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ABSTRACT 

A retrieval disruption construal of suppression during directed 

forgetting (DF) was examined. It was argued that it is often difficult 

to distinguish between retrieval disruption, response disruption, and 

differential rehea~sal interpretations of DF effects. To circumvent the 

problem of response disruption, two types of tests - exclusive (i.e., 

interference) and implicit - were used. To circumvent the problem of 

differential rehearsal, incidentally studied items and a list 

segregation instruction were utilized. Intraserial cuing (i.e., cuing 

by item sets) was used in all four experiments. 

In Experiments 1 and 2, the exclusive test was stem-cued recall 

and the implicit test was stem completion. In Experiment 1, unique 

stems (i.e., stems that did not share words across study lists) were 

used. "A DF effect was found only in the exclusive test and only with 

intentionally studied items. It was argued that a methodological 

artifact obscured the DF effect in the incidentally studied items. In 

Experiment 2, repeated stems (i.e., stems that shared words across study 

lists) were used. The use of repeated stems allowed intrusion rates to 

be measured. A DF effect was again found only in the exclusive test, 

but this time in both intentionally and incidentally studied items. 

In Experiment 3, only a free recall exclusive test was used. A DF 

effect Mas found only in the intrusions. Again, it was possible that a 

methodological artifact obscured the DF effect in the exclusive test. 

In Experiment 4, Jacoby's (1991) exclusive recognition test was 
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utilized. One half of the subjects was instructed to emphasize accuracy 

and the other half was not so instructed. A speed-accuracy tradeoff was 

observed such that the uninstructed group was faster, but displayed a 

relatively large number of "new"-old errors. In the uninstructed group, 

a DF effect was observed, but this effect was reversed across semantic 

-an~ structural study conditions. A DF effect was not found in the 

instructed group. 

These findings were interpreted as support for the hypothesis that 

retrieval disruption affects the use of contextual information normally 

associated with target information in memory (e.g., Kihlstrom & Evans, 

1979). 



CHAPTER 1 

INTRODUCTION 
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Forgetting is usually thought of as unintentional. That is, 

forgetting is usually thought of as occuring despite our best attempts 

to remember. To put it another way; forgetting is usually thought of as 

maladaptive, and remembering as adaptive. Howeve~ .. a bit of reflection 

will reveal that there are also situations in which forgetting is 

adaptive (Bjork, 1978). This type of forgetting is usually associated 

with instances in which information that is the target of forgetting is 

in some way emotionally distressful. Freud long ago pointed out that 

emotionally painful experiences are often repressed (or suppressed; 

Erdelyi & Goldberg, 1979). In effect the painful experience is 

prevented from entering consciousness; it is, in some sense, forgotten. 

Another example is learning from failure. It seems clear that the 

feeling of failure must be separated from the lessons to be learned and 

must, in some sense, be forgotten, whereas the lessons must be 

remembered (e.g., Dweck & Leggett, 1986). However, it also seems that 

forgetting is adaptive in other less emotionally charged circumstances 

as well. For example, when new information is encountered and old 

information is no longer factually accurate, it seems quite possible 

that the old information would be forgotten in order to facilitate the 

employment of the new information (Bjork, 1978). Given that there are 

situations in which forgetting is adaptive, it follows that forgetting 

may occasionally be intentional, as well as unintentional. In 

experimental psychology, intentional forgetting has come to be known as 
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directed forgetting (Kihlstrom & Barnhardt, 1993). 

Researchers in the area of directed forgetting (OF) have been 

primarily interested in uncovering the mechanisms associated with 

successful forgetting. For example, Weiner and Reed (1969), in what is 

typically the earliest OF experiment cited in the literature, suggested 

that suppression was the mechanism underlying successful directed 

forgetting. The history of OF research can be viewed as an effort to 

explore this claim. 

The consensus on whether suppression is a viable OF mechanism has 

shifted back and forth over the years. After Weiner and Reed (1969) 

proposed suppression, the first 15 years of OF research seemed resolute 

on rejecting the notion (e.g., Bjork, 1972). Perhaps this was the early 

influence of the notion of modularity and the rejection of such strong 

top-down influences on representations in memory. Perhaps it was the 

fact that suppression was too closely associated with Freud's notion of 

repression. In any event, beginning with the research of Geiselman, 

Bjork, and Fishman (1983a), the last ten years in OF have seen a 

complete reversal of this early trend: Nearly all OF effects have been 

attributed to suppression (Bjork, 1989). 

Yet even more recently, however, a more even-handed approach has 

emerged (e.g., Basden, Basden, & Gargano, in press). It has become 

increasingly clear that the nature of the OF mechanism is, first, a 

function of the manner in which the forget cue is presented. Second, 

the inferences that can be drawn about mechanisms underlying OF effects 

are also controlled by the manner in which the OF effect is tested. Iri 
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short, it appears that interpreting DF effects is a function of the 

manner in which DF is operationalized. It is still unclear whether 

suppression will emerge from this new period of DF research as a viable 

forgetting mechanism. 

The remaining introductory sections will address some of the many 

issues that have led to these theoretical cycles. In the next section, 

two issues are addressed. First, some of the more widely employed DF 

methodologies are described because, as already noted, the particular DF 

technique appears to determine the nature of the DF mechanism. Second, 

both forgetting and suppression are defined and a framework in which to 

view both concepts is proposed. In this paper, suppression will be 

conceptualized primarily as "retrieval disruption" (e.g., Kihlstrom & 

Evans, 1979). 

Following that discussion, it is argued that interpretations of DF 

effects in terms of retrieval disruption are weakened primarily by the 

possibility of response disruption. Then, two methodological strategies 

for circumventing the possibility of response disruption are offered: 

exclusive tests (i.e., tests of interference) and implicit memory tests. 

First, exclusive tests are discussed in detail. Then, implicit tests 

are discussed. However, the discussion of DF effects in implicit memory 

tests has been complicated by recent reports of both parallel and 

dissociative DF effects across explicit and impli~it tests. For this 

reason, an initial subsection is devoted to describing explicit/implicit 

memory tests, theories about dissociations between these tests, and the 

manner in which parallel effects are addressed in that literature. In 



the second implicit memory subsection, a framework for understanding 

dissociative and parallel DF effects in explicit/implicit memory tests 

is offered. 
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In the final introductory section, some general predictions are 

offered for experiments in which exclusive and implicit tests are 

utilized. Then four experiments are presented. In the first two, both 

exclusive (stem-cued recall) and implicit (stem completion) tests were 

employed. In the third experiment, only an exclusive free recall test 

was utilized. In the fourth experiment, an exclusive recognition test 

of the type recently introduced by Jacoby (1991) was utilized. 



CHAPTER 2 

DIRECTED FORGETTING 

All DF experiments share at least one commonality: Subjects are 

given a cue to forget some information that they encounter during the 

experiment. Very often, however, this is where the similarity ends. 

There are a myriad of ways in which the operationalization,of DF can 

take place (see Bjork, 1972; Kihlstrom, 1983). Three are of most 

interest here. 
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In the first of these, item-by-item cuing and an inclusive test 

are utilized. In item-by-item cuing, each item that is presented is 

accompanied by either a cue to remember that item or a cue to forget 

that item. In an inclusive test, all subjects are asked to recollect 

both the items they were asked to remember (R items) and the items they 

were asked to forget (F items). The DF effect is defined as poorer 

memory test performance for the F items than for the R items. 

In the second, an inclusive test is again used, but intraserial, 

rather than item-by-item, cuing is utilized. In intraserial cuing, each 

subject is presented two lists of items and the cue is presented between 

the lists. In an experiment in which intraserial cuing and inclusive 

tests are employed, each subject is presented a remember cue before the 

first list, a forget cue following the first list, and a remember cue 

before the second list. All subjects are asked to recollect both the 

first list (the F list) and the second list (the R list). The DF effect 

is again defined as poorer memory test performance for the F list than 

for the R list. 
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In the third, intraserial cuing is used in conjunction with an 

exclusive test. 1 Although subjects are again presented two lists of 

items and the cue is given after the first list, for half of the 

subjects this cue is a remember cue (the Remember condition) and for the 

other half it is a forget cue (the Forget condition). In an exclusive 

test, subjects are not asked to recall the F list. Instead, all 

subjects are asked to recall the second list. The DF effect is defined 

as better memory performance for the second list in the Forget condition 

than for the second list in the Remember condition. The idea is that 

the proactive interference present in the Remember condition is 

attentuated and sometimes even eliminated in the Forget condition. 

Proactive interference (PI) refers to the fact that recall is diminished 

when the study of target information is preceded by the study of other 

information, as compared to recall when the target information is not 

preceded by other information. Throughout this paper, items presented 

in the first list in the Forget condition will be referred to as F items 

and items presented in the second list in the Forget condition will be 

referred to as RF items. Items presented in the first.list in the 

Remember condition will be referred to as R items and items presented in 

the second list in the Remember condition will be referred to as ~ 

items. The design, nomencla.ture, and effect are swnmarized in Table 1. 

Although exclusive tests can also be used in conjunction with item-by

item cuing, there will be little cause to refer that work here. 

A Forgetting Framework 

The DF effect has usually been attributed to two processes. The 
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first of these, information segregation, has been commonly agreed upon 

(Bjork, 1972; Epstein, 1972). It was hypothesized that this process 

partitions information in memory into two groups: one for the to-be

remembered (TBR) information and one for the to-be-forgotten (TBF) 

information. There is some evid~nce that is consistent with this 

notion. Reitman, Matlin, and Bjork (as cited in Bjork, 1972)_presented 

lists of paired associates and used intraserial cuing. Subjects were 

asked to recall either one of the R items or one of the F items. 

Whereas recall of an R item was not affected by the number of items 

subjects were cued to forget, the degree of interference observed upon 

recall of an F item increased as the number of nontarget F items 

increased. 

It seemed clear, however, that information segregation alone could 

not account for the DF effect: One would certainly not expect similar DF 

effects in conditions in which list segregation was held constant and 

the presence of a forget cue was varied. Hence, DF research has been 

principally concerned with the identification of a second mechanism. 

The search for this mechanism can be construed as an attempt to answer a 

single question: Do we suppress information that we are told, or that we 

tell ourselves, to forget? Of course, the anS\'ler to this question 

depends upon the manner in which both forgetting and suppression are 

defined. 

It appears that forgetting can refer, in principle, to three 

different information processing end-states: encoded but unstored, 

stored but inaccessible, and stored but abolished. First, forgetting 
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can be defined as the failure to recollect information that there has 

been an opportunity to encode. By this definition, forgetting can refer 

to instances in which an external target event has been transduced into 

some form of information code, but no trace of that event has been laid 

down in long-term memory (LTM). In this type of forgetting, the target 

information can be described as unavailable for recollection from memory 

despite the form of memory test that is utilized. Second, forgetting 

can be defined as the failure to recollect information that was earlier 

recollected. By this definition, a trace of the target information has 

been laid down in LTM and is available for recollection, but is not 

necessarily accessible on all memory tests (Tulving & Pearlstone, 1966). 

Third, in modern cognitive psychology, it is commonly held that 

information, once properly stored, never becomes unavailable, whether 

through decay or interference. This belief is based upon the fact that 

information unrecollected on some memory tests (e.g., cued recall), with 

some set of cues, can be recollected on other memory tests that have 

more effective cues (e.g., recognition). Logically, it is impossible to 

exhaust the universe of potentially effective cues in order to verify 

that information, once properly stored, is unavailable. For this 

reason, the availability of all properly stored information is assumed. 

Directed forgetting can be broadly described as the engagement in 

any information processing activity which has the express intent of 

reducing or terminating the storage or retrieval of the target 

information. Bjork (1989) has differentiated two candidate classes of 

processes. In suppression, the DF objectives are obtained through 



17 

initiating processes that directly affect the target information. In 

blocking, by contrast, these objectives are obtained through initiating 

processes that directly affect the status of other, nontarget, 

information and thereby indirectly affect the status of target 

information. In blocking, the activation of nontargeted information is 

increased to the point that its activation supersedes that of the target 

information. 

