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ABSTRACT 

A technique commonly used to study the structure of 

memory entails preceding a task by a brief masked 

presentation of a potentially relevant stimulus, in two 

experiments, I examined the type of facilitation obtained on 

a picture fragment completion task by prior presentation of 

either the name of the completed object, a complete picture 

of the object, or the fragment itself. In Experiment la 

significantly more ambiguous picture fragments (i.e. 

fragments supporting a number of interpretations) were 

identified after exposure to pictures than to picture names 

or picture fragments. Experiment lb: verified that the 

information in the masked primes was not available to 

conscious awareness. These results suggest that under 

limited encoding conditions only bottom-up activation 

provided by prior presentation of the fragments aids shape 

recognition under degraded conditions. Implications for the 

structures and processes involved in shape recognition are 

discussed. 
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INTRODUCTION 

Prior exposure to a stimulus can facilitate performance 

on subsequent tasks involving that stimulus (see Holender, 

1986; Richardson-Kalvehn & Bjork, 1988; Schacter, 1987 for 

reviews). This facilitation is often referred to as 

priming. Two different paradigms are commonly used to 

assess priming. In one paradigm, commonly used in the 

memory literature, there is a temporal delay between the 

initial experience with the stimuli and the subsequent task 

involving these stimuli (e.g. Weldon & Roediger, 1987). 

Furthermore, these stimuli are initially presented with the 

subject's awareness. In the other paradigm, more commonly 

used in the perception literature, the initial experience 

with the stimuli and the subsequent task involving these 

stimuli are presented in rapid succession (e.g. Reinitz, 

Wright, & Loftus, 1989). Furthermore, the stimuli are often 

initially presented without the subject's awareness. 

Hereafter, we will refer to these two paradigms as the aware 

and the unaware paradigms, respectively. 

Investigators using the aware paradigm typically employ 

implicit memory tests to assess whether priming has 

occurred. These tests differ from the more traditional 

tests of memory such as recognition and free recall in that 

performance on implicit tests does not require subjects to 

consciously recollect the earlier episode; whereas 

performance on the more traditional memory tests does 
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require subjects to consciously recollect the learning 

episode. Memory researchers have found that performance on 

implicit memory tests is facilitated even when subjects 

cannot consciously recollect the previously presented 

information (see Richardson-Kalvehn & Bjork, 1988? Schacter, 

1987 for extensive reviews). Thus, one variable relevant to 

the interpretation of results obtained using the aware 

paradigm is the presence or absence of conscious awareness 

at the time of test that the tested materials were 

previously presented. We will return to this issue after we 

discuss some findings from studies that have used the aware 

paradigm. 

A number of aware paradigm studies have examined the 

common representations involved in the processing of verbal 

and nonverbal materials. To this end, these studies have 

compared within-form and cross-form priming (e.g Carroll, 

Byrne & Kirsner, 1985; Durso & Johnson, 1979; Kirsner, 

Milech & Stumpfel, 1984; Weldon & Roediger, 1987). Within-

form priming refers to priming between stimuli of the same 

form—e.g. words priming words and pictures priming 

pictures? cross-form priming refers to priming between 

stimuli of different forms—e.g. words priming pictures and 

pictures priming words. In these studies priming is 

typically assessed with the following procedure: Subjects 

are first exposed to line drawings of familiar objects and 
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after a temporal delay ranging from minutes or hours to 

days, they are required to identify a degraded version of 

either the picture or the verbal label corresponding to the 

picture. These tests stimuli are degraded by presentation 

in noise (e.g. Jacoby, Baker & Brooks, 1989), by brief 

presentation (Carroll et. al., 1985; Durso & Johnson, 1979), 

or by fragmentation (Snodgrass & Feenan, 1990; Weldon & 

Roediger, 1987). 

We will describe Weldon and Roediger's (1987) findings 

in some detail because their study provides a good 

illustration of the types of results found in aware paradigm 

studies examining within-form and cross-form priming 

effects. Weldon and Roediger examined whether prior 

experience with words and pictures influenced subsequent 

completion of picture and word fragments, inferring that 

priming had occurred when performance on the fragment 

completion task was better for previously encountered items 

than for new items. Weldon and Roediger found that 

performance on the picture fragment completion test was 

better after prior exposure to pictures rather than words; 

whereas, performance on the word fragment completion test 

was better after prior exposure to words rather than 

pictures (i.e. within form priming was better than cross 

form priming). A small but significant amount of cross-form 

priming was also observed. This pattern of results suggests 
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that the match between the forms of the priming and test is 

important for observing large priming effects in the aware 

paradigm. 

On the basis of these results, Weldon and Roediger 

(1987) concluded that "data-driven" processes are involved 

in fragment completion tasks. They argue that performance 

on word and picture fragment completion tests is highly 

data-driven. Performance on data-driven tests depends 

predominantly on the match between the surface features of 

the priming and the test stimuli: the better the match, the 

better the priming. Hence, priming on data-driven tasks is 

thought to arise from similarities in the processing of the 

prime and the test stimuli. Thus, on data-driven tests 

significant within-form priming effects should be observed 

and little or no cross-form priming should be observed. The 

hypothesis that performance on data-driven tasks can be 

influenced only by prior experience with items that are 

highly similar in structure to the test items entails an 

assumption that structural analysis is the only or the 

predominant type of processing necessary to perform data-

driven tests. 

Weldon and Roediger contrast data-driven tasks with 

"conceptually-driven" tasks. Conceptually-driven processing 

has been equated with the encoding of the meaning of 

presented stimuli, with semantic processing (e.g. making 
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associations between presented stimuli), and/or with 

elaborative encoding of stimuli (Jacoby, 1983: Roediger, 

Weldon, & Challis, 1989). Conceptually-driven tests are 

those that are influenced by the levels to which an item was 

processed or by the organization of the materials into 

schemas and that are not influenced by variations in the 

surface features between the priming and the test stimuli. 

For example, traditional tests of memory such as recognition 

and recall are considered to be more conceptually-driven 

than tasks such as fragment completion, and therefore 

relatively independent of the form of the stimulus. Indeed, 

Weldon and Roediger (1987; Experiment 1) found that subjects 

were able to recall a significant portion of the names of 

the pictures they had previously seen. Thus, the change 

between the study and test format did not adversely affect 

subjects' recall performance. 

