantage for the processing of 

s tudied impossible objects. The methodology was not wlthout flaw , however, 

and did not provide sufficient evidence to discoLmt the original hypothesis. 

Expertment 1 ,,vas the first report of an advantage found for the 

identific-ation of previously exposed impo sible objects. A similar approach was 

cleverly demonstrated by Ratcliff and McKoon (1993) who reported the existence 

of the bicis to respond possible for both possible and in1possible objects that had 

previously bee.n exposed and were further able to eliminate completely the effect 

of prior study by uppressing the influence of explicit remembering. They did 

not, how~ver, demonstrate priminp; for impossible or possible objects. 

The results of Experiment 1 raise a number of problems for the 

interpretation of object decision priming from a multi-store systems viewpoint. 

First, these data cannot be attributed to a structural description s to re that encodes 

possible but not impos ible objects {Tulving & Schacter, 1990). Clearly, it has 
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been demonstrated that jmpo sible objects achieve a level of representation. By 

restricting the basis of responding "two-dimensional vs three-dimensionaJ" in the 

tPst phase, it was demonstrated that prior study of impossible objects can affect 

later object decisions. Second, the results demonstrate tha t pruning of object 

decision pe.rformance is observed not only when encoding tasks involve an 

encoding task analysis of the global three~djmensional structur e o{ the objects 

(Schacter, Coor er, & Delancy, 1990), but when subjects were induced to encode 

local two-dimension features of target items. lndeed, facilitation has been fo1.md 

on the object dedsion task to be superior after encoding of the horizontal-vertical 

task. This discrepancy is no t easily accounted for by the hypothesized existenet> 

of the perceptual representational system. 

Titi.s theoretical stance may be able to offer some explanation of the 

processes operating on these representations. unJjke that offered by the multi~ 

store hypothesis. Previous interp retation of resu_J ts frou\ the obje<:t decision task 

assumed a one to one correspondence between the task and the in1plici1 memory 

system. For example, the object decision showed pdming for possible bu t: not 

impossible objects, and this res1.ilt was used as evidence that the system could 

onJy process possible items. Based on s uch observations, the representations 

mediating priming we.re assumed to be p resemantic and hyper-specific abstract 

structural descriptions that difier from those mediating performance on explicit 

measures of memory (Tulving & Schacter, 1990). Certainly this description d oes 

not offer an}' explanation of how the system is able to compute the possible items. 
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Transfer appropriate processing suggests that nonverbal priming is specific 

to lile pcrtepnlal operations pedonned on the studied object. For example, 

e perience with fragmented pictures at study prod uces greater priming 011 a task 

requiring the -identification of fragmented pictures than do.es exposure to intact 

pictures Oncoby, Baker, & Brooks, 1989). W hen study and test item share little 

in common, ,·ery little priming is observed. Tius suggests that recapitu lating lhe 

same perceptual operations at stud y and test produces greater priming than when 

the perceptual operaLions required at study are different from the ones required 

at test. 

Furthermore, from the transfer-appropria te processing perspective, i!J:lplicU 

tasks are assumed to tap the perceptual aspects of the representation, whereas 

explicit memory tasks are assumed to tap the meaning-based aspects of the 

representation (Roediger et al.; 1989). Thus, dissociations found between explicit 

and implicit memory tc1sks do not require the a..ssumption of two different 

memory systems; rather they are responses specific to the task demands. Similar, 

it is not necessary to propose that priming for impossible objects in the object 

decision task is mediated by a separa te system. It has been contended that the 

possible benefit of previous exposure, whether it be conscious or otherwise, is 

being cmmteracted by a tendeJ.1cy lo classify an in.1possible object as possible due 

to this fluencv bias. Indeed, it has been demonstrated tha~ there is no dissociation , 

of performance for possible and impossible objects. Accuracy increased for both 

previously exposed possible and impossible objects when the bias towards 
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slruc-turnl possibility 1-vas removed. Thus, impossible and possible objects inay 

be repre ented by a unitary system aJthough the current research has not n1led 

out the possibility that two separate systems are simultaneously activated. 