Having broadly defined forgetting and suppression, the question as 

to whether directed forgetting precipitates suppression can again be 

addressed. Different types of suppression can also be distinguished on 

the basis of different forgetting end-states. For example, suppression 

could be described as an attempt to weaken, if not erase altogether, the 

trace of target information that is already stored in LTM. The same 

kind of observation that led to the rejection of "stored but abolished" 

notions of forgetting in cognitive psychology has been obtained in 

directed forgetting as well. That is, in paradigms in which this 

information was already properly stored, recall of F items is less than 

that of R items, but recognition of F and R items is equivalent (Block, 

1971; Elmes, Adams, & Roediger, 1970; Geiselman et aI, 1983a). 

Suppression can also be described as the termination of 

maintenance rehearsal or, simply, maintenance termination. For example, 

in the thought suppression literature (e.g., Wegner, Schneider, Carter, 

& White, 1987), subjects are asked to verbalize their thoughts during 

two 5 minute periods. For the first 5 minute period, subjects in the 

experimental condition are instructed to not think about a white bear. 
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During the second 5 minute period, no restrictions are instated. 

Subjects in the baseline condition are told to think about a white bear 

during both 5 minute periods. The results are that subjects in the 

experimental condition think more about the white bear during the second 

period than do the baseline subjects. Most importantly for present 

purposes, when the experimental subjects are provided with a specific 

"distractor thought", they think less about the white bear than do 

baseline subjects. That is, when provided with the distractor thought, 

subjects are able to terminate the maintenance of the target 

information. 

In DF paradigms as well, it appears that maintenance termination 

requires the presence of nontarget information with which the subject 

can distract themselves from the to-be-forgotten (TBF) information. The 

most striking example of the need for a mental distraction is the oft

observed failure of post-input cuing to produce a DF effect. In post

input cuing, subjects are shown some information, are told to forget it, 

and are then immediately tested. Without some distractor thought, 

subjects cued in this manner perhaps think more, rather than less, about 

the TBF information, in a manner similar to subjects in the thought 

suppression literature. 

However, when item-by-item cuing is utilized, subjects are 

provided with distractor thoughts in the form of R items. As a result, 

as presentation of the list progresses, R items are rehearsed whereas F 

items are not. When item-by-item cuing is used, maintenance termination 



19 

can again be distinguished from other forms of suppression on the basis 

of forgetting end-states. That is, this type of suppression can be 

described as preventing a trace from being laid down in LTM. When 

information is suppressed in this way, it should be unavailable; that 

is, it shoul~ not be recol1ectable on any form of memory test. There is 

evidence for maintenance termi.nation. When .. item-by-item cuing is used, 

recall and recognition of F items is less than that of R items (Bjork & 

Geiselman, 1978; Davis & Okada, 1971; Geiselman & Bagheri, 1985; Horton 

& Petruk, 1980; MacLeod, 1975, 1989; Woodward, Bjork, & Jongeward, 

1973). 

Because, when item-by-item cuing is utilized, the memory 

performance difference between Rand F items is caused by a difference 

in the rehearsal activity exercised with each, this DF effect was 

attributed to differential rehearsal (Bjork, 1972). This term could 

convey the notion that the effect was due to a difference in the 

quantity of maintenance rehearsal received by the two types of items: F 

items receiving none and R items receiving some. However, given that 

Craik and Watkins (1973) observed that the manipulation of maintenance 

rehearsal had no effect upon recall, while elaborative rehearsal did, it 

seems better to think about the difference between recall of Rand F 

items in this paradigm as brought about by the fact that R items receive 

some elaborative rehearsal, while elaborative rehearsal of F items is 

virtually precluded by the fact that their rehearsal is not even 

maintained. Bjork's term - differential rehearsal - will be used in 

this paper to refer to this class of explanations for the DF effect. 
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However, it should be remembered that, here, the term implies either 

maintenance rehearsal in one condition and elaborative rehearsal in 

another condition, or different amounts of elaborative rehearsal across 

different conditions. 

To this point, two types of suppression have been discussed. 

First, the notion that suppression could result in the erasure of 

already-stored information was rejected. Second, since it is already 

well-accepted that different types of rehearsal lead to different levels 

of remembering, any DF effect that can be attributed to differential 

rehearsal is, on the face of it, only mildly interesting. Suppression 

can, however, be described in yet a third, and more controversial 

manner; that is, as retrieval disruption. Retrieval disruption can also 

be distinguished from other forms of suppression on the basis of 

forgetting end-states. That is, retrieval disruption can be described 

as reducing the accessibility of information already stored in LTM 

beyond what might be expected from a simple termination of elaborative 

rehearsal. 

Post-hypnotic amnesia (PHA) is one prominent example of this type 

of suppression. The standard suggestion for PHA is given after the 

other hypnotic events have taken place and is usuallly given with a 

reversal cue. Following a PHA suggestion, relatively low recall of 

hypnotic events is often observed in highly susceptible subjects. This 

deficit is far greater than that which might be expected if these 

subjects simply terminated elaborative processing upon reception of the 

PHA suggestion. Recall is close to normal following reversal. The fact 
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that the amnesia can be reversed at test, indicates that events that 

occurred during hypnosis were encoded, and that the effect of the 

suggestion occurred sometime between receiving the suggestion and being 

tested. 

Kihlstrom and EVans (1979; Evans & Kih1strom, 1973) have provided 

more direct evidence that PHA is due to retrieval disruption. Their 

evidence consisted of a temporal disorganization of the events that were 

recalled during PHA. It has long been acknowledged (e.g., Anderson & 

Bower, 1972) that the organization of ep~sodic memories is highly 

(positively) correlated with the degree to which they are recalled. 

This correlation is thought to be due to the beneficial effects of 

organization on the efficiency of the search process in recall. When 

the temporal disorganization of recall is observed, one conclusion is 

that the search and retrieval processes are disrupted. Thus, Kihlstrom 

and Evans reasoned, the finding that recall during PHA was temporally 

disorganized would provide support for the notion that PHA was due to 

the disruption of retrieval processes. They measured temporal 

disorganization by calculating an "input-output" correlation between the 

order in which items were presented during hypnosis and the order in 

which these items were recalled during PHA. When PHA is very dense, or 

complete, it is difficult to calculate this correlation because so few 

hypnotic events are reported. This necessitates that the correlation be 

calculated in those subjects displaying partial, rather than complete, 

PHA. In partial amnesia, subjects fail the initial test for amnesia 

(i.e., they recall 3 or more of twelve suggestions), but still display 



reversibility. Kihlstrom and Evans (1979) found that the input-output 

correlation was relatively low in partial PHA. 
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A low input-output correlation has also been observed in the 

recall of F items in a DF paradigm (Geiselman et al, 1983a; Geiselman, 

MacKinnon, Fishman, Jaenicke, Larner, Schoenberg, and Swartz, 1983b). 

Geiselman et al (1983b) hypothesized that the degree of temporal 

disorganization observed in DF and PHA should be correlated if both 

effects can be attributed to the same underlying mechanism, namely, 

retrieval disruption. For the hypnotic phase of the experiment, they 

merely used the test for PHA that accompanies the standardized Stanford 

Form C. For the DF phase of the experiment, they used item-by-item 

cuing and an inclusive test. Of course, to the extent that item-by-item 

cuing leads to differential rehearsal, rather than retrieval disruption, 

the mechanisms underlying DF and PHA would be dissimilar and the 

correlation would be weakened. Nevertheless, the results were that the 

# of items unrecalled prior to reversal of the PHA suggestion was 

correlated -.47 with the recall of TBF items. That is, as the density 

of PHA increased, TBF recall decreased. They also found that the 

proportion of new items recalled after reversal of the PHA suggestion 

was correlated .35 with TBF recall. To the extent that the instruction 

to recall TBF items in the DF paradigm is similar to the reversal of the 

PHA suggestion, then this result is what might be expected. 

Importantly, Geiselman et al (1983b) also observed a low input-output 

correlation in both PHA and DF. The input-output correlation for 

partial amnesics was .66; for low suggestibility subjects, r = .87; for 



recall of TBF items, r = .42; and for recall of TBR items, r = .67. 

Unfortunately, they did not report correlations between these 

correlations. One might expect that the disorganization of recall in 

partial amnesia would be correlated with the disorgaIlization of TBF 

recall. 

23 
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CHAPTER 3 

TWO SOLUTIONS TO THE RESPONSE DISRUPTION PROBLEM 

Despite the evidence for retrieval disruption, there remains the 

possibility that the reduced accessibility of target information 

observed in both DF and PHA is due to response, rather than retrieval, 

disruption. After all, both paradigms use inclusive tests. As noted 

earlier, in these tests, subjects are asked to study some information, 

to forget that information, and then to recall that same information. 

In this paper, response disruption will refer to a variety of possible 

mechanisms that are more proximal to decision and response mechanisms 

than to encoding, storage, and retrieval mechanisms (see Hue s mann , 

Gruder, & Dorst, 1987). One such possibility is that subj ects might 

infer that the effect the experimenter wishes to observe is the less 

proficient recollection of F items and then simply withhold responding 

with F items to fulfill this expectation. 

However, recent evidence suggests that response withholding might 

not explain the DF effect when inclusive tests are utilized. Basden et 

al (in press) observed the DF effect when a recall test was utilized, 

but not when a recognition test was utilized. It is unclear whether or 

not response withholding, if it is the DF mechanism, should be observed 

on both recall and recognition tests. On the one hand, it is possible 

that subjects comprehend that a recognition test is easier and feel that 

response withholding on such a test would appear abnormally compliant. 

That is, they might perceive the recognition test as a manipulation 

check. On the other hand, subjects simulating forgetting inside and 
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outside the hypnotic context (Kihlstrom, 1985; Schacter, 1986) withhold 

responses on both recall and recognition tests, even though performance 

improves slightly when the test changes from recall to recognition. 

That is, the performance of simulating subjects, who are clearly 

withholding responses, varies only minimally across recall and 

recognition. Should subjects that are suspected of response withhnlding 

in other contexts also display this pattern? Again, it is unclear. 

Although subjects in a DF experiment are hypothesized to be response 

withholding, they clearly are not expected to comply with any real or 

perceived experimental demands to the extent that instructed simulators 

are expected to comply. 

It appears that evidence for a retrieval disruption notion of 

suppression that is not compromised by the possibility of response 

disruption would be highly desirable. Any strategy for obtaining such 

evidence would avoid using tests in which subjects are asked to 

intentionally retrieve the very same information that they were 

instructed to forget. There are two methods - exclusive tests and 

implicit tests - that can be used to measure memory for TBF information 

while at the same time avoiding asking subjects to intentionally 

retrieve that information. Exclusive tests have already been described 

and a detailed discussion of these tests follows. Implicit tests, and 

their relevance to DF, will then be described. Before proceeding, 

however, it is important to note one very critical consequence of using 

these tests. To the extent that memory for information does reveal 

itself in these tests, that information must have been unintentionally, 
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as opposed to intentionally, retrieved (Jacoby, 1991; Schacter, Bowers, 

& Booker, 1989). Thus, one very important consequence of using these 

methods to investigate the notion of retrieval disruption is that it 

relies upon observing the disruption of unintentional, rather than 

intentional, retrieval. This will be more clearly seen in what follows. 

Exclusive Tests 

Two important aspects of exclusive tests have already been 

described. First, subjects are not asked to recall the F list in these 

tests. Second, when a PI test is used, the DF effect (i.e., RF recall> 

RR recall) is attributed to the attenuation of PI in the Forget 

condition. In PI tests, the level of List 2 recall is an inverse 

function of the (inferred) level of List 1 recall. That is, a reduction 

in the recall level of List 2 implies that recall of List 1 would be 

relatively high. An increase in the recall level of List 2 implies that 

recall of List 1 would be relatively low. Thus, exclusive tests provide 

the means to measure memory for List 1 by observing its influence on 

memory for List 2. When RF recall is greater than ~ recall, this 

implies that recall of F items would be lower than recall of R items. 