But can we conclude that performance on Weldon and 

Roediger's fragment completion tasks was entirely (or 

predominantly) data-driven? Certainly, the small amount of 

cross-from priming observed in Weldon and Roediger's study 

demonstrates that performance on fragment completion tasks 

can be affected by prior experience with items that are 

structurally different from the test items. Obviously, 

data-driven processing is not the only type of processing 

necessary for performance on their fragment completion 
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tasks. Moreover, since Weldon and Roediger's procedure 

entailed both initial experience with the stimuli above 

observers' awareness threshold and a temporal delay between 

the presentation of the priming and the test stimuli, 

theoretical considerations suggest that their observer1s 

performance may have been conceptually-driven as well as 

data-driven for the following reasons. 

Research employing the unaware paradigm has 

demonstrated that initially exposing stimuli for different 

durations produces qualitatively different types of 

facilitation on subsequent tasks involving these stimuli 

(e.g. Cheesman & Merikle, 1986; Marcel, 1980; Reingold & 

Merikle, 1990). Perhaps because, the presentation of 

information below conscious awareness limits observers' use 

of strategic or conceptually-driven processing to guide 

their performance on subsequent tasks. Moreover, using the 

aware paradigm, Bowers and Schacter (1990) found that 

subjects who could be classified as "test unaware" (i.e., 

subjects who did not realize during test performance that 

some of the items had been previously encountered) did not 

show associative priming on a word stem completion test; 

whereas subjects classified as "test aware" (i.e., subjects 

realized during test performance that some of the items had 

been previously encountered) did show associative priming on 

a word stem completion test. Awareness that the test items 
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had been previously encountered may have permitted 

conceptually-driven processing to aid subjects' performance 

on the word stem completion test. Thus, both awareness of 

the identity of the information at the time of presentation 

and awareness that the test items have been previously 

encountered may allow subjects to supplement data-driven 

processing with conceptually-driven processing. In contrast, 

unawareness of the identity of information at the time of 

presentation and unawreness that test items have been 

previously encountered may limit subjects to using data-

driven processing at the time of test. 

These concerns are relevant to a puzzling finding of 

Snodgrass and Feenan (1990): they found better priming on a 

picture fragment completion task following previous 

experience with the picture fragment than with the complete 

picture. While this finding is an example of data-driven 

processing "par excellence", it is puzzling because the 

contributions to the picture fragment completion task from 

perceptual processes may have been slight. We elaborate 

this point in what follows. The procedure used by Snodgrass 

and Feenan differs somewhat from the typical aware priming 

paradigm. For each complete picture, they employed a set of 

eight graded fragmented pictures. The fragments ranged from 

"Level l fragments" in which only 8% of the complete picture 

was visible to "Level 8 fragments" in which 100% of the 
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picture was visible. Hereafter, we will refer to this 

variant of the aware paradigm as the "graded pictures 

priming" paradigm. 

One group of subjects were presented with each set of 

fragments in ascending order ("all levels priming" 

condition). Following the presentation of each level, 

observers were asked if they could identify the picture. 

(Observers were not required to hazard a guess after each 

presentation of the picture fragment, but only to name it 

when they could identify it.) Once observers identified the 

picture, they were told whether or not they were correct; if 

they were incorrect, they were told the correct name of the 

picture. Regardless of their accuracy, the presentation of 

the remaining fragmented versions of that picture was 

terminated at this point. This experience constituted the 

priming experience in the graded pictures priming procedure. 

After a temporal delay, observers were shown the graded 

series of picture fragments again and asked to identify 

them. Snodgrass and Feenan found that subjects could 

identify the fragments at an earlier level on the second 

exposure than they had on the first. Priming was measured 

as the amount of "savings" between the first and second 

presentations of the series of picture fragments. 

Snodgrass and Feenan (1990) compared the magnitude of 

priming obtained following all levels priming to the 
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magnitude of priming obtained following either the 

presentation of a single fragment picture ("single fragment 

priming") in which 25% of the picture contour was visible (a 

Level 4 fragment) or the presentation of the complete 

picture ("complete picture priming"). The findings are 

somewhat counterintuitive, although they support a data-

driven interpretation. The greatest savings were found in 

the all levels priming condition, with subjects identifying 

the old series of fragments at Level 2.36 and a new series 

of fragments at Level 4.36. Savings were second best in the 

single fragment priming condition with subjects identifying 

the old series of picture fragments at Level 2.60 and a new 

series of fragments at Level 3.88. The smallest amount of 

savings were obtained in the complete picture priming 

condition with subjects identifying the old fragments at 

Level 3.72 and a new set of fragments at level 4.60. In one 

sense, these findings are even better evidence for the 

operation of data-driven processes in a picture fragment 

completion task than Weldon and Roediger1s (1987) findings 

because the priming obtained after prior experience with the 

picture fragment itself was greater than the priming 

obtained after prior experience with the complete picture. 

Of course, the picture fragments match picture fragments 

better than complete pictures do. (Weldon and Roediger had 

not included a fragment priming condition in their 
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experiments.) 

On the basis of these data, however, Snodgrass and 

Feenan (1990) claimed that the implicit memory revealed by 

their procedure is not a purely data-driven process, 

preferring instead to use the term perceptual 

memorv/learnina to characterize their findings. By 

perceptual memory/learning they mean a reorganization of the 

processes of perceiving a particular figural stimulus so 

that the experience of "perceptual closure" can be achieved 

with less information. Without further specification, 

however, perceptual closure cannot be distinguished from 

data-driven processing. Moreover, since Snodgrass and 

Feenan presented their priming stimuli with subject's . 

awareness, it is likely that a mixture of processes are 

operating in both the initial and test tasks. This may be 

especially true given the type of fragmented pictures used 

by Snodgrass and Feenan. 

The picture fragments used by Snodgrass and Feenan 

(1990) were created by randomly deleting parts of the 

contours of line drawings of common objects from the 

Snodgrass and Vanderwart (1980) picture norms. Unsystematic 

or random deletion of contour parts is equally likely to 

result in the deletion of both the extrema of curvature 

which have been shown to be critical for identifying line 

drawings and portions of the contour between the extrema of 
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curvature which are not as critical for picture 

identification (Biederman, 1987; Biederman & Cooper, 1989; 

Biederman & Ju, 1988; Hoffman & Richards, 1985; Marr & 

Nishihara, 1978). 

For example, Hoffman and Richards (1985) argued that at 

an early stage of the shape recognition process, shape 

contours are partitioned at their extrema of curvature (see 

also Attneave, 1954). In an extension of this proposition, 

Biederman (1987) argued that the parts identified by this 

partitioning process map onto primitive components of object 

representations. Biederman demonstrated that the 

recognition of picture fragments is quite poor when the 

extrema of curvature are deleted; whereas, recognition is 

quite good when equivalent amounts of contour between the 

extrema of curvature are deleted (Biederman & Cooper, 1989). 