The multiple systems account has drawn upon convincing data from 

patients with spared and impaired functions to support their positio.n of dlfferent 

underlying memory systems. Links between implicil memory research and 

neuropsychological studies of agnosia, dlyslexia, and other syndJ·omes in which 

perceptual representation systems are selectively in.1paired or p reserved, have 

been formulated (Bowers & Schacter, 1993; Schacter, McGlynn, Milberg, & 

Church, 1993) to distinguish between an explicit system (usually affected) and an 

impHcit system (usually intact) . For example, severely amne..tjc patients, who 

per-form poorly on explicit tasks that tap episodic memory, seem to profit from 

tasks that lap various perceptual representa tions. Moscovitch., Winocur, and 

Mclachlan (1986) found tha l comparable to normaJ subjects, amnesic patients 

could read unrelated word pairs presented in a degraded, but identifiable, format 

faster on second presentation than on the first. Thus, this evidence has led to the 

suggestiun that priming represents a fonn of impl.ici t memory that is spared in 

some patients. 

Consistent with the view pul forward here, the reported dissociation 

between implkit and explicit memory in the neuropsychological litera ture, 

however, may not be this straightforward. Cermak (1993) states that amnesic 

patient's implicit memory does not function normally. Por example, presenting 
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pseudo-words to amnesic in an implicit task did not produce "normal" priming 

(Cermak, l985). Spedflcally, for repeated items, amnesic patients identify pseudo­

words less rapidly as compared to controls. Cennak draws on Jacoby's (1991) 

unaware and a\.Vare ctistinction in order to offer an alte_rnative explanation for 

priming. It is possible that amnesic retain that asp~ct of information about which 

they are unaware (j.e., automatic and probably perceptually based processing). 

Conversely, aware processing is more strategic and conceptual, p(odudng a level 

of awareness U1at includes knowledge of the existence of the episode (i.e., 

controJled processing). Cermak maintains th,at amnesic patients appea_r to be 

capable of perceptual processing because it is automatic but are not capable of 

conceptual processing because it involves processes beyond those at the automatic 

level 

Jacoby and Kelley {1992) set up a situation in which the effect of automatic 

processing was separated from controlled processing. Fantlliarity (considered to 

be an automatic perceptual process) and conscious recollection (a controlled 

conceptual process) are directly opposed to one another (Cermak, Verfael]je, 

Sweeney, & Jacoby, 1992). An exclusion task was used in which patients 

participated in a word-stem completion task in which they were told not to use 

the WO(ds that had just been presented to them on a study. Thus, patients were 

to exclude stimuli on the basis of conscious recollection of the study list. Amnesic 

completed more word stems with list items than did alcoholic controls. Cermak 

argued that the amnesic patients were unable to attribu te the source of the 



48 

fiue!'cy that caused them to think first of a particular word to complete a stem to 

its recent presentation. 

Furthetmore, Ce.rmc1k and colleagues (Cem1ak, Ver!aeJLie, Butler, & Jacoby, 

1993), de igned an e>..periment to place fluency and recollection in opposition. 

Names were randomly selected from a phone book and presented to patients who 

were asked to pronounce each nan'le. A "fame judgement" follovved in which 

previously presented nonfamous names were intermixed with new non.famous 

names and with new famous names. Again, patients were to exclude stimuli on 

the basis uf conscious recolleclion of the study list. Unlike conlTol subjects, 

amnesic patients were more likely to endorse old; compared to a new, nonfamous 

names as being famous. The authors concluded that the amnes:iacs are not able 

to use conscious processes to oppose the automatic effects of memory. The 

fluency generated by the initial processing of a name and reflected during its 

subsequent processjng was apparently misattributed to the supposed fame of the 

name rather than to its true source. Controls could attribute this feeling to the 

correct source because they could consciously remember its prior presentation. 

In summary, the e findings suggest that implicit priming for amnesic 

patients may be a product of the familiarity produced by fluency being 

automalically gene111ted by the repetition of the items. The neuropsychological 

evidcnct", which suggest IJ-1at amnesic rely almost exdusjvely on fluency to 

achieve normaJ performance on implicit tasks, lends support to my view on object 

decision prin1ing. AJ though these experiments involved the presenta lion of verbal 
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information, the underlying theory cl.riving this research was similar to the 

theoretical approach adopted in the present research. 1n the view advocated here, 

the fluency associated with prior experience aids in the correct identification of 

possible and impossible studied objects and gives rise to a response bias leading 

ubjects to attribute the experienced fluency to some factor depending on tJ1e 

dnssification decision. 