The argument just described suggests that the relative impairment of F 

item recall is due to the fact that the forget cue reduces the 

accessibility of F items and that it does so by disrupting retrieval 

routes associated with those items. It should be noted that the extent 

to which List 1 is recalled should be reflected in the number of List 1 

intrusions during recall of List 2. For example, Bjork (1970) found 

that the number of F item intrusions in an exclusive test decreased as 
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the amount of interference decreased. 

This argument is built, however, upon the premise that levels of 

recall of List 2 are only a function of levels of retrieval of List 1. 

It seems clear, however, that the level of recall of List 2 is also an 

inverse function of the level of elaborative processing of List 1.2 

That is, a high level of List 1 processing implies a reduction in the 

level of processing that can be applied to List 2. A low level of List 

1 processing implies an increase in the level of processing that can be 

applied to List 2. Note that these differences in processing of List 1 

in the Remember and Forget conditions in intraseria1 cuing are not 

identical to the processing differences that were described in the 

discussion of item-by-item cuing. Nevertheless, as noted earlier, the 

term differential rehearsal will be used in both cases. 3 

The fact that List 2 recall is an inverse function of List 1 

processing, as well as List 1 retrieval, can have two consequences. 

Both of these consequences arise because, as just noted, List 1 

processing in the Forget condition probably ceases upon encountering the 

forget cue, whereas List 1 processing in the Remember condition probably 

does not. First, if less processing is devoted to ~ items than RF 

items, it is not surprising that recall of ~ is less than that of RF 

items. Second, if more processing is devoted to R items than to F 

. items, it is not surprising that recall of List 1 is higher in the 

Remember condition than in the Forget condition and that, as a result, 

List 2 recall is lower in the Remember condition than in the Forget 

condition. It should be emphasized that, here, lower List 1 recall in 
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the Forget condition has been attributed to less processing at the time 

of study. In contrast, in the previous paragraph, lower List 1 recall 

in the Forget condition was attributed to the disruption of retrieval 

routes. 

Fortunately, methodological steps can be taken to eliminate 

differential rehearsal interpretations for the DF effect Lp. exclusive 

tests. One method for dealing with the problem of differential 

rehearsal of List 1 is to include a list segregation instruction in the 

Remember condition at the same point during study that the forget cue is 

presented in the Forget condition. To the extent that both the list 

segregation instruction and the forget cue terminate List 1 processing, 

this processing should be equivalent across the Remember and Forget 

conditions. 

Geiselman et al (l983a) introduced a method for dealing with the 

problem of differential rehearsal of List 2. They used a study list 

that consisted of both intentionally studied and incidentally studied 

items. They granted that, in the case of intentionally studied items, 

subjects in the Forget condition would probably devote more processing 

resources to List 2 than subjects in the Remember condition. Geiselman 

et al argued, however, that because subjects did not expect that they 

would need to recall incidentally studied items, they would not devote 

additional processing resources to those items. Geiselman et al (l983a) 

observed a DF effect for incidentally studied items. 

This result very much encouraged the revival of a retrieval 

disruption notion in the DF literature. However, two methodological 
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flaws in this study weaken confidence in its conclusion. First, they 

did not include a list segregation instruction in the Remember 

condition. Second, they asked subjects in both the Remember and Forget 

conditions to recall both Lists 1 and 2. This meant that, in essence, 

they used inclusive tests. Lower F item (than R item) recall could be 

attributed to response withholding and, ~s a direct consequence, higher 

RF item (than RR recall) could be attributed to less output 

interference. 

Bray and his colleagues have presented the best evidence that the 

DF effect in exclusive tests can be attributed to·retrieval disruption 

mechanisms, independent of differential rehearsal mechanisms. In all of 

their experiments, they used intraserial cuing and exclusive tests. As. 

noted earlier, without appropriate methodological safeguards, subjects 

in the Forget condition are able to devote more processing resources to 

List 2 than are subjects in the Remember condition. However, rather 

than attempting to control the allocation of processing resources, they 

contrived to obtain an estimate of such processing. They did this by 

using self-paced presentation and measuring the length of time subjects 

paused after each item. Their hypothesis was that subjects studying 

List 2 in the Forget condition should have longer pause times than 

subjects studying the List 2 in the Remember condition, if the DF effect 

was indeed attributable to differential rehear.sal. They found that this 

was the case in several normal adult samples that served as controls. 

This was not, however, the case in other populations, such as mentally 

retarded adolescents (Bray, Goodman, & Justice, 1982; Bray, Turner, & 
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Hersh, 1985) and elementary school aged normal children (Bray, Justice, 

& Zahm, 1983; Bray, Hersh, & Turner, 1985). In essence, even though the 

DF effect was found in these populations, it was not accompanied by 

greater pause times. 

In summary, PI can be attributed to two causes: List 1 intrusions 

during List 2 retrieval and reduced resources available for List 2 

study. A forget cue could, in principle, result in relatively fewer 

List 1 intrusions in two ways: by disrupting retrieval routes associated 

with F items and by terminating List 1 processing. The termination of 

List 1 processing could also neutralize the reduction in processing 

resources available for List 2 study. The strategy used in the present 

research was to eliminate the differential rehearsal explanations, thus 

isolating the hypothetical retrieval disruption mechanism. 

Implicit Tests 

Earlier, two methods were proposed to circumvent the possibility 

that DF effects could be attributed to response, rather than retrieval, 

disruption. One of these methods - the use of exclusive tests - has 

already been described. The second method consists of using implicit 

memory tests (Graf & Schacter, 1985). The nature of implicit tests is 

such that subjects are given an opportunity to express the influence of 

learning that occurred in a prior study phase, but the episode in which 

the target information was learned is not specified. Subjects are 

simply asked to perform to the best of their ability. Stem completion 

is one example of a commonly used implicit memory test. Subjects are 

asked to complete stems (the first three letters of a word; the "head" 
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of a word in linguistic terminology} with the first word that comes to 

their mind. Any particular word (e.g., forest) will more often come to 

mind for the purposes of completing a stem (e.g., for ____ ) after it has 

been studied than after it has not been studied. This effect is also 

referred to as direct or repetition priming (Cofer, 1967). Implicit 

tests can be contrasted with explicit tests, in which subjects are asked 

to recollect information presented in a specific episode. Free recall, 

cued recall, and recognition are commonly used examples of explicit 

tests. 

Until very recently, nearly all inclusive tests used to 

investigate DF effects have been explicit in nature. As noted earlier, 

because subjects are specifically asked to recollect the same 

information that they were instructed to forget in these tests, the 

results of these tests could be attributed to response withholding. 

There are several aspects of implicit tests that make them less 

vulnerable to response disruption than explicit tests. First, subjects 

are often unaware of responding with studied information in an implicit 

memory test, making it impossible to withhold such responses. Second, 

when subjects are aware of responding with studied information, often it 

is after they have already done so. In order to withhold such a 

response, subjects would have to erase their first response. Third, in 

explicit tests, subjects could, upon receiving the instruction to 

recollect information from the study episode, simply avoid searching the 

segregated forget information. In implicit tests, in contrast, it is 

highly unlikely that subjects would avoid searching any particular 
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best they can. 
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Avoiding the possibility of response disruption is the most 

important, and most straightforward, motivation for using implicit 

memory tests. However, there are other considerations which necessitate 

a closer examination of the relationship .. between explicit/implicit 

memory and directed forgetting. The first of these considerations is 

that there are other motivations for the confluence of the two areas. 

The second of these considerations is that the conjunction of the two 

areas has produced a complicated set of experimental results which will 

lend itself to interpretation only after such an examination has been 

completed. To be more specific about the nature of this complicated set 

of results, DF manipulations have generated both dissociations and 

parallel effects across explicit and implicit memory test·s. Earlier, it 

was suggested that item-by-item cuing affected the encoding stage of the 

memory process and should generate parallel effects across explicit and 

implicit tests. Yet, dissociations between explicit and implicit memory 

tests have also been observed when item-by-item cuing has been utilized. 

In the next section, there will be a general discussion of 

explicit and implicit memory with special attention devoted to the 

observation and interpretation of dissociations and parallel effects 

across explicit/implicit memory tests. In the section following the 

review, an extension of the forgetting framework that was offered 

earlier will be proposed. In this extension, an attempt is made to 

explain both DF dissociations and DF parallel effects across explicit 
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and implicit memory tests. 

Dissociations between explicit and implicit memory tests. The. 

distinction between explicit and implicit memory was first observed in 

amnesia. Amnesia can be broken into two broad classes that are 

primarily differentiated on the basi.s of etiology. In one class, that 

of organic amnesia, the etiology is organic, whereas in the other class, 

that of functional amnesia, the etiology is of a non-organic nature. 

One familiar example of organic amnesia is anterograde amnesia. Prior 

to the 1970s, anterograde amnesia was described as a condition in which 

there was no long-term memory for information presented after onset. 

Two examples of functional amnesia are fugue and post-hypnotic amnesia 

(PHA). In fugue, a traumatic psychological event precipitates a loss of 

memory for personal identity and autobiographical events. PHA sometimes 

occurs spontaneously, but usually follows upon a specific suggestion 

given for the amnesia. Prior to 1980, PHA was described as the lack of 

memory for events that occurred during hypnosis. 

However, our understanding of amnesia has been greatly altered 

over the past two decades. It has become clear, beginning with the 

discoveries of Warrington and Weiskrantz (1968, 1970), that anterograde 

amnesics do 11ave some form of long-term memory for information presented 

after onset. Likewise, it has become clear that some form of memory for 

events that occurred during hypnosis can be observed during PHA 

(Kihlstrom, 1980). In both instances, at the same time that long-term 

retention was impaired on explicit tests, it was normal on implicit 

tests. When significantly different patterns of performance are 



obtained on different memory tests, the two tests are said to be 

dissociated (Tulving, 1983). In a sense, work in amnesia and work in 

directed forgetting share a common goal: understanding the effects of 

forgetting on memory. Hence, a second motivation for using implicit 

tests in the DF paradigm, besides avoiding the problem of response 

disruption, is to determine whether explicit and implicit memory tests 

will be dissociated, much as they are in amnesia. 

34 

Explicit and implicit memory tests are easily dissociated in 

amnesia because explicit test performance is impaired and implicit test 

performance is normal. Observing dissociations between explicit and 

implicit tests in normals, however, is complicated by the fact that 

normals have intact explicit memory. Therefore, it is possible that 

very similar explicit and implicit memory performances might be 

obtained. Schacter et al (1989) have described two underlying 

dimensions along which explicit and implicit memory tests can be 

dissociated in normals: test awareness and retrieval intentionality. 

Test awareness refers to the fact that, in explicit memory tests, 

subjects often decide whether a particular item was presented on the 

basis of whether they reexperience the episode in which it was 

presented. Retrieval intentionality refers to the fact that, again in 

explicit memory tests, subjects purposefully attempt to recollect items 

from the specified episode. By the strictest criteria for determining 

explicit/implicit memory dissociations, subjects should be both test 

unaware and should unintentionally retrieve information from the study 

episode in the implicit memory test. Schacter et al (1989), however, 
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offered an experimental method for determining dissociations in normals 

only along the retrieval intentionality dimension. This "retrieval 

intentionality criterion" is very simple: Intentional retrieval 

underlies explicit test performance and unintentional retrieval 

underlies implicit test performance when a single experimental 

manipulation results in significantly different patterns of performance 

in the two tests. 

Interpreting dissociations between explicit and implicit memory 

tests in terms of intentional and unintentional retrieval is a powerful 

and simple first step toward understanding dissociations of this nature. 

This level of interpretation does not, however, speak to the nature of 

the structures or representations involved in either intentional or 

unintentional retrieval. First, it seems clear that any model which 

posits a single store and a single retrieval process cannot account for 

these effects. If the impairment of explicit memory is attributed to 

damage of either the single store or the single retrieval process, there 

is no route available to which intact implicit memory can be attributed. 

Thus, the juxtaposition of impaired explicit test performance and intact 

implicit test performance in amnesics is evidence of two different 

memory systems. 