Given these findings in the perception literature, the 

finding that more priming is obtained from picture fragments 

created by randomly deleting contour parts than from the 

complete picture on a subsequent picture fragment completion 

tests is extremely puzzling. If normal shape recognition 

routes are rendered ineffective by removing the extrema of 

curvature, then any facilitation that ensures from previous 

exposure to the fragments is unlikely to be localized in 

perceptual processing. 

Snodgrass (1989) acknowledged that the features 
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necessary for the identification of her most fragmented 

figures were often absent, but she did not specify the 

features to which she referred. Consequently, it is 

questionable whether Snodgrass and Feenan's subjects were 

using only the available perceptual information to guide 

their identification attempts since the perceptual 

information necessary for identification may have been 

absent. Consequently, subjects may have supplemented data-

driven processes with conceptually-driven processes to 

identify the picture fragments. For example, subjects may 

have learned about the sequence of fragments and may have 

used this knowledge to guide their identification attempts. 

Similar fragments were used by Weldon and Roediger who 

reported that only 25% of the picture fragments could be 

identified without previous experience. This fact suggests 

that many of the extrema of curvature may have been missing 

in their fragments as well. Thus, it seems likely that 

subjects may have used both data-driven and conceptually-

driven processing to identify Weldon and Roediger*s picture 

fragments as well. 

In sum, we have discussed two variants of the aware 

paradigm that have been used to examine facilitation on 

picture fragment completion tasks. In both of these sets of 

studies the priming stimuli were presented with the 

subjects' awareness. Because of the potential role of 
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conceptually-driven processes at test they do not 

necessarily tell us about how pictures are perceived nor 

about how various manipulations affect the acquisition of 

information from pictures—which are fundamental issues 

regarding data-driven processes. 

The purpose of the present series of studies was to 

explore the identification of picture fragments under 

conditions that maximize contributions from data-driven 

processes to performance on a picture fragment completion 

task. Consequently, rather than using the aware paradigm, 

we used a procedure in which the primes and the picture 

fragments were presented in close succession and the initial 

encoding of the primes was limited. We used a masked 

priming paradigm in which the primes were presented briefly 

and were followed immediately by a pattern mask. This 

design reduces the likelihood that subjects will be aware of 

the primes; thereby minimizing potential contributions from 

conscious strategies to the picture fragment completion 

task. Hereafter, we will refer to this paradigm as the 

unaware paradigm. 

We wanted to examine whether Snodgrass and Feenan's 

(1990) finding that fragmented stimuli produce more priming 

than the complete picture on a picture fragment completion 

task would be replicated under conditions that maximize 

data-driven processes or whether better priming would be 
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obtained after prior experience the complete picture rather 

than the fragment. Exposure of the complete picture should 

create activation predominantly in the shape representation 

corresponding to that picture. If the delay between 

presentation of the complete picture and the picture 

fragment completion test is short enough, then the 

activation provided by the complete picture should 

potentiate the activation from the picture fragment in that 

representation, thereby increasing the likelihood of 

correctly solving the fragment. On the other hand, exposure 

of the fragment should create activation in a number of 

shape representations that are consistent with the 

information available in the picture fragment. 

Consequently, even with a short delay between the picture 

fragment and the fragment completion task, the activation in 

the mental representation corresponding to the correct 

solution from the prior presentation of the fragment might 

not be sufficient to aid the perceptual system in settling 

onto the correct interpretation of the picture fragment. 

In addition to examining picture fragment completion 

performance following prior exposure to a fragment and to a 

complete picture, we will examine whether prior experience 

with the verbal label corresponding to the correct solution 

facilitates picture fragment completion. Recently, Reinitz, 

et. al. (1989) found that a brief presentation of a category 
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name immediately preceding a masked picture of a member of 

the category sped identification of the picture. They 

argued that the category name primes affected the 

acquisition of perceptual information from the pictures. 

This finding suggests that even when the initial exposure to 

the stimuli occurs without subjects awareness, conceptually-

driven processing may influence the acquisition of 

perceptual information from pictures. 

To test these questions, we first identified a new 

subset of picture fragments from among four sets of existing 

picture fragments. The fragments we used were different 

from Snodgrass and Feenan's fragments because we were 

interested in identifying a set of picture fragments which 

preserved the extrema of curvature of the shape contours. 

The presence of the extrema of curvature allows us to be 

confident that some proportion of the perceptual information 

necessary for observers to identify the picture fragments is 

readily available in the fragments. We conducted two 

preliminary experiments to identify the new set of picture 

fragments. Next, we employed the set of picture fragments 

identified in the preliminary experiments in an unaware 

priming experiment examining performance on a picture 

fragment completion test (Experiment la). In Experiment lb, 

we tested whether or not subjects were aware of the priming 

stimuli by measuring subjects' ability to discriminate 
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between the trials on which meaningful priming information 

was presented (experimental trials) and those trials on 

which non-meaningful information was presented (neutral 

trials) of Experiment la. 



24 

CHAPTER 1 

PRELIMINARY EXPERIMENT 1 

Rationale 

A set of picture fragments was selected from an initial 

set of 136 fragmented figures that were gathered from a 

variety of sources (Bowers Figures, Gestalt Street Figures, 

Harshmann Figures, Mooney Figures). Picture fragments with 

a baseline solving rate in a range that (a) suggests that 

the extrema of curvature were present and (b) would permit 

priming effects to be observed we asked a group of subjects 

to identify the picture fragments. We were particularly 

interested in isolating fragments that could be identified 

by between 40% and 80% of the subjects in order to avoid 

ceiling or floor effects in our priming experiment. 

Method 

Subi ects. The observers were 52 students at the University 

of Arizona who took part in the experiment in order to 

fulfill a research requirement for their introductory 

psychology course. 

stimuli. The stimuli consisted of 138 fragmented pictures 

of objects and animals. The fragments were displayed on 

separate pages in booklets given to the subjects. Subjects 

viewed the picture fragments from a distance of 

approximately 3 0cm. The picture fragments were a variety of 
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sizes ranging from approximately 2cm X 2cm to 6cm X 6cm. 

The stimuli were presented in the same order to all 

subj ects. 

Procedure. Observers were shown each fragment for 

approximately 30 seconds and were asked to identify the 

figure. Subjects were instructed to turn the pages in 

unison upon the request of the experimenter. 