The focus of these experimen l$ on the process of memory has provided an 

alterative approach to the conceptuaJization of a multimodal memory system. 

Little may be added to the understanding of memory function by merely labelling 

each newly discovered dissociation as a separate memory system, without 

reference to the process by whid1 the system operates. Further experiments and 

theorizing are needed to tease apart the influences of fluency, response bias, and 

conscious contributions to memory in order to provide insight into the operation 

of memorv. 
,; 
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&Pend1xJ. 

IPrcc-Dirnensional Ob}ec~ 



Appendix 2 

Pilot Experiment 1~ 

Encoding phase: 
•'Left-Right" decision task 

Following the encoding: phase: 
1) Subjects were informed that half the abjects were possjb}e and 
half were impossible. 
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2) Subjects were cautioned that any sense of familiarity experienced with 
an object should not influence their "posslble-impossible" decision a there 
is an equal chance of U,e object being one or the other. 

Test phase: 
"Possible-lmpossiblc" decision task. 

Pilot Experim.ent 2: 

Prior to the encoding phase: 
Subjects were informed that they- would be viewrng structurally 
.,possible" and structurally '1impossible" obj~cts. 

"Encoding phase; 
"Possible-lmpossible" decision task 

Following the encoding phase: 
1) Subjeds were informed Lhat half the objects were possible and 
half were impossible. 
2) Subject we.re cau tioned that any sense of famlliari ty experienced 
with an object should not influence their 11possible-impossible" 
decision as there is an equal chance of the object being one or the 
other. 

Test phase: 
··rossible-lmpossible" decision task. 



Pilot Experiment 3: 

Prior to the encoding phase: 
1) Subjects \•Vere informed that they would be viewing structurally 
possible and impossible objects 
2) Subjects were infom,ed that they would be required to make an 
''impossible,-possiblc-11 decision. 

Encoding phase: 
''Possible-l m.possible'' decision task 

Prior to the test phase: 
1) Subjects were cautioned against reliance on the experience of 
"familiarity", which would not aid in their decision as to the 
structural nature of the object. 
Note: no information regarding the probability of the presentation 
of the possible and impossible objects was offered. 

Test phas.e: 
"Possible-Impossible" decision task. 
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Appendix 3 

Two- Dimcn:,iOJ\,1! Objcc.ts 
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Appendjx 4 

Experiment· 1 

Purpose: To examine whether fluency associated wilh prior experience with 
an ob ject aids in the correct identification of both possible and impossjble 
objects. 

Experimental Design 

1) Study: EnC'oding Phase 
a) Global Features: "LEFT or RIGHT?" 
b) Local Features: "HORIZONTAL of VERTICAL?" 

2) Test 
a) Object Decision Task: "2-d or 3-d?" 
b) Recognition Task: ''Old or New?'' 

Resul ts 

1) Priming for Structurally POSSIBLE objects and Structurally 
** IMPOSSIBLE,.,., objects 

2} Priming following GLOBAL encoding and LOCAL encod ing 

Conclusion 

Priming was revealed by eliminating the bias towards sttucl-uri'\l ''POSSlBfLJTY" 
- impo sible objects benefit trom !luency 
- priming occurred regardless of encoding con di Hon 



AppC!ndix 5 

Experiment 2 

Purpose: To examine whether fluency may be attributed to 
Structural "lmpossibil i ty" 

Experimental D esign 

I) Study: Encoding Phase 
- Impossible Objects presented only 

2) Test 
a) Fixation Point 
b) Nun,b~r String; e.g.✓•·4739" 

c) Object (bolh Possible and Jmpossible) 
d) "IlvlPO SIBLE" prompt 
e) "NUMBER" prompt 

Resu1ts 

l) Bias towards the identification of Structura lly IMPOSSIBLE objects 
2) No advantage of prior exposure for the impossible objects 

Condusion 

- Results 1nay be due to the difficulty of the task 
- MethodologicaJ shortcomings of the expetimcnt 
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