Two theories will be discussed that have attempted to specify the 

structures and processes underlying intentional and unintentional 

retrieval: a unistore theory and a multistore theory. There are three 

important concepts in the unistore theory (Roediger, 1990). First, this 

theory relies upon the distinction between data-driven and conceptually 
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driven processing (Jacoby, 1983). Data-driven processing refers to 

processing of the perceptual characteristics of information. 

Conceptually driven processing refers to processing of the semantic 

characteristics of information. Both data-driven and conceptually 

driven processes can contribute to both the encoding and retrieval 

stages of the memor~ process. The second important concept in this 

theory is that of transfer-appropriate processing, in which performance 

on any memory test is a function of the overlap (or similarity) between 

processes engaged at study and processes engaged at test. Third, in 

this theory, it is posited that explicit memory tests engage 

conceptually driven processes and implicit memory tests engage data

driven processes. It is interesting to note that, if a representational 

level was addressed in the unistore theory, each stored piece of 

information would require at least two facets: one to record the effects 

of conceptual processing and the other to record the effects of data

driven processing. 

The multistore theory relies upon the notion of separate memory 

stores (e.g., Schacter, 1987). One of these memory stores is episodic 

in nature and the other is perceptual. Information is encoded into each 

of the two different memory stores. The episodic store is engaged 

during explicit tests and the perceptual store is engaged during 

implicit tests. 

The two theories display a considerable amount of logical 

equivalency when accounting for dissociations between explicit and 

implicit memory tests. In both theories, amnesia is explained as a 
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deficit in the process, or store, usually engaged during explicit tests. 

That is, in the unistore theory, amnesia is attributed to impaired 

conceptual processing and, in the multistore theory, it is attributed to 

a deficit in episodic memory. 

One very popular method of dissociating explicit and implicit 

memory tests in normals is to use a levels of processing manipulation 

(Craik & Lockhart, 1972). The difference between deep and shallow 

processing is principally a difference in the extent to which the 

meaning of information is a priority. In deep processing, meaning is 

relevant; in shallow processing, meaning is less relevant. In a sense, 

the use of a levels of processing (LOP) manipulation within a normal 

population minlics the comparison of explicit and implicit test 

performances across normal and amnesic populations. In what follows, 

the reason for this is made clear. It is well known that deep and 

shallow processing in normals leads to high and low explicit test 

performance, respectively. In fact, at one time, it was thought that 

only deep processing led to storage in long-term memory (LTM) , whereas 

shallow processing did not lead to subsequent LTM storage. This view 

was supported in an experiment by Craik and Watkins (1973) in which it 

was observed that manipulating the amount of shallow processing (in this 

case, maintenance rehearsal) did not affect recall. This finding 

indicated that long-term memory performance was dependent upon the 

degree of deep processing. When this theory was applied to a comparison 

of normal and amnesic performances, it seemed to indicate that low 

explicit test performance in amnesics could be attributed to a lack of 
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deep processing. That is, even though amnesics may have intact shallow 

processing, this is not enough to promote LTM. Yet, it appears that 

this impairment in deep processing has little effect on amnesic 

performance in implicit memory tests which, as was noted earlier, is 

normal. It follows that a LOP manipulation in normals should also have 

little effect upon implicit test performance. That i~, just as implicit 

memory is invariant across LOP when it is varied between normals (deep) 

and amnesics (shallow), implicit memory should also be invariant across 

LOP when it is varied within a normal population. 

As was the case in explaining dissociations between amnesic and 

normal populations, the two theories again display a considerable amount 

of logical equivalency when accounting for LOP dissociations within 

normal populations. By the unistore view, there is no difference in 

implicit memory performance across LOP because these tests are sensitive 

to data-driven processing and this type of processing does not vary 

across shallow and deep levels of encoding. There is a difference in 

explicit memory performance across LOP because these tests are sensitive 

to conceptually driven processing and this type of processing does vary 

across shallow and deep levels of encoding. By the multistore view, 

there is no difference in implicit memory performance across LOP because 

traces stored in the perceptual memory system do not reflect differences 

in processing; that is, perceptual traces have equivalent strengths. 

There is a difference in explicit memory performance across LOP because 

traces stored in the episodic memory system do reflect differences in 
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processing; that is, episodic traces do not have equivalent strengths. 

If the purpose of LOP manipulations is to create an analogue of 

amnesia in normals (i.e., impaired explicit memory in the shallow 

condition), it seems that directed forgetting would also provide a 

suitable manipulation for the dissociation of explicit and implicit 

memory. This constitutes a third motivation for the use of implicit 

memory tests in DF paradigms. Importantly, it appears that LOP 

manipulations and item-by-item cuing in DF paradigms share a very 

important characteristic. One way to construe LOP manipulations is that 

shallow processing instates very little elaborative rehearsal, whereas 

deep processing instates a relatively high degree of elaborative 

rehearsal. In the discussion of item-by-item cuing, it was suggested 

that elaborative processing of TBF items is precluded, whereas 

elaborative processing of TBR items is not. Given this similarity 

between shallow processing and processing of TBF items, it does not seem 

inappropriate to equate TBF item processing with shallow processing. 

Parallel effects across explicit and implicit memory tests. In 

contrast to experiments in which dissociations are observed, the 

interpretation of experiments in which a manipulation leads to the same 

pattern of results in the two tests is essentially indeterminate. One 

possible explanation for observing parallel results in the two tests is 

that, even though the instructions make no mention of the study episode, 

subjects begin to intentionally retrieve studied information during the 

ostensibly implicit memory test. Another possible explanation is that 

the manipulation affects intentional and unintentional retrieval in the 



same way. In principle, a third possibility is that there is only one 

form of retrieval. However, even though such an explanation could 

account for the results of any single experiment in which parallel 

results were observed, it could not also account for experiments in 

which dissociations have been observed. 
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Utilizing LOP manipulations to dissociate explicit and implicit 

memory has become very popular because it has been very effective in 

producing this pattern of results. In the explicit/implicit memory 

literature, LOP manipulations have been raised almost to the status of a 

criterion variable. That is, when it is desirable to establish that two 

tests used in a particular experiment are in fact explicit and implicit 

memory tests, observing an LOP dissociation between the two tests is 

taken to be the critical test for the verification of this hypothesis. 

One consequence of this development is the adoption of a tacit 

assumption or premise that LOP does affect explicit memory tests and 

does not affect implicit memory tests. This assumption especially 

affects those instances when LOP manipulations produce parallel results 

across the two types of tests. Even though it is impossible to 

determine whether parallel results should be attributed to intentional 

retrieval in the nominally implicit test or to LOP effects in both 

intentional and unintentional retrieval, researchers have by and large 

assumed the former. 

Critically, the discussion to this point has described predictions 

associated with LOP manipulations and item-by-item cuing that are the 

opposite in nature, despite that fact that both seem to incorporate deep 
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and shallow levels of processing. In the case of item-by-item cuing, 

the prediction described earlier was that this method of cuing should 

result in a DF effect in all memory tests. To remind the reader, the 

following two predictions were made. If a forget cue affects the 

encoding stage of the memory process, it affects availability and all 

memory tests. If a forget cue affects the retrieval stage of the memary 

process (as in retrieval disruption), it affects accessibility and just 

some memory tests. Earlier it was noted that both recall and 

recognition were affected in a parallel manner by item-by-item cuing. 

This should extend to implicit memory tests as well. In contrast, in 

the case of LOP manipulations, the prediction just described was that 

this manipulation should dissociate explicit and implicit memory tests, 

except in cases in which intentional retrieval is used in the nominally 

implicit memory test. 

If progress is to be made toward understanding DF, it is important 

to resolve these different expectations about the effects of LOP and 

item-by-item cuing upon explicit and implicit memory. For example, 

MacLeod (1989) used item-by-item cuing and found parallel effects across 

explicit and implicit memory test. Because MacLeod (1989) began with 

the premise that effects upon encoding dissociate explicit and implicit 

memory tests, he attributed the observation of parallel effects to 

retrieval disruption. In stark contrast, given the framework proposed 

in this paper, this effect would be attributed to an effect of the 

forget cue upon encoding. There seems little purpose in selecting a 

particular type of cuing for the investigation of retrieval disruption 
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and then testing the effect of that cuing upon an implicit memory test 

if such diametrically opposed irlterpretations are equally viable. 

Clearly, some consensus regarding the interpretation of dissociative and 

parallel effects in explicit and implicit tests must be achieved. 

Directed forgetting and explicit/implicit memory. It appears that 

the twq different sets of interpretations can be reconciled, given the 

following set of principles. First, the interpretation of parallel 

results in explicit and implicit memory tests should no longer rely upon 

the assumption that these results are due to the use of intentional 

retrieval in the nominally implicit memory test. Schacter et al (1989) 

note that this assumption is circular, since it is only when two tests 

are dissociated that intentional retrieval can be distinguished from 

unintentional retrieval in the first place. Instead, when two tests 

have been previously dissociated, they advocate that the default 

assumption should be that parallel results across explicit and implicit 

memory tests reflect the parallel effects of the variable in question 

upon intentional and unintentional retrieval. 

Second, differences between deep and shallow processing affect 

both data-driven processing and conceptually driven processing (or, in 

the multistore view, perceptual memory and episodic memory). Note that 

this claim is different than the claims made in both the unistore and 

multistore theories, wherein dissociations were attributed to the fact 

that LOP does not affect data-driven processing (or perceptual memory). 

In those theories, the burden is to explain parallel effects of LOP 

across tests (and processes or stores). Basically, those theories 



denied that both types of processing (or memory) were affected by LOP. 

Here, in contrast, the claim is that LOP does affect data-driven 

processing (or perceptual memory). In this theory, the burden is to 

explain dissociations across tests (and processes or stores). 
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Third, both parallel and dissociative effects of LOP across 

explicit and implicit tests can be observed and the conditions under 

which each is obtained can be specified (see also Challis & Brodbeck, 

1992). Crucial to this claim is a distinction between single and 

mUltiple solution implicit tests. Some examples of single solution 

tests are unique fragment completion, lexical decision, and naming. In 

these tests, only one lexical representation matches the test probe. 

Some examples of mUltiple solution tests are stem completion and 

nonunique fragment completion. In these tests, more than one lexical 

representation matches the test probe. Subjects can respond with 

nontarget alternatives and still be in compliance with implicit test 

instructions. 

Fourth, LOP can and does produce parallel effects across explicit 

and single solution tests. LOP also produces dissociations when 

subjects confound shallow processing with deep processing in certain 

study contexts (e.g., Challis & Brodbeck, 1992; Roediger, Weldon, 

Stadler, & Riegler, 1992). For example, when LOP is varied within 

subjects in a mixed list, data-driven processing (or perceptual memory) 

is enhanced in the shallow processing task, thus equating it with the 

level of data-driven processing (or perceptual memory) that is generated 

in the deep processing task. Of course, this produces equivalent 
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implicit memory performance across LOp.4 

Fifth, while it is relatively easy to observe dissociations across 

explicit and mUltiple solution tests, it is difficult to observe 

parallel LOP effects across these tests. This is not because LOP does 

not affect data-driven processing (or perceptual memory), but because 

such effects are concealed by the nature of mUltiple solution tes,ts. 

For some items, there are lexical representations other than the 

target's that produce a stronger signal than the perceptual (or data

driven aspect of the) trace of the target. As a result, fewer studied 

items are retrieved on mUltiple solution tests than on single solution 

tests. When such a low number of studied items is retrieved, the high 

variability remaining within each level of a LOP manipulation washes out 

the remaining LOP differences between the levels. 

In Tables 2 and 3, DF experiments are presented in which both 

explicit and implicit memory tests were utilized. Experiments in which 

item-by-item cuing was utilized are displayed in Table 2 and experiments 

in which intraserial cuing was utilized are displayed in Table 3. For 

the present, focus on those experiments in which item-by-item cuing was 

utilized. In every case, the pattern of results respects the guidelines 

just delineated. 

It should be noted that item-by-item cuing in the DF paradigm is 

similar to a mixed list manipulation of LOP in that both remember and 

forget cues are given in the same list. Yet, a DF effect is observed in 

single solution tests when item-by-item cuing is utilized. This 

discrepancy can be explained by one difference between the shallow 
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processing promoted in standard shallow processing tasks and the shallow 

processing promoted in forget cuing. Whereas there is nothing in a 

standard shallow processing manipulation that prohibits the influence of 

deep processing upon shallow processing in mixed lists, a forget cue 

does imply a prohibition against such influence. 