Results 

For each figure, we computed the proportion of subjects 

who listed the name of the picture fragment provided by the 

investigators who created the picture fragments. These 

responses will subsequently be referred to as "designated 

shape" responses. In addition to designated shape 

responses, our results showed that subjects listed a number 

of alternative interpretations for the fragments. Some 

subset of these responses identified shapes that were 

similar in structure to the shape originally designated by 

the fragment creators; these responses will subsequently be 

referred to as "structurally similar" responses. Examples 

of structurally similar responses for the picture fragment 

shown in Figure 2, for which tennis racket was the 

designated shape, are "hand mirror", "magnifying glass", and 

"spoon". These shapes all share the same part structure as 

a tennis racket. Hence, they may reflect the operation of 
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the shape recognition processes that rely on the 

identification of the extrema of curvature. Structurally 

similar responses would not be scored as correct if only 

designated shape responses were allowed, but they seemed to 

us to represent potential correct solutions for the 

fragments. 

Fig. 1. Example of one of our ambiguous picture fragments, 
a tennis racket, which elcited many structurally similar 
responses. 

Our analysis of subjects' responses indicated that some 

of the picture fragments supported many structurally similar 

responses, whereas others supported few, allowing us to 

create two subsets of figures—one subset of unambiguous 

fragments and another of ambiguous fragments. As can be 

seen in Table 1, unambiguous picture fragments (n=25) were 

identified as those for which there was a mean solving rate 

of 65.9% (range 46.2% to 88.5%) when designated shape 

responses were scored. The solving rate increased somewhat 
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(to 78.2%; range 59.6% to 94.2%) when structurally similar 

responses were considered to be correct as well. Ambiguous 

picture fragments were identified as those for which there 

was a lower solving rate when only designated shape 

responses were scored as correct (47.5%; range 15.4% to 

90.4%) but for which there was a larger increase in the 

solving rate when structurally similar responses were also 

scored as correct (73.9%; range 40.4% to 94.2%). The 

solving rate for the ambiguous picture fragments was 

approximately equal to that for the unambiguous picture 

fragments when both structurally similar and designated 

shape responses were scored as correct. 

Picture Fragment Identification Performance in Preliminary 
Experiment l 

Table l 

Picture Fragment Type 

Responses 
Unambiguous 
(N=25) 

Ambiguous 
(N=25) 

Designated 
Shape 

67.0% 
(46.2%—88.5%) 

47.5% 
(15.4%-90.4%) 

Designated 
Shape and 
Structurally 
similar 

78.3% 
(59.6%-94.2%) 

73.9% 
(40.4%-94.2%) 

Discussion 



28 

Our final set of 50 picture fragments forms a new class 

of structurally unambiguous and ambiguous figures. The 

presence of structurally similar responses for the ambiguous 

fragments suggests that those fragments may have accessed a 

number of different memory representations. In particular, 

the ambiguous picture fragments may have accessed the 

representation corresponding to the designated shape even on 

those occasions when a structurally similar shape was named 

and likewise, they may have accessed representations 

corresponding to structurally similar shapes when the 

designated shape was named. For the unambiguous fragments, 

the representation corresponding to the designated shape 

probably matched the picture fragment more uniquely. 
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CHAPTER 2 

PRELIMINARY EXPERIMENT 2 

Rationale 

Since subjects were asked to give only one 

interpretation for each picture fragment in Preliminary 

Experiment 1, we cannot be sure that the ambiguous pictures 

activated a number of structurally similar representations 

within a given observer, however. Accordingly, we conducted 

a second preliminary study in which we asked observers to 

list as many interpretations of each picture fragment as 

possible. We expected that observers would provide few 

interpretations for each picture fragment identified as an 

unambiguous picture fragment on the basis of Preliminary 

Experiment 1, and that the majority of their responses would 

be designated shape responses. In contrast, we expected 

that observers would provide many interpretations for each 

picture fragment identified as an ambiguous picture fragment 

on the basis of Preliminary Experiment 1 and that those 

interpretations would include both the designated shape 

response and a number of structurally similar responses. 

Method 

Subiects. The observers were 30 students at the University 

of Arizona who took part in the experiment in order to 

fulfill a research requirement for their psychology course. 
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Stimuli. The stimuli used in this experiment were 105 of 

the 138 picture fragments used in Preliminary Experiment 1. 

Those picture fragments that greater than 95% and less than 

10% of subjects in Preliminary Experiment 1 identified were 

not included in this experiment. The fragments were 

displayed on separate pages in booklets given to subjects. 

Subjects viewed the picture fragments in the same order. 

Procedure. subjects were instructed to turn each page only 

upon request of the experimenter. Subjects were told that 

we were interested in the nature of ambiguity, so they were 

to list all the different interpretations that they could 

fit to each picture fragment. Subjects were given 

approximately 30 seconds to list their interpretations for 

each picture fragment. 

Results 

We used a variation of a procedure introduced by 

Peterson, Harvey & Weidenbacher (in press) to analyze the 

ambiguity of the pictures by measuring both the within-

subjects ambiguity and the between-subjects agreement 

regarding the identity of each picture fragment. Within-

subjects ambiguity (X,) was determined by calculating the 

mean number of interpretations offered by the observers. We 

expected that the number of interpretations offered by the 

subjects would be small for the unambiguous picture 
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fragments, and would be large for the ambiguous picture 

fragments. The between-subjects agreement (P(Xd)) was 

determined by calculating the proportion of observers who 

named the designated shape among their responses. Since 

subjects were instructed to list as many interpretations as 

they could for each picture fragment, we weighted the 

designated shape responses by the order in which they were 

provided by each subject. That is, if a given observer's 

first response corresponded to the designated shape 

response, then it was given a score of 1. If an observer's 

second response corresponded to the designated shape, then 

it was given a score of .8. We expected that for the 

unambiguous picture fragments the between-subjects agreement 

would be quite high; whereas for the ambiguous picture 

fragments the between-subjects agreement would be lower. 

The between-subjects agreement is to some extent a 

function of the total number of different interpretations 

offered for each picture fragment because as the number of 

interpretations offered by each subject increases, the 

likelihood that a number of observers will provide the same 

interpretation increases. Accordingly, in order to obtain a 

less biased measure of the ambiguity of each picture 

fragment, we divided the between-subjects agreement by the 

number of interpretations offered for each picture fragment 

(within-subjects ambiguity). 
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(2.1) U = P(Xd) / X, 

Where u represents the unambiguity of the picture 

fragment. Let the ambiguity (A) of the picture fragment by 

represented by A = 1 - U. The value of A will approach l as 

the picture fragments become more ambiguous; while it will 

approach 0 as the picture fragments become more unambiguous. 

Thus, high A values will be associated with the ambiguous 

picture fragments. 

The mean A values computed for the unambiguous and the 

ambiguous picture fragments are shown in Table 2. It is 

clear that the mean ambiguity scores are smaller for the set 

of unambiguous picture fragments than for the set of 

ambiguous picture fragments. Moreover, the distributions of 

the A scores for the two sets of picture fragments do not 

overlap. 
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Table 2 

Mean Ambiguity Scores for the Picture Fragments 

Fragment Type A Value 

Unambiguous .44 
(range = .28 to .55) 

Ambiguous .71 
(range = .60 to .82) 

Discussion 

Preliminary Experiment 2 confirms our intuitions that a 

number of plausible interpretations were probably activated 
i 

by the ambiguous picture fragments; while few 

interpretations were activated by the unambiguous picture 

fragments. Thus, on the basis of Preliminary Experiments 1 

and 2, we have identified a set of picture fragments that 

preserve the extrema of contour yet have a solution rate in 

a range that permits examination of priming effects. 

Furthermore, we have divided the set into two subsets: 

structurally unambiguous and structurally ambiguous picture 

fragments. 

These picture fragments are well suited for studying 

priming effects within those perceptual systems involved in 

accessing shape memory because the types of responses given 

for both the ambiguous and unambiguous fragments suggest 

that the extrema of curvature are present. To verify this 



observation, the extrema of curvature were identified in 

both the complete picture and the picture fragments. 

Although the picture fragments did not contain all of the 

extrema of curvature of the complete picture, they did 

contain a large proportion of the extrema of curvature. On 

average, the ambiguous set of picture fragments contained 

53% of the extrema of curvature present in the complete 

pictures; while the unambiguous set of picture fragments 

contained 57% Consequently, we can be reasonably certain 

that observers can identify the picture fragments on the 

basis of data-driven processes, without contribution from 

conceptually-driven processes. 
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CHAPTER 3 

EXPERIMENT 1 

Theoretical Rationale of Experiment la 

We used 20 of the picture fragments from the ambiguous 

subset of our picture fragments in an experiment in which we 

examined subjects* ability to solve the picture fragments 

following one of three priming conditions: prior exposure 

to a complete picture of the object ("picture" condition), 

to the fragment itself ("fragment" condition), or to the 

verbal label corresponding to the correct interpretation of 

the picture fragment ("name" condition). Priming was 

measured as an increase in the number of designated shape 

responses to each picture fragment. 

We reasoned that if the ambiguous fragments accessed a 

number of shape representations, including the 

representation corresponding to the designated shape, then 

prior presentation of the complete picture corresponding to 

the designated shape should increase the likelihood that 

subjects would name the designated shape because the 

presentation of the complete picture would create activation 

in the "structural memory representation" corresponding to 

the designated shape. Since the delay between the 

presentation of the prime and the picture fragment was very 

brief, we expected that the activation caused by the prior 
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presentation of the complete picture would potentiate the 

activation provided by the picture fragment. Consequently, 

the activation in the representation corresponding to the 

designated shape should exceed the activation in the other 

representations accessed by the picture fragment. Since the 

primes were masked, subjects should not be able to use 

covert labelling of the picture to aid their identification 

of the picture fragments. Performance on the picture 

fragment completion task should be influenced only by the 

perceptual activation initiated by the priming picture. 

We expected that with our stimuli and in these 

conditions little or no priming would be found in the 

fragment condition. This would be unlike the findings 

obtained by Snodgrass and her colleagues using their variant 

of the aware paradigm where better facilitation was found 

following prior exposure to the picture fragment than the 

completed picture (e.g. Snodgrass and Feenan, 1990). In our 

unaware paradigm, we expected that the initial presentation 

of the ambiguous fragment would create activation in a 

number of structural memory representations and thus, would 

not aid the perceptual system in settling into a particular 

representation. Consequently, fragment priming should 

provide little or no advantage over the no priming 

condition. 

We expected that the word prime condition should 
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produce less facilitation than the picture condition because 

the name of the designated shape would not directly activate 

its structural memory representation. However, inasmuch as 

some priming studies have found that identification of a 

picture is facilitated by prior presentation of a word 

(Reinitz et. al. 1989), we did not rule out the possibility 

of obtaining some cross-form priming such as Weldon and 

Roediger (1987) had found using the aware paradigm. 

Theoretical Rationale of Experiment lb. 

Since we were using a masked priming procedure in an 

attempt to present the primes below subjects' conscious 

awareness, we assessed whether or not the observer were 

aware of the primes. Remarkably, methods to assess 

conscious awareness for briefly presented information are 

not readily available (see Reingold & Merikle, 1990 for a 

detailed discussion of this issue). Accordingly, following 

Reingold and Merikle's (1990) suggestion, we assessed 

subjects' awareness of the masked primes by asking them 

directly to discriminate whether a briefly masked 

presentation depicted a picture (a picture fragment; a word) 

versus a circuit board diagram (a fragmented circuit board 

diagram; a legal nonword). Subjects' performance on this 

direct (or explicit) task will be compared to subjects' 

performance on the fragment completion task, which 
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constitutes an indirect (or implicit) measure of the 

processing of the priming stimuli. Reingold and Merikle 

argue that unawareness of the prime is indicated whenever an 

indirect measure is more sensitive than a comparable direct 

measure. 

In what follows, we will describe the methods of 

Experiments la and lb together since the procedure used in 

both experiments is identical. The difference between the 

two experiments lies in the type of instructions given to 

the subjects. In the results section, we will describe the 

results of Experiment la first, then we will describe the 

results of Experiment lb. Finally, we will examine the 

relative sensitivities of our direct and indirect measures 

of perception of the masked priming information. 

Methods of Experiments la and lb 

subiects. The subjects in Experiment la were 60 University 

of Arizona psychology students who were fulfilling a 

psychology course requirement. The subjects in Experiment 

lb were 30 University of Arizona students who were paid for 

their participation in the study. 

Stimuli. Our stimuli were the set of 20 ambiguous picture 

fragments which are shown in Appendix 1. Completed line 

drawings corresponding to each of the fragments were 

created. Each completed drawing corresponded exactly to its 
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fragment with respect to size and contour, and included all 

features shown in the fragment. The line drawings are also 

shown in Appendix 1. The stimuli were displayed on a 

Princeton monitor by a Compaq 386 microcomputer. All 

stimuli subtended a visual angle between 1 and 2 degrees 

horizontally and vertically. 

Design. There were three groups of subjects, one for each 

priming condition: the complete picture (picture condition), 

the picture fragment (fragment condition), and the name of 

the picture fragment (name condition). For a given subject, 

half of the fragments were preceded by a neutral prime. For 

the name condition the neutral prime was a legal nonword? 

for the picture and fragment conditions the neutral prime 

was a circuit board diagram and a fragmented circuit board 

diagram, respectively. A circuit board diagram was chosen 

because it has a complex form but little semantic meaning 

related to the fragmented pictures. The neutral primes for 

the picture and fragment conditions are shown in Figure 2. 
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Fig. 2. The neutral primes used in Experiments la and lb a) 
the circuit board b) the fragmented circuit board. 