In sum, it appears that the pattern of resuJ.ts obtained in DF 

experiments, in which item-by-item cuing is used, is not incompatible 

with the view that the effects of encoding manipulations should be . 

displayed in all memory tests. This is because these manipulations 

affect conceptually driven and data-driven processes (or episodic and 

perceptual stores) that are generally associated with episodic (whether 

explicit or implicit) memory performance. However, the pattern of 

results obtained with mUltiple solution tests does necessitate that this 

claim be qualified. When these tests are used, the influence of 

encoding upon data-driven processing is concealed by the retrieval of 

appropriate, but nontarget, solutions from semantic (lexical) memory. 

This framework for understanding the effects of LOP (and item-by

item cuing) across explicit/implicit memory tests can be viewed as a 

conceptual extension of the forgetting framework offered earlier. In 

that framework, item-by-item cuing was clearly associated with 

establishing DF effects attributable to encoding whereas intraserial 

cuing was clearly associated with DF effects attributable to retrieval 

disruption (for a similar view, see Basden et ai, in press). This 

squarely opposes MacLeod's claim that item-by-item cuing, because it 

leads to parallel effects across tests, is attributable to retrieval 
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disruption. Critically, the framework described here suggests that the 

effects of item-by-item cuing (i.e., parallel effects across explicit 

and single solution tests) can be attributed to influences at the 

encoding, rather than retrieval, stage. This implies that, when the 

goal of the research is to examine the effects of retrieval disruption, 

the appropriate method of cuing remains intraserial rather than item-by

item. 

Summary and predictions 

It appears that the best method of cuing to use for the 

observation of retrieval disruption is intraserial cuing. Earlier, it 

was also noted that inclusive tests should be avoided in order to 

circumvent the possibility that DF effects observed with intraserial 

cuing could be attributed to response, rather than retrieval, 

disruption. Two alternatives to inclusive tests have been outlined: 

exclusive tests and implicit tests. Both of these tests can be 

administered when intraserial cuing is utilized. In the exclusive test, 

recollection of the second list is tested. In the implicit test, 

recollection of the first list is tested. 

In contrast to inclusive and explicit tests, in which subjects are 

asked to intentionally retrieve both Rand F items, performance in 

exclusive and implicit tests relies upon unintentional retrieval. 

Clearly, if the goal is to avoid intentional retrieval and the 

concomitant possibility of response disruption, the only avenue 

remaining (almost by definition) is unintentional retrieval. Thus, the 

most important consequence of using exclusive and implicit tests is that 



any disruption due to the forget cue must affect unintentional, rather 

than intentional, retrieval in order to be observed. 

47 

It appears, however, that exclusive tests and implicit tests do 

not afford the same opportunity to observe the disruption of 

unintentional retrieval. In PI tests, subjects are instructed to recall 

only List 2 (i.e., ~ items in the Remember condition and RF items in 

the Forget condition). List 1 responses (i.e., intrusions) are 

unintentionally retrieved in the sense that they are retrieved despite 

an intention on the part of subjects to not do so (c.f., Jacoby, 1991). 

It is especially important to note that, when an exclusive test is used, 

an instruction to forget List 1 is consistent with the instruction to 

recall only List 2. That is, both the intraserial cue to forget List 1 

and the instruction at test to recollect only List 2 will serve to 

lessen List 1 recollection and should serve to increase the probability 

of observing the DF effect in the exclusive test. 

The same, however, is not true of the implicit test. In this 

test, recollection of List 1 (i.e., R items in the Remember condition 

and F items in the Forget condition) is tested. That is, in the Forget 

condition, performance on the implicit test is measured in terms of the 

number of F items recollected. It was earlier noted that the nature of 

implicit tests is such that response disruption would not be of concern. 

However, a concern of a different type does arise. The unintentional 

retrieval associated with an implicit test is of a slightly different 

nature than that associated with exclusive tests. It is unintentional 

in the sense of retrieving information without an intention to do so, 
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rather than "despite an intention not to do so". Retrieving information 

without an intention to do so is inconsistent with the instruction to 

forget that same information. The inconsistency between the implicit 

test instruction and the forget cue could override the disruption of 

unintentional retrie~al and decrease the probability of observing the DF 

effect in the implicit test. 

The forgetting framework outlined above described retrieval 

disruption as affecting the accessibility of already-stored information. 

This implies that the affected information is accessible on some tests 

and not others. Of course, an implicit memory test is the paradigmatic 

example of that type of memory test on which such information has been 

shown·to be accessible. After all, not even organic amnesia renders 

information unavailable on an implicit memory test. Nevertheless, there 

are other reasons to believe that this may not be the case. In general, 

suppression of already-stored information would not be a very useful 

mechanism if it could not prevent expression of that information on an 

implicit memory test. 

In this context, it is interesting to note that Basden et al (in 

press) observed a DF effect in a single solution test that followed upon 

intraserial cuing (see Table 3). On the other hand, in the rest of the 

experiments that have utilized intraserial cuing, mUltiple solution 

tests were utilized and the DF effect was not observed. This raises a 

concern about the type of implicit memory test to utilize. Each type 

has its advantages and disadvantages. With regard to multiple solution 

tests, it appears that lexical retrieval may conceal DF effects just as 
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it conceals LOP effects. On the other hand, it is easy to dissociate 

multiple solution and explicit tests, hence insuring that unintentional 

retrieval is employed in the implicit test. With regard to single 

solution tests, it appears that they may more readily display DF 

effects, just as they appear to more readily display LOP effects. On 

the other hand, it is difficult to conceive of,. 9. strategy to demonstrate 

that such tests have been dissociated from explicit tests and that 

unintentional retrieval has been employed. Clearly, both types of tests 

should be utilized. Multiple solution tests are used in the present set 

of experiments. 



CHAPTER 4 

EXPERIMENT 1 
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Before describing those parts of the procedure that are particular 

to Experiment One, it seems a good idea to describe some important 

design features that were included in the first two experiments. First, 

whenevG:t" both explicit (including exclusive) and implicit tests are 

utilized, it is important that these tests are parallel. That is, it is 

important that the explicit and implicit tests are similar in all 

respects save for the instructions (explicit or implicit) .that are used. 

The use of parallel tests minimizes the possibility that dissociations, 

should they be observed, are attributable to surface differences in the 

tests instead of the operation of different systems. The parallel tests 

used in these experiments were stem-cued recall and stem completion. 

A second important aspect of experiments in which both explicit 

and implicit tests are utilized is whether or not every subject should 

be tested in both ways and, if so, in what order the tests should be 

presented. Typically, these issues are important because, when every 

subject is tested both explicitly and implicitly on the same items, 

performance on the first test can often influence performance on the 

second test. This has been described as test priming (Shimamura, 1985). 

In the present experiments, however, because F and R items are tested 

implicitly and RF and RR items are tested explicitly, the type of test 

priming described by Shimamura is not a problem. Rather, the basis for 

the present concern is an effect reported by the Bjorks and their 

colleagues (Bjork, Bjork, & G1enberg, 1973; Bjork, Bjork, & White, 
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1984). In those experiments, an exclusive test was preceded by a 

recognition test in which some F items served as lures. They found that 

proactive interference (PI), normally not observed in RF recall, was 

reinstated by the preceding recognition test. With regard to the 

present experiments, the concern is that an exclusive test preceded by 

an implicit test in which F items are tested could result in a similar 

reinstatement of PI in the exclusive test. In Bjork and Bjor~ (1991), 

in which an exclusive test was preceded by an implicit test in which F 

items were tested, it appeared that PI was not reinstated in the 

exclusive test. However, in a pilot experiment (N = 48) that was very 

similar to that of Bjork and Bjork (1991), the lack of a DF effect 

seemed to indicate that the preceding implicit test could have 

reinstated PI in the Forget condition. The strategy used to avoid this 

possibility in the present set of experiments was to order the tests 

such that the explicit test was first and the implicit test second (as 

in Experiment 1) or to forego testing every subject both explicitly and 

implicitly (as in Experiment 2): When the implicit test followed the 

exclusive test, it seemed that this provided a more conservative test of 

the presence of the DF effect in implicit tests. This seemed to be the 

case because subjects in the Forget condition, after participating in a 

recall test of the second list, would have felt that the first list was 

truly supposed to be forgotten. A cover story about testing for verbal 

ability was used to make the presence of a final (implicit) test more 

believable. 

A third important feature was an attempt to control for the 
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possibility that information segregation alone could account for the DF 

effect. In some of the earlier discussion, it was noted that there has 

been general agreement that two processes underlie the DF effect and 

that most .investigators agree that the first of these is information 

segregation: It was also forwarded that another process, in addition to 

information segregation, seemed necessar~ to account for DF effects 

because one would not expect similar DF effects in conditions in which 

information segregation was held constant and the presence of a forget 

cue was varied. When intraserial cuing is used, it is not clear that 

information segregation is held constant across the remember and Forget 

conditions. In order to ensure that this was the case in the present 

set of experiments, subjects in the Remember condition were told that it 

would be important for their performance in the subsequent memory test 

to keep the two lists distinct in their minds. 

Lastly, in addition to the remember and Forget conditions, a 

baseline condition was included in which subjects were not presented 

'with a first list. Comparisons between performance in the baseline and 

performance in the experimental conditions can be informative in a 

number of ways. For example, if a DF effect is observed (i.e., RF > 

RR)' it is interesting to note whether performance in the Forget 

condition approximates performance in the baseline .. Despite the fact 

that it does not seem likely that the effect of a forget cue on the 

presence of a first list could approximate a condition in which a first 

list was not seen at all, such observations have been reported. If a DF 

effect is not observed (i.e., RF = ~), comparisons with the baseline 
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are still informative. On the one hand, if performance in the 

experimental conditions is equal to the baseline, this is an indication 

that proactive interference did not result from the presence of the 

first list. On the other hand, if performance in the experimental 

conditions is less than the baseline, this indicates that proactive 

interference was produced by the presence of the first list, but that 

the forget cue was ineffective. 

Method 

Subjects. The subjects were 144 undergraduate students who were 

enrolled in an introductory psychology course. All subjects reported 

that they were native English speakers. They participated in order to 

meet requirements or to receive extra credit in Psychology courses in 

which they were enrolled. 

Materials and apparatus. The critical stimuli for this experiment 

were 48 words that were studied by ail subjects. In addition, 8 words 

served as buffers. 

The fact that the stems of these words were to be used in tests in 

which stems were to be given as cues precipitated a number of 

constraints upon the word selection. The most important of these 

constraints was that all the words had unique stems in order to avoid 

any possibility that subjects might use the same completion twice. 

Another constraint was at least 10 other English completions were 

available for any particular stem. This was done to help ensure that a 

stem could not always be completed with a studied word. An attempt was 

made to select target words from stem "neighborhoods" in which at least 



10 of the alternative completions were commonly used words. Another 

constraint was that the length of target words was of not less than 5 

and not more than 11 letters. 

The fact that an implicit memory test of a repetition priming 

nature was used also precipitated some word selection criteria. Since 

it is well known that repetition priming is better for low frequency 

words, an attempt was made to pick words that we17e of low frequency. 
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The mean frequency of the 56 words was 18 per million (Kucera & Francis, 

1967). Because it is also well known that repetition priming is better 

for concrete nouns, an attempt was made to select words of that nature. 

The stimuli are listed in Appendix A. 

The design consisted of two within-subject factors: Half (1st or 

2nd) and Learn (Intentional or Incidental). The 48 critical stimuli 

were divided into four groups of 12 words each. For anyone subject, 

each of these groups was presented in one of the four conditions created 

by crossing the within-subjects factors: 1st half, intentional learning; 

1st half, incidental learning; 2nd half, intentional learning; 2nd half, 

incidental learning. Because the design was fully counterbalanced, it 

was necessary to construct four stimulus lists so that each of the four 

groups was presented in each of the four conditions. The eight buffer 

items were always presented in the same spot in the study session: the 

same 2 before and the same 2 after the 1st list and the same 2 before 

and the same two after the second list. 

Stimulus presentation and response collection for all the 

experiments reported here were conducted on DOS machines with routines 
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provided by MEL (Micro Experimental Laboratory). 

Procedure. All subjects were tested individually. The 

experimenter remained in the room with the subject during testing. A 

test session lasted about 1 hour. Subjects were randomly assigned to 

one of six conditions created by crossing the between-subjects factors 

(Cue and Encode). Regardless of the condition to which suUj.ects were 

assigned, a test session included six phases: study, filler tasks, stem

cued recall, post-recall questionnaire, stem completion, and post

completion questionnaire. 

The study phase was designed to be a visual analogue of the 

auditory study phase used by Geiselman et a1 (1983a). In the 

experimental conditions, the study phase consisted of four stages: 

instructions, the first list of 28 words (12 intentional, 12 incidental, 

and 4 buffer), another set of instructions, and the second list of 28 

words. In the baseline conditions, the study phase consisted of only 

two stages: the initial set of instructions and a single list of 28 

words. 

Besides the two within-subjects factors, the design also included 

two between-subjects factors: Cue (Remember, Forget, or Baseline) and 

Encode (Semantic or Structural). The Encode factor was nested in the 

Incidental level of the Learn factor. In other words, all subjects 

learned words intentionally and incidentally but one half of the 

subjects studied words intentionally and semantically whereas the other 

half studied words intentionally and structurally. The inclusion of a 

Learn factor, an Encode factor, and a Cue factor was discussed earlier. 
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Given that it is unclear whether a DF manipulation will result in 

retrieval disruption or differential elaboration, it seemed necessary to 

include, much like Geiselman et al (1983a) did, a Learn factor. Since 

it is also unclear whether either retrieval disruption or differential 

elaboration will dissociate exclusive and implicit memory tests, it also 

seemed necessary to luclude the Encode factor in order to generate an 

independent evaluation as to whether subjects turned the implicit test 

into an explicit test. Subjects semantically encoded items by making a 

pleasantness judgment and structurally encoded words by counting the 

number of letters with enclosed spaces. Letters such as "0", "p", "a", 

and "e" have enclosed spaces while letters such as "c", "n", "i", and 

"w" do not. Subjects were shown examples of letters with and without 

enclosed spaces. 

In the first set of instructions, subjects were told that the 

experiment was simultaneously investigating two properties of words. 

Because all subjects participated in the intentional study condition, 

all subjects were told that one of these properties was the memorability 

of words. The other property depended upon the Encode condition. 

Subjects in the Semantic condition were told that the other property was 

the pleasantness of words and subjects in the Structural condition were 

told that the other property was perceptual in nature. The experimenter 

restated the instructions and answered subjects questions until both 

were sure that the subject understood the nature of the task. 

Target words were presented individually, one per trial, in the 

center of the computer screen. Intentionally learned and incidentally 
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learned words were alternated. A trial consisted of the following 

events. To alert subjects to the beginning of trial, the first event 

was a beep lasting 400 msec. Then an upper case instruction word was 

displayed for 1000 msec. If the target word was to be intentionally 

learned, the instruction word was "MEMORIZE"; if the target word was to 

be' judged for pleasantness, the instruction word was "JUDGE"; if the 

target word was to be examined for letters with enclosed spaces, the 

instruction word was "EXAMINE". The instruction word was followed by a 

300 msec blank screen. Then the target word was presented in lower case 

letters for 3000 msec. If the target word was intentionally learned, 

then a blank screen lasting 4000 msec ended the trial. If the target 

word was semantically encoded, the words "unpleasant" and "pleasant" 

appeared near the bottom of the screen for 2 seconds; the target word 

remained on the screen. Subjects could only respond during the 2 

seconds by pressing the "D" key if the word was unpleasant and the "L" 

key if the word was pleasant. Selection terminated this display and 

initiated a blank screen lasting 4000 msec that ended the trial. If the 

target word was structurally encoded, the phrases "two or less" and 

"three or more" appeared near the bottom of the screen; the target word 

remained on the screen. Subjects could only respond during the 2 

seconds by pressing the "D" key if the word contained two or less 

letters with enclosed spaces and the "L" key if the word contained three 

or more letters with enclosed spaces. Selection terminated this display 

and initiated a blank screen lasting 4000 msec that ended the trial. 

Subjects had been instructed to use the time provided by the blank 
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screens to rehearse the MEMORIZE words. Another set of constraints on 

the selection of the word stimuli was that approximately 1/4 of the 

words would fall in each of the four cells cre~ted by crossing the 

semantic study choices with the structural study choices (i.e., pleasant 

and two or less, unpleasant and two or less, etc.; see Appendix A). 

This resulted in an equal number of stimuli from each of these four 

cells in each of the four stimulus lists. 

In the second set of instructions, either the remember cue or the 

forget cue was presented. Subjects could spend as much time reading 

these instructions as they wished. The experimenter did not restate the 

instructions unless the subject had a question. The remember cue in the 

semantic condition, for example, was 

"The first half of the list has now been presented. When 
you are asked to recall the words later in the experiment, you 
will also be asked to remember the list in which they were 
presented. Therefore, it is important that you keep the first 
list distinct in your mind from the second list. 

Continue to memorize the MEMORIZE words for the memory test 
and evaluate the JUDGE words for the pleasantness of their 
meaning." 

The forget cue in the semantic condition was 

"Subjects often find it difficult to remember some words and 
rate the pleasantness of other words at the same time. For this 
reason, the first half of the list, which you have just completed, 
has been practice. In other words, you can forget about the words 
you've seen so far. 

During the second half of the list, again your tasks are to 
learn the MEMORIZE words for the upcoming memory test and to 
evaluate the JUDGE words. Later in the experiment, you will be 
asked to recall the MEMORIZE words that are going to be presented 
next." 

The filler phase of the experiment was included to enhance the 

probability that performance on the memory tests could not be attributed 



to short-term memory. In the filler phase of the experiment, subjects 

were presented with two very similar filler tasks in succession. Each 

filler task was terminated after 5 minutes. The first filler task was 

to complete the fragments of the names of famous people (e.g., 

R a 1 R __ g a _) by typing the whole name (e.g., Ronald 
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Reagan). The second filler task was to complete the fragments of the 

names of countries (e.g., _ n g _ a n _) by again typing the whole name 

(e.g., England). The fragments were presented, one at a time, at the 

top of the screen. Subjects typed their response, which also appeared 

on the screen, then advanced to the next item. 

In the stem-cued recall test, subjects in the experimental 

conditions were informed that stems from both intentionally and 

incidentally learned words from the second half of the study phase would 

be presented and that they should try to complete the stems with those 

words. Of course, for subjects in the baseline condition, it was not 

necessary to specify a particular list. The stems were presented one at 

a time, at the top of the screen, in a random order. Subjects either 

typed in the whole word or just the completion, whichever they 

preferred, and this response also appeared on the screen. Subjects were 

forced to enter some completion of a stem before advancing to the next 

items. There was no time limit. 

In the post-recall questionnaire, all subjects were asked whether 

or not they treated the intentionally and incidentally learned items 

differently and whether or not they suspected they would be asked to 

recall the incidentally learned items. Subjects in the Forget condition 



were also asked how they handled the instruction to forget the first 

list. 
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In the stem completion test, subjects in the experimental 

conditions were presented stems from both the intentionally and 

incidentally learned words from the list that was presented first during 

the study phase. Subjects in the baseline condition were also presented 

these stems, but in their case, they were taken from a list that they 

had not studied. Thus " the baseline condition provided a baseline for 

the implicit memory test as well as the Cue manipulation. Two tactics 

were employed to enhance the probability that subjects would not realize 

that they were completing stems with studied words and, if they did, 

that they would continue to respond with the first word that came to 

mind rather than attempt to retrieve a word that had been studied. 

First, subjects had no longer than 15 seconds to type in a completion. 

Second, the number of stems taken from the first list (i.e., 24) 

constituted a small proportion (i.e., .20) of the total number of stems 

that subjects completed (i.e., 120). Because there were so many items, 

the test was divided into two halves; an equal number of critical items 

(i.e., 12) was presented in each half. Stems were again presented one 

at a time at the top of the screen. Subjects could type in the whole 

word or just the completion, whichever they preferred. If subjects 

seemed curious about the inclusion of another task following the recall 

test, they were told that verbal ability is an important factor in word 

memory and that the stem completion test is a good measure of verbal 

ability. 
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The post-completion questionnaire was adapted from Bowers and 

Schacter (1991) and was intended to assess both the extent to which 

subjects were aware that they completed stems with studied words and, if 

they were, the extent to which they attempted to complete stems with 

studied words rather than the first word that came to mind. Six 

questions were asked. The questions from both the post-reca:LJ. and post

completion questionnaires can be found in Appendix B. 

Results 

Cue (Remember, Forget or Baseline) and Encode (Semantic or 

Structural) were varied between subjects; Learn (Intentional and 

Incidental) and Test (Exclusive and Implicit) were varied within 

subjects. Encode was nested in the Incidental level of the Learn 

factor. First, the results of the questionnaires will be examined. 

Then, "experimental" and "baseline" performance will be compared 

separately within each memory test. The baseline conditions in both 

tests will then be disregarded in further analyses. Then, the results 

of the memory tests will be examined. 

Questionnaires. The questionnaires served as a manipulation check 

rather than as a criteria by which to replace subjects on the basis of 

their responses. In the post··recall questionnaire, only 5% (7 of 144) 

subjects stated that they had treated the intentionally and incidentally 

learned items in the same way. Only 4% (2 of 48) forget subjects stated 

that they had made no attempt to forget the first list. These numbers 

indicate that the two principal directed forgetting manipulations were 

quite successful. 
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In the post-completion questionnaire, 77% (74 of 96) of subjects 

in the priming condition (i.e., had studied words that could be used to 

complete stems) stated they had been aware of completing stems with 

studied words. However, 31% (15 of 48) baseline subjects also 

mistakenly asserted that they were aware that they had completed stems 

with studied words. They were mistaken because all stems were unique 

and none of the stems were taken from the words baseline subjects 

studied. This made it impossible to complete a stem \'lith a studied 

word. 17% (16 of 96) of the priming subjects stated that they had tried 

to retrieve studied words with which to complete stems. One of the 48 

baseline subjects stated they had tried to retrieve studied words during 

stem completion. The fact that baseline subjects indicated awareness of 

completing stems with studied words indicates that the post-completion 

questionnaire is not totally valid. Nevertheless, to the extent that it 

does serve as a rough index of the priming subjects' behavior, it 

appears that a substantial proportion of these subjects continued to 

respond with the first word that came to mind. 

Baselines. Mean proportions correct by Test, Learn, Cue, and 

Encode are displayed in Table 4. Although Encode is nested in the 

Incidental level of the Learn variable, Encode is not portrayed as a 

nested variable in this table because there was some possibility that 

the type of Incidental learning affected Intentional learning as well. 

The motivation for including a Baseline condition in the Exclusive 

test was discussed earlier. It was noted that equivalent performance in 

the Baseline and Remember conditions would indicate that interference 
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had not been introduced in the Remember condition. A series of 2-tailed 

t-tests was conducted in order to evaluate the statistical significance 

of the difference between these conditions. In the Semantic condition, 

performance in the Baseline condition was greater than in the Remember 

condition for both Intentionally-learned items (t = 2.08, p < .05; .65 

vs .. ·51) and Incidentally-learned items (t = 2.50, P < .02; .65 vs . 

. 50). In contrast, in the Structural condition, performance in the 

Baseline condition was not greater than in the Remember condition for 

either Intentionally-learned items (t = 1.32, p = .19; .62 vs .. 52) or 

Incidentally-learned items (t = .77, p = .44; .39 vs .. 34). 