Each subject received 10 experimental prime and 10 neutral 

prime (baseline) trials. 

The three groups of subjects and the stimuli were 

assigned to conditions according to a Latin Square Design in 

Experiment la. Across subjects each picture fragment was 

preceded equally often by experimental and neutral primes. 

In Experiment lb, subjects were randomly assigned to each of 

the three priming conditions. Within each priming condition 

subjects were randomly assigned to one of two complementary 

stimulus orders such that each picture fragment was preceded 

by an experimental or a neutral prime equally often. 

The mask used for the picture and fragment conditions 

can be seen in Figure 3. The mask was composed of random 

lines, curves, and shaded areas taken from the picture 

fragments and completed pictures. When the mask was 
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presented over each fragment and picture, the figure could 

not be seen (a procedure used by Reinitz et. al., 1989 to 

assess the adequacy of the mask) . The mask for the word 

condition consisted of a random string of letters extending 

one character to the left and one character to the right of 

the longest word and is also shown in Figure 3. 

BTUPGHDELM 

W 

Fig. 3. The masks used in Experiments la and lb a) the 
picture and fragment conditon mask b) name condition mask. 

Procedure. In Experiment laf subjects were instructed that 

their task was to identify a series of fragmented pictures 

of common objects. A fixation point was presented at the 

beginning of each trial. Subjects were instructed to focus 

on this point because the picture fragment would be 

displayed there. When subjects were fixating on the 

fixation point and were ready to begin a trial, they 

initiated the trial by pressing a key. The trial sequence 

consisted of a brief exposure of a prime (67ms for the 
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pictures and fragments, 48ms for the words), immediately 

followed by a 100ms exposure of the mask, immediately 

followed by the picture fragment which was displayed for 

10s. Subjects were required to identify the picture 

fragment during these 10s. In pilot work, we found that 

pictures and fragments exposed under these conditions could 

not be identified. However, words exposed for 67ms could be 

identified easily. Accordingly, we used a 48ms exposure 

duration for the words. When subjects could identify the 

figure depicted by the fragment, they responded by saying 

aloud the name of the picture fragment. Subjects' response 

latencies were recorded by a voice-activated relay? the 

actual responses were recorded by the experimenter. 

The procedure of Experiment lb was the same, except 

subjects' task was to decide whether a neutral prime (i.e. a 

circuit board diagram, a fragmented circuit board diagram, 

or a legal nonword) or an experimental prime (a picture, a 

fragment, or a word, respectively) had been presented 

immediately before the mask. Subjects were required to make 

this decision while the fragmented picture was displayed on 

the monitor. They were not required to attempt to identify 

the picture fragment. To ensure that activation in the 

designated shape representation from the experimental primes 

did not erroneously affect subjects' judgments about the 

identity of the masked primes, we scrambled the fragments 
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such that the experimental primes (complete picture, picture 

fragment itself, name of the picture fragment) never 

preceded their corresponding picture fragment. 

Results and Discussion of Experiment la 

Priming or facilitation on the picture fragment 

completion test was measured as the increase in the 

proportion of designated shape responses given for picture 

fragments preceded by the experimental prime then were given 

for picture fragments preceded by the neutral prime. Table 3 

presents the results of the picture fragment completion 

tests. Facilitation on the picture fragment completion test 

was found in the picture condition only. Picture fragments 

preceded by the completed picture were identified more often 

(.44) than picture fragments preceded by the neutral prime 

(.22). No evidence of facilitation was found in either the 

fragment or word conditions. 



44 

Table 3 

Mean Identification Hates for the Ambiguous Picture 
Fragments 

Priming Condition Experimental 
Primes 

Neutral 
Primes 

Facilitation 

Picture .44 .22 .22 
(SE=.05) (SE=.03) 

Fragment .14 .13 .01 
(SE=.02) (SE=.03) 

Word .28 .28 .00 
(SE-.04) (SE=.04) 

These effects were shown to be significant by an analysis of 

variance which revealed a Type of Prime X Experimental 

Prime/Neutral Prime interaction, F(2,57) = 9.09, Mse = .169, 

p < .0004. 

Analysis of the neutral prime (or baseline) 

identification rates in the three priming conditions 

revealed that the baselines in the picture and word 

conditions did not differ t(38) < 1. However, the baseline 

in the fragment condition was significantly lower than the 

baseline in both the picture condition and the fragment 

condition t(38) = 2.12, p < .025 and t(38) = 3.12, p < .0005 

respectively. 

Table 4 presents the proportion of structurally similar 

responses given by subjects in each priming condition. In 

the picture prime condition subjects gave fewer structurally 
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similar responses when the fragments were preceded by the 

complete picture (.29) than when they were preceded by the 

circuit board (.40). In both the fragment and the word 

condition subjects gave approximately equal numbers of 

structurally similar responses to picture fragments preceded 

by both the experimental and neutral primes. 

Table 4 

Proportion of Structurally Similar Responses for Each 
Priming Condition 

Priming Condition Experimental Neutral Change 
Primes Primes 

Picture .29 
i 
.40 -.11 

(SE=. 06) (SE=. 05) 

Fragment .31 .29 .02 
(SE=. 05) (SE=. 04) 

Word .25 .25 .00 
(SE=. 06) (SE—. 05) 

This effect failed to reach significance by an analysis of 

variance which revealed a marginally significant Type of 

Prime X Experimental Prime/Neutral Prime interaction F(2,57) 

= 1.99, Mse = .018, p < .15. 

Results and Discussion of Experiment lb. 

Discrimination accuracy was measured as the number of 

correct discriminations made by the subjects. Table 5 

presents subjects accuracy in discriminating between the 
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experimental and neutral primes on the discrimination task 

for each priming condition. Difference t-tests revealed 

that subjects' discrimination accuracy in the word and the 

fragment conditions did not differ significantly from 

chance, t(9) = 1.36, p > .20 and t(9) = 1.54, p > .10 

respectively. However, in the picture condition a 

difference t-test revealed that subjects' discrimination 

accuracy differed significantly from chance, t(9) = 2.56, p 

< .05. 