With regard to stem completion performance, it is necessary to 

include a Baseline condition with an Implicit memory test in order to 

ascertain whether performance in the "experimental" conditions is 

sufficiently high to conclude that such performance can be attributed to 

the previous study episode. The presence of priming was established by 

submitting the proportions correct to two separate analyses, one for the 

Intentional and the other for the Incidental level of the Learn 

variable. In the Intentional level analysis, the proportions correct 

were submitted to a 2 x 3 (Encode x Cue) ANOVA. In this analysis, the 

effect of Cue was significant, F(2,138) = 43.40, MSe = 272.42 p < .000. 

Planned comparisons established that Remember and Forget performances 

did not differ (.38 vs .. 34), but that both differed from Baseline 

(.09). In the Incidental level analysis, the proportions correct were 

submitted to a 2 x 3 (Encode x Cue) ANOVA. The effect of Cue was 

significant, F(2,138) = 30.29, MSe = 220.53, p < .000. Planned 



comparisons established that Remember and Forget performances did not 

differ (.28 vs .. 31), but that both differed from Baseline (.10). 

Memory tests. Two aspects of th~s analysis should be noted. 

64 

First, Encode was not treated as a nested variable because there was 

some possibility that the type of Incidental learning affected 

Intentional learning as well. Second, it is standard procedure to use 

priming scores (the difference between experimental and baseline 

conditions) when evaluating the effect of independent variables upon 

stem completion. This approach avoids numerous artifactual interactions 

that can be generated when the baseline is included. However, because 

subjects in this experiment did not provide their own baseline (see the 

procedure), that strategy did not seem appropriate. Therefore, the 

Baseline level of the Cue variable was not included (for either type of 

memory test). 

As noted earlier, an Encode x Test interaction would act as 

confirmation that subjects had not utilized intentional retrieval during 

the nominally Implicit memory test. The proportions correct were 

submitted to a 2 x 2 x 2 x 2 (Encode x Cue x Test x Learn) mixed design 

ANOVA. The 3-way interaction of Encode, Test, and Learn was marginally 

significant, F(1,92) = 3.51, MSe = 289.57, p = .064. There was an 

effect of Encode (Semantic> Structural) in Incidental/Recall (.56 vs . 

. 38), but no such effect in the other three cells (Intentional/Recall: 

.62 vs .. 59; Intentional/Stem completion: .28 vs .. 26; Incidental/Stem 

completion: .23 vs. 23). 

A Cue x Test interaction would indicate that the DF effect had not 
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been obtained in both the Exclusive and Implicit tests. The 3-way 

interaction of Cue, Test, and Learn was significant, F(1,92) = 6.39, MSe 

= 289.57, P < .02. There was an effect of Cue (Forget> Remember) in 

Intentional/Recall (.66 vs .. 52), but no such effect in the other three 

cells (Incidental/Recall: .46 vs .. 42; Intentional/Stem completion: .38 

vs .. 34; Incidental/Stem completion: .28 ys. 31). 

It is also interesting to note that the 2-way interaction of Test 

and Learn was significant, F(1,92) 5.64, MSe - 289.57, p < .03. The 

difference between Intentional and Incidental was greater in the 

Exclusive test (.59 vs .. 44) than in the Implicit test (.36 vs .. 30). 

An analysis of simple effects established that the difference between 

Intentional and Incidental in the Implicit test was significant, F(1,92) 

= 8.55, MSe = 219.57, p < .005. 

Discussion 

One of the critical questions addressed in Experiment 1 was 

whether a DF effect would be found in the exclusive test for both 

intentionally and incidentally learned items. Only when the DF effect 

in exclusive tests is fmmd with incidentally studied items can an 

explanation in terms of differential elaboration be ruled out. Another 

critical question addressed in Experiment 1 was whether the DF effect 

would be found in both the exclusive and implicit tests. The 

interaction of Cue, Test, and Learn showed clearly that, in the 

exclusive test, the DF effect was present for intentionally studied 

items, but not incidentally studied items. It also showed that the DF 

effect was present in neither of these conditions in the implicit test. 
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On the one hand, given the DF effect with incidentally studied items 

reported by Geiselman et al (1983a), the pattern observed in the 

exclusive test is rather surprising. On the other hand, this experiment 

instituted several controls (i.e., the list segregation instruction and 

recall of the second list only) that were not included in their 

experiments. 

This pattern of results clearly does not support the notion that 

directed forgetting can disrupt unintentional retrieval, whether it 

manifests itself in an exclusive test or in an implicit test. Rather, 

in this experiment, the OF effect seems better attributed to 

differential elaboration. If the OF effect in this experiment is 

attributable to differential elaboration (i.e., quantitatively or 

qualitatively less elaborative processing in the Remember condition), 

this implies that the list segregation instruction may not have been 

completely successful in ending List 1 processing in the Remember 

condition. 

It has been noted several times that the OF effect may be 

difficult to observe if sufficient proactive interference is not 

instated in the Remember condition. The pattern of results observed in 

Experiment 1 is especially impressive in this regard. Whereas a 

marginal amount of interference was sufficient to yield a OF effect in 

the "Intentional/Structural" condition, a significant amount of 

interference was not accompanied by a OF effect in the 

"Incidental/Semantic" condition. Clearly, in Experiment 1, the lack of 

a OF effect under incidental learning conditions cannot be attributed to 
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an insufficient amount of interference. 

Even though the amount of interference observed in Experiment 1 

seemed sufficient to afford observation of the DF effect, it is possible 

that the nature of the exclusive test prevented this from occurring. In 

a stern-cued recall test of List 2 items, these items are so highly 

specified by the presence of the stern-cue that this, in itself, might 

may have rendered recall of List 2 resistant to interference that might 

otherwise have been instated by unintentional retrieval of List 1 items. 

Intrusions from List 1 were impossible in a stern-cued recall test of 

this nature because only words with unique stems were studied and only 

stems from words presented in List 2 were included in the recall test. 

In Experiment 2, an attempt was made to increase the interference 

instated by the unintentional retrieval of List 1 items. The attempt 

consisted of utilizing words in the two lists that shared a common stern. 

Finally, observation of the DF effect in Experiment 1 could have 

been obscured by an artifact briefly described in what follows. 

Clearly, differences between intentionally studied ~ and RF items and 

incidentally studied RR and RF items are determined by the influence of 

several factors. Independent of these factors, differences between 

intentionally and incidentally studied RR items and intentionally and 

incidentally studied RF items also exist. If the direction of the 

advantage for intentionally and incidentally studied items is confounded 

with cue condition, the DF effect could be enhanced in one condition and 

diminished in the other. S For this reason, it is important to establish 

a consistent direction of advantage for intentionally and incidentally 



studied items. Although this was not done in Experiment I, an attempt 

was made to meet this criterion in Experiment 2. 
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CHAPTER 5 

EXPERIMENT 2 

This experiment was a conceptual replication of Experiment 1. 

Three changes were made. First, an attempt was made to avoid the 

confounding of cue and learn described in Experiment 1. This was done 

by simply emphasi~ing intentional learning more than incidental 

learning in the instructions to the study phase. 

Second, the exclusive and implicit tests were given to separate 

sets of subjects. A pilot study (N = 48) had been conducted in which 

all sterns were shared and each subject was tested explicitly and 

implicitly. It appeared that the use of words that shared sterns 

introduced a massive amount of test priming across the tests with the 

result that the findings were uninterpretable. 
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Third, words were included in the two lists that shared a common 

stern (i. e., "repeated" sterns). As already noted, it was hoped that this 

might increase the amount of proactive interference in recall of the 

second list that was attributable to unintentional retrieval of List 1 

items. In turn, this might create a set of conditions that would be 

more conducive to observing a DF effect in the incidental condition. 

Even more importantly, when repeated sterns are utilized, the 

effect of retrieval disruption upon List 1 can be measured directly in 

the number of List 1 intrusions during List 2 recall. As noted 

repeatedly throughout this paper, every effort was made to ensure that 

the DF effect, when observed in an exclusive test, could be attributed 

to retrieval disruption, rather than differential elaboration. With the 
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measurement of intrusions, however, this hypothesis can be tested 

directly. It seems clear that the number of F item intrusions in an 

exclusive test should decrease as the amount of interference decreases, 

as Bjork (1970) reported. 

The fact that intrusions can be measured directly generates an 

interesting set of comparisons. Not only can the relationships bett·reen 

exclusive and implicit tests be examined, but the relationships between 

intrusions and both of these tests can be examined as well. For 

example, in the previous paragraph, it was suggested that an exclusive 

test and intrusions should display parallel DF effects. In Table 5, a 

matrix is presented in which "yes" indicates that a dissociation between 

two tests is expected and "no" indicates that it is not expected. 

Predictions regarding DF are made below the diagonal, whereas 

predictions regarding encoding are made above the diagonal. Summing up 

the matrix, an effect of Encode is not expected in either the implicit 

test or in intrusions because both of them are driven by unintentional 

retrieval. An effect of Encode is expected in the exclusive test. On 

the other hand, a DF effect is expected in both the exclusive test and 

in the intrusions, but not in the implicit test. 

Method 

Subjects. The subjects were 144 undergraduate students who were 

enrolled in an introductory psychology course. All subjects reported 

that they were native English speakers. They participated in order to 

meet course requirements or to receive extra credit. 

Materials and apparatus. The critical stimuli for this experiment 



were 64 words that were studied by all subjects. The same 8 words 

served as buffers as in Experiment 1. 

An attempt was made to choose words that conformed to all the 

constraints described earlier except, of course, that they must have 

unique stems. Thus, the words selected were from "neighborhoods" that 

contained at least 10 other completions (many of which were commonly 

used words), were between 5 and 11 letters in length, were of low 

frequency (mean was 11 per million), and were concrete nouns. 
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The design consisted of the two within-subject factors from 

Experiment One (Half and Learn) and one additional within-subject 

factor, Stem (Repeated or Unique). The 64 critical stimuli consisted of 

32 words with unique stems and 32 words with repeated stems. In the 

repeated words, there were 16 unique stems, each of which was shared by 

a pair of cohorts (e.g., forest - fortune, gravity - granite, etc.). In 

selecting cohorts, an attempt was made to equate them for frequency. 

Four groups of 16 items each were created. In each group, there were 8 

unique words and 8 repeated words. One set of 16 cohorts was spread 

across two of these groups (e.g., forest, gravity, etc.) and the other 

set was spread across the other two groups (e.g., fortune, granite, 

etc.). For anyone subject, each of these four groups were presented in 

one of the four conditions created by the within-subjects factors: 1st 

half, intentional learning; 1st half, incidental learning; 2nd half, 

intentional learning; 2nd half, incidental learning. The presentation 

of these stimulus groups was governed by two constraints. First, both 

cohorts were never found in the same half of a study list and second, 
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both cohorts were in the same Study condition. For example, if "forest" 

was incidentally studied in the first half of the study list, "fortune" 

was incidentally studied in the second half. In order to counterbalance 

the design, it was necessary to construct four stimulus lists so that 

each of the four groups was presented in each of the four conditions. 

Again, 1/4 of the words fell in each of the four cells created by 

crossing the semantic study choices with the structural study choices 

(i.e., pleasant and two or less, unpleasant and two or less, etc.). The 

stimuli are listed in Appendix D. 

Procedure. Except for the following changes, the procedure used 

in this experiment was identical in all respects to that used in 

Experiment One. Two of these changes have already been mentioned. 

First, the study list was lengthened from 48 words to 64 words due to 

the addition of words with repeated stems. Second, subjects were 

presented only one test, either exclusive or implicit, in order to avoid 

the possibility of test priming. Third, the addition of words with 

repeated stems also affected the sequence in which the words were 

presented for study. As in Experiment 1, presentation alternated 

between intentionally studied items and incidentally learned items. In 

addition, presentation also alternated between unique and repeated items 

such that two unique words were studied (one intentionally, the other 

incidentally), then two repeated words were studied (one intentionally, 

the other incidentally), and so forth. Fourth, although the baseline 

condition continued to provide both a DF baseline and a stem completion 

baseline, the latter provided a baseline only for unique words. When 
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stems from a first list that is never studied were presented to baseline 

subjects, some of these were repeated stems and could be completed with 

words from the studied list. Thus, repeated words were never tested in 

a baseline condition. A baseline for all items could have obtained by 

creating pairs of cohorts for all the stimuli and varying whether or not 

a subset of the items was presented in a repeated or in a unique 

condition. However, this was not done and, as a result, the baseline 

for unique words must suffice as a baseline for the repeated words in 

the present experiment. Fifth, because subjects were tested only once, 

one post-test questionnaire was used and, as a result, the number of 

phases in the experiment dropped from 6 to 5. The questions asked of 

any individual subject in the post-test questionnaire in part depended, 

of course, upon the nature of the test for that subject. All subjects 

were asked whether or not they treated the intentionally and 

incidentally studied items differently. Only subjects in the stem-cued 

recall condition were asked whether or not they suspected that they 

would be asked to recall the incidentally studied items. Again, only 

subjects in the Forget condition were also asked how they handled the 

instruction to forget the first list. All subjects in the stem 

completion condition were asked the set of questions that inquired about 

the extent of their stem completion performance awareness and strategies 

in addition to the other questions appropriate to the condition to which 

they were assigned. 

Results 

Cue (Remember, Forget or Baseline), Encode (Semantic or 



Structural), and Test (Exclusive or Implicit) were varied between 

subjects; Learn (Intentional and Incidental) and Stem (Repeated and 

Unique) were varied within subjects. As in Experiment 1, Encode was 

nested in the Incidental level of the Learn factor. 
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First, the results of the questionnaires will be examined. Then, 

"experimental" and "baseline" performance will be compared separat~ly 

within each memory test. The baseline conditions in both tests will 

then be disregarded in further analyses. Some direct tests of 

dissociation between the two tests will then be conducted. After the 

dissociation between the two tests has been established, some analyses 

will be conducted separately with each of the two memory tests. 

Questionnaires. Again, the questionnaires served as a 

manipulation check rather than as a basis on which to replace subjects. 

In the post-recall questionnaire, only 6% (8 of 144) subjects stated 

that they had treated the intentionally and incidentally studied items 

in the same way. Only 13% (6 of 48) forget subjects stated that they 

had made no attempt to forget the first list. Again, it appears that 

the two principal directed forgetting manipulations were quite 

successful. 

In the post-completion questionnaire, 83% (60 of 72) of the 

priming subjects stated they had been aware of completing sterns with 

studied words. This percentage was calculated across both priming and 

baseline subjects. In Experiment 1, this percentage wa.s calculated 

separately for the priming and baseline conditions. The inclusion of 

repeated sterns in Experiment 2 meant that subjects in the baseline could 
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complete sterns with studied words and hence could, this time accurately, 

be aware that they had completed sterns with studied words. 15% (11 of 

72) subjects stated that they had tried to retrieve studied words with 

which to complete sterns. This percentage was also calculated across 

both priming and baseline subjects. Although a relatively large 

proportion of subjects were aware that they had ~n~pleted sterns with 

studied words, a very large percentage continued to respond with the 

first word that carne to mind. 

Baselines. Stern-cued recall mean proportions correct by Learn, 

Stern, Cue, and Encode are displayed in Table 6. Stern completion mean 

proportions correct by Learn, Stern, Cue, and Encode are displayed in 

Table 8. Although Encode is nested in the Incidental level of the Learn 

variable, Encode is not portrayed as a nested variable in any of the 

tables displaying results for this experiment because there was a 

possibility that the type of Incidental learning affected Intentional 

learning as well. 

The motivation for including a Baseline in the stern-cued recall 

was discussed earlier. The Stern-cued recall proportions correct were 

submitted to a 2 x 2 x 2 x 2 (Encode x Cue x Stern x Learn) mixed design 

ANOVA. As in Experiment 1, the Cue variable in this analysis consisted 

of only the Remember and Baseline levels. The 3-way interaction of 

Encode, Cue, and Stem was significant, F(1,44) = 4.11, MSe = 333.19, p < 

.05. Baseline performance was greater than Remember performance only in 

the Semantic/Repeated condition (.62 vs .. 33). All other differences 

were nonsignificant (Structural/Repeated: .40 vs .. 38; SemanticfUnique: 
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.60 vs .. 51; Structural/Unique: .47 vs .. 43). 

Establishing the presence of priming was accomplished in a fashion 

very similar to that in Experiment 1. The proportions correct were 

submitted to two separate analyses: one for the Intentional, and the 

other for the Incidental, levels of the Learn variable. In the 

Intentional.1evel analysis, the proportions correct were submitted to a 

2 x 3 x 2 (Encode x Cue x Stem) mixed design ANOVA. In this analysis, 

the effect of Cue was significant, F(2,66) = 17.14, MSe = 329.86, p < 

.000. Planned comparisons established that Remember and Forget 

performances did not differ (.27 vs .. 25), but that both differed from 

Baseline (.07). In the Incidental level analysis, the proportions 

correct were also submitted to a 2 x 3 x 2 (Encode x Cue x Stem) ANOVA. 

The effect of Cue was significant, F(2,66) 19.10, MSe = 315.66, p < 

.000. A planned comparison established that the Remember and Forget 

performances (both were .27) differed ·from Baseline (.08). 

Tests of dissociation. This set of analyses was conducted in 

order to examine whether the Exclusive and Implicit tests were 

dissociated. In this regard, the variables of most interest were Encode 

and Cue. 

Again, an Encode x Test interaction would act as confirmation that 

subjects had not utilized intentional retrieval during the putatively 

Implicit memory test. As in Experiment 1, Encode was not treated as a 

nested variable in this initial analysis because there was some 

possibility that the type of Incidental learning affected Intentional 

learning as well. The proportions correct were submitted to a 2 x 2 x 2 
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x 2 x 2 (Encode x Cue x Test x Stem x Learn) mixed design ANOVA. Note 

that the Baseline level of the Cue variable was not included (for either 

type of memory test). The interaction of Test and Learn was 

significant, F(l,88) = 13.02, MSe = 405.96, P < .002. There was a 

difference between the Intentional and Incidental conditions in the 

Exclusive test (.50 vs .. 36), but not in the Implicit test (.26 vs . 

. 27). The Test x Stem interaction was also significant, F(1,88) = 5.09, 

MSe = 268.48, p < .03. The difference between the Repeated and Unique 

conditions was greater in the Exclusive test (.37 vs .. 49) than in the 

Implicit test (.24 vs .. 29). The 4-way interaction between Cue, Encode, 

Test, and Stem was marginally significant, F(1,88) = 3.78, MSe = 268.48, 

p < .06. Basically, this interaction can be attributed to the fact 

that, in the Exclusive test, there was an effect of Encode (Semantic> 

Structural) in all the cells (Repeated/Forget: .49 vs .. 29; 

Unique/Remember: .51 vs .. 43; and Unique/Forget: .57 vs .. 46) except for 

that of Repeated/Remember (.33 vs .. 38). In the Implicit test,on the 

other hand, there was no effect of Encode in any of the cells except for 

that of Unique/Forget (.32 vs .. 25). 

A Cue x Test interaction would indicate that the DF effect had not 

been obtained in both the Exclusive and Implicit tests. The interaction 

of Test and Cue was not significant, F(1,88) = .79, MSe = 529.21, p = 

.377. In the analysis of the Exclusive test below, it will be 

established that the effect of Cue in the stem-cued recall test was 

mediated by Encode. Thus, the weakness of the Cue x Test interaction 

was not surprising. 
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Stem-cued recall. The stem-cued recall mean proportions correct 

by Cue, Encode, Stem, Learn are displayed in Table 6. Because there was 

not an interaction bet"Teen Encode and Learn in the omnibus test, Encode 

was not treated as a nested factor in this analysis. Two different 

analytic strategies were employed. 

First, the prop.ortions correct w~re submf.tted to a 2 x 2 x 2 x 2 

(Encode x Cue'x Stem x Learn) mixed design ANOVA. Note that the 

Baseline level was not included in the Cue variable. There was a 

marginally significant 3-way interaction between Encode, Cue, and Stem, 

F(l,44) = 3.92, MSe = 348.22, p = .054. At the Repeated level, Remember 

was less than Forget in the Semantic condition (.33 vs .. 49), but was 

not significantly different from Forget in the Structural condition (.38 

vs .. 29). It is important to emphasize that the lack of an interaction 

between Cue and Learn implies that the DF effect was observed at both 

the Intentional and Incidental levels in the Repeated/Semantic 

condition. There were no effects at the Unique level. 

In the other strategy, separate analyses were conducted for the 

Semantic and Structural levels of the Encode variable. Hence, the 

proportions correct were submitted to two 2 x 2 x 2 (Cue x Stem x Learn) 

mixed design ANOVAs. In the Semantic level analysis, there were main 

effects for Cue, F(l,22) = 5.39, MSe = 460.39, p < .04; Learn, F(l,22) 

9.41, MSe = 349.74, p < .01; and Stem, F(l,22) = 13.57, p < .005. For 

Cue, recall was greater in the Forget condition than in the Remember 

condition (.52 vs .. 42); for Learn, recall was greater in the 

Intentional condition than in the Incidental condition (.53 vs .. 41); 



and for Stem, recall was greater in the Unique condition than in the 

Repeated condition (.54 vs .. 41). There were no interactions between 

these variables. 
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In the Structural level analysis, there was a significant 

interaction of Learn x Stem, F(1,22) = 5.01, MSe = 219.58, p < .04. In 

the Intentional condition, recall. was greater for Unique stems than for 

Repeated stems (.56 vs .. 38), whereas there was no such difference in 

the Incidental condition (.33 vs .. 29). There were no effects of Cue. 

Given that an effect of Cue was found only in the Semantic 

condition in the stem-cued recall test, a separate analysis was 

undertaken to examine the Cue x Test interaction at the Semantic level 

only. The proportions correct were submitted to a 2 x 2 x 2 x 2 (Encode 

x Cue x Stem x Learn) mixed design ANOVA. There was a very weak trend 

toward a Cue x Test interaction, F(1,44) 1.63, MSe = 612.53, p = .208. 

A difference between Forget and Remember was observed in the Exclusive 

test (.52 vs .. 42), but not in the Implicit test (.28 vs .. 27). 

Stem-cued recall intrusions. When a stem-cued recall test is 

utilized, as in the present experiment, intrusions are possible only in 

the repeated condition. The stem-cued recall mean proportions of 

intrusions by Learn, Encode, and Cue are displayed in Table 7. Two 

separate analyses were conducted for the Intentional and Incidental 

levels of the Learn variable. Hence, the proportions of intrusions were 

submitted to two 2 x 2 (Encode x Cue) ANOVAs. In the Incidental level 

analysis, the main effect of Encode was marginally significant, F(1,44) 

= 3.97, MSe = 361.920, p = .053. The proportion of intrusions in the 



Semantic condition was greater than that in the Structural condition 

(.32 vs .. 21). There were no other significant effects in either 

analysis. 
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Inspection of Table 7 reveals the possibility of an effect of Cue 

in the Semantic condition. Given that an effect of Cue was found in the 

Exclusive test only in the Semantic condition, a separate analysis was 

undertaken to ascertain the statistical significance of this difference. 

In this analysis, the mean proportions of intrusions at the Semantic 

level only were submitted to a 2 x 2 (Cue x Learn) mixed design ANOVA. 

The effect of Cue was not significant although the proportion of 

intrusions was numerically less in the Forget condition than in the 

Remember condition (.30 vs .. 36). When the proportions of intrusions in 

the Incidental/Semantic condition was isolated and the difference 

between Forget and Remember was tested (.29 vs .. 37), the difference 

remained nonsignificant. 

Stem completion. The stem completion mean proportions correct by 

Learn, Encode, Cue, and Stem are displayed in Table 8. The proportions 

correct were submitted to a 2 x 2 x 2 x 2 (Encode x Cue x Learn x Stem) 

mixed design ANOVA. The effect of Stem was significant, F(1,44) ~ 4.70, 

MSe = 188.73, p < .04. Unique stem completion was greater than Repeated 

stem completion (.29 vs .. 24). No other effects were significant. 

Stem completion intrusions. As in the stem-cued recall test