Table 5 

Discrimination Accuracy in Experiment lb for each priming 
condition 

Condition Discrimination Accruacy 

Picture .65 

Fragment .56 

Word .55 

The results of Experiment lb reveal that the superior 

performance in the picture condition on the picture fragment 

completion task (i.e. the indirect or implicit task) is 

correlated with subjects' ability to discriminate between 

the experimental and neutral trials on the direct or 

explicit task. Must we conclude therefore, that the 

facilitation on the picture fragment completion task is a 
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result of subjects' conscious awareness of the priming 

stimuli and as a consequence may reflects conceptually-

driven processes as well as data-driven processes? Before 

accepting this conclusion, we compared performance on the 

first 10 trials to performance on the last 10 trials in both 

the priming (indirect) and discrimination (direct) task for 

the picture condition (split half analysis). We did this 

because it has been shown that over repeated trials the 

sensitivity of direct measures of memory increases to levels 

that are significantly greater than chance; whereas 

performance on indirect tests of memory remains relatively 

constant (Merikle & Reingold, in press). Consequently, it 

is possible that performance on our indirect and direct 

tasks is dissociated on the first ten trials. If we find 

that significant priming occurred on the first 10 trials in 

the picture fragment completion task whereas discrimination 

performance was below chance on the first 10 trials, then 

that would imply that the priming effects can occur without 

awareness• 



48 

Split half analysis. 

As can be seen in Table 6, our split half analysis 

showed that discrimination performance improved over the 

course of Experiment lb in the picture condition. A 

difference t-test revealed that over the first 10 trials 

subjects' discrimination accuracy did not differ 

significantly from chance, t(9) = 1.32, p > .20. Over the 

last 10 discrimination trials subjects' discrimination 

accuracy was significantly better than chance, t(9) = 2.36, 

p < .02. On the other hand, performance on the priming test 

(picture fragment completion) remained approximately 

constant over the first 10 and the last 10 trials. 

Table 6 

Mean discrimination accuracy (Experiment lb )and mean 
facilitation on fragment completion test (Experiment la) by 
trial group for the picture prime condition 

Trial group Discrimination Facilitation on 
accuracy fragment completion 

I-10 .56to .22" 

II-20 .75** .22" 

1-20 .65* .22** 
_______ __ 

** = p < .01 
ns = not significant 

Thus, over the first set of 10 trials subjects were 

able to identify significantly more of the picture fragments 
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preceded by the experimental primes than those preceded by 

the neutral primes even though another group of subjects 

could not discriminate between the experimental and the 

neutral trials, over the same set of 10 trials. Subjects' 

picture fragment identification performance remained 

constant over the first and the second set of 10 trials, but 

the other subjects' performance on the discrimination task 

improved so that in the second set of 10 trials, they were 

able to discriminate between the experimental and the 

neutral primes significantly better than chance. These 

results suggest that even if subjects were able to develop 

strategies to help them discriminate between the 

experimental and neutral primes over the course of the 20 

discrimination trials, the development of these strategies 

is not correlated with increased accuracy in identifying the 

picture fragments. 

Relative sensitivity measures 

Some have argued that arguments based on the split half 

comparison cannot be totally convincing because split half 

analyses cannot assess the relative sensitivity of the 

direct and the indirect measures. To compare the relative 

sensitivities of our direct and indirect measures of 

perception, we used the A' statistic, a nonparametric 

measure of sensitivity (independent of response bias) (c.f. 
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Reingold & Merikle, 1990? Snodgrass & Corwin, 1988). A' can 

vary from 0.00 to 1.00 where an A' = .50 indicates a 

complete absence of sensitivity. 

For our priming data in Experiment la an A' of 0.50 

would indicate that observers identified equal numbers of 

the picture fragments preceded by experimental and neutral 

primes. For our discrimination data in Experiment lbf an A' 

of 0.50 would indicate that the hit rate (correctly 

identifying an experimental prime as an experimental prime) 

and false alarm rate (incorrectly identifying a neutral 

prime as an experimental prime) would be equal (See 

Snodgrass & Corwin, 1988, for a detailed discussion of this 

statistic). 

Table 7 shows the mean A1 values obtained in Experiment 

la and lb for each set of 10 trials. As expected, the A' 

obtained in the fragment completion task is larger than the 

mean A' obtained in the discrimination task over the first 

set of 10 trials. This difference failed to reach 

significance (t(28) < 1), however, suggesting that we must 

temper our claims about subjects' awareness of the priming 

stimuli. Over the second set of 10 trials the mean A1 value 

for the fragment completion task is smaller than the mean A1 

value for the discrimination data. This difference is 

significant, t(28) = 1.86, p <.05. We therefore cannot rule 

out a potential involvement of conscious or strategic 
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processing on the second 10 trials of the direct test. 

Table 7 

A' Values for Experiment 1A and IB by Trial Group 

Experiment Trials 1-10 Trials 11-20 

1A (Priming) .64 .65 

IB (Discrimination) .59 .78 
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CHAPTER 4 

CONCLUSIONS 

We have identified a set of fragmented figures and a 

set of priming conditions (unaware/no delay) in which the 

presentation of the complete picture produces the greatest 

amount of facilitation on a picture fragment completion 

test. No facilitation was found following prior 

presentation of either the picture fragment itself or of the 

name corresponding to the correct interpretation of the 

picture fragment. The present results stand in contrast to 

those of Snodgrass and Feenan (1990) who found greater 

facilitation after prior experience with the picture 

fragment than after prior experience with the complete 

picture. In addition, our results stand in contrast to 

Weldon and Roediger's (1987) finding that prior experience 

with the name of the picture fragment produced a small but 

significant amount of facilitation on a picture fragment 

completion test. 

Our priming effects were obtained with an unaware 

paradigm which attempted to minimize the contributions from 

conceptually-driven processing and to maximize the 

contribution from data-driven processes to performance on 

the picture fragment completion task. In our paradigm, 

facilitation was obtained only in the condition in which the 
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priming stimulus provided bottom-up activation to the 

structural memory representation corresponding to the 

designated shape, thereby aiding the perceptual system in 

settling into that interpretation. Prior exposure to the 

name of the fragment provided no facilitation, which implies 

that cross-from activation does not aid the perceptual 

system in settling into one interpretation for these 

ambiguous picture fragments. In addition, no facilitation 

was obtained following exposure to the picture fragment 

itself, suggesting that the resultant bottom-up activation 

in n number of structural memory representations did not aid 

the perceptual system in settling onto the designated shape 

representation. These results are precisely the results 

that one would expect if the priming were occurring in a 

shape representation system. Consequently, our results 

imply that the findings of both Snodgrass and Feenan (1990) 

and Weldon and Roediger (1987) reflect the contribution of 

both data-driven and conceptually-driven processing. 

While we expected that no priming would occur after a 

brief masked exposure to the picture fragment itself, we did 

not expect the level of performance in this condition to be 

significantly worse than in the other two prime conditions 

(picture and word) on both the neutral and experimental 

trials. It is plausible that subjects have difficulty 

identifying the picture fragments that were preceded by a 



54 

brief masked exposure of an ambiguous picture fragment 

because the activation of a number of different structural 

memory representations by this exposure may have served only 

to add noise to the perceptual system. Consequently, the 

perceptual system may be unable to settle onto any 

representation within the response time constraints of our 

perceptual priming paradigm. 

While our results are strikingly different than those 

obtained by others using the aware paradigm, we cannot be 

certain our observers were unaware of the distinction 

between trials preceded by an experimental prime and those 

preceded by a neutral prime: Observers were not found to be 

significantly more sensitive to the information preceded by 

the mask on the indirect task (picture fragment completion 

task) than on the direct task (discrimination task). We 

believe that our failure to show that our indirect measure 

was more sensitive than our direct measure resulted from an 

artifact in our design, however. The high sensitivity 

observed on the discrimination task is probably due to the 

fact that the circuit board diagram—the neutral prime—was 

composed of predominantly horizontal and vertical straight 

lines, whereas the completed pictures were composed of a 

mixture of straight and curved lines in a variety of 

different orientations. Subjects may have responded 

"circuit board" if they felt that they had seen 
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predominantly straight lines and responded "line drawing of 

an object" if they felt that the briefly presented picture 

had not been composed of mainly straight lines. In the 

discrimination task, subjects reported very few false 

alarms: that is, they rarely misidentified the circuit 

board drawing as a line drawing of a real object. 

Subjects may have been able to make these 

discriminations on the basis of very low level visual 

information. Treisman and Souther (1985) have found that 

observers are able to discriminate curved lines from 

straight lines preattentively. Inasmuchas preattentive 

discriminations do not require consciousnessf our direct 

task may have been as sensitive to unconscious information 

as our indirect task. Moreover, the same circuit board 

diagram was presented on all of the ten neutral trials; 

while a different line drawing of an object was presented on 

each of the ten experimental trials. Subjects may have 

developed a greater sensitivity to the circuit board diagram 

due to repeated exposure to it. 

These two problems with our choice of a neutral prime 

for the picture condition suggest that with a better 

selection of a neutral prime, we could probably reduce the 

apparent sensitivity of our direct measure to unconscious 

information. Presently, we are planning to replicate this 

study using as neutral primes a subset of nonobjects taken 
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from Kroll and Potter (1984), chosen such that they had 

similar curvature, shape, and axes of orientation as our set 

of ambiguous and unambiguous picture fragments. Since these 

nonobjects are matched on the basis of having a similar 

structure to the completed line drawings of the picture 

fragments and since there is a different nonobject for each 

picture fragment, subjects should not be able to reliably 

discriminate between these neutral primes and the complete 

line drawings in the direct test of subject's sensitivity to 

the identity of the priming information. However, we do not 

expect the use of these new neutral primes to change the 

size of the facilitation measured in the picture fragment 

completion task. With this change in our set of neutral 

primes, we predict that a reliable difference between the 

absolute sensitivities of our direct and indirect measures 

of the priming information will emerge. 

Our split half analysis of the first ten trials showed 

facilitation in the absence of subjects* ability to 

discriminate between the experimental and the neutral 

trials. This analysis provides evidence for priming on the 

picture fragment completion test under conditions in which 

conscious processing is limited. Under these conditions, 

subjects can operate on only the perceptual information that 

is available to them in the stimulus materials. Thus, 

unlike previous studies examining priming effects on a 
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picture fragment completion task (e.g Snodgrass & Feenan, 

1990; Weldon & Roediger, 1987) where it is probable that 

subjects engaged in a variety of types processing to 

identify the fragmented pictures, we submit that the priming 

of performance on our picture fragment completion test (at 

least over the first ten trials) is the result of perceptual 

processing. 

Our unaware paradigm yielded a different pattern of 

facilitation on a picture fragment completion test than 

those typically found in the aware paradigm. These 

contrasting results suggest that more work should be done 

examining which variables are critical to these different 

results. Is our different pattern of facilitation due to 

the type of picture fragments we employed (and consequently, 

to the presence of the extrema of curvature), to subjects' 

unawareness of the priming information, or to the fact that 

there was no temporal delay between the presentation of the 

masked information and the test stimuli, or to some 

combination of these variables? All three of these 

variables probably act to decrease the contribution from 

conceptual processes. Further studies will be conducted in 

which either the SOA between the presentation of the masked 

information and test stimuli or the duration of exposure of 

the masked information is varied to assess the relative 

contributions of these variables to our results. Certainly, 
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neither observer awareness nor delay per se precludes the 

isolation of data-driven or perceptual processes. For 

example, some memory researchers (e.g Schacter, Cooper & 

Delaney, 1990; Schacter, Cooper, Delaney, Peterson & Tharan, 

in press) combining the delay paradigm with novel shapes and 

implicit memory tasks have begun to find results that 

reflect the activation of perceptual memory representations. 

Further research must eludicate whether the same 

representations are used in shape recognition, picture 

fragment identification, and implicit tests of memory for 

novel shapes. 

Finally, we argue that manipulating the duration of the 

masked information and the temporal delay in the delay and 

unaware paradigms may be a better way to approach questions 

concerning the contribution of data-driven and 

conceptually-driven processes to tasks such as picture 

fragment completion. Researchers typically manipulate the 

type of encoding strategies used by subjects in order to 

examine the contributions from data-driven and from 

conceptually-driven processes to a given task. If the 

coding strategy manipulation affects performance on a 

subsequent task, that task is labelled a "conceptually-

driven" task. If the coding strategy manipulation does not 

affect performance on a subsequent task, but variations in 

the surface structure of the stimuli do, then that task is 
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labelled a "data-driven" task. There is no independent 

criterion for determining whether the tasks per se involve 

conceptually-driven or data-driven processes. Consequently, 

current definitions of data-driven and conceptually-driven 

tasks are quite circular. Moreover, little effort has been 

made to identify more specifically which cognitive processes 

are involved in performing a particular task such as the 

picture fragment completion task. Studies manipulating the 

temporal delay between the initial presentation of 

information and the test stimuli and the duration of the 

presentation of the initial information may provide 

empirical justification for classifying tasks as data-driven 

or conceptually-driven. 

In conclusion, the results of our use of an unaware 

paradigm to study the priming of performance on a picture 

fragment completion test differ from those obtained by other 

investigators who employed variants of the aware priming 

paradigm. We caution against identifying any tasks as data-

driven and hence requiring operation on perceptual 

information only on the basis of the aware paradigm 

previously used. Finally, we propose that using our new set 

of ambiguous and unambiguous picture fragments in unaware 

priming paradigms will be a useful probe of the shape 

representation system. 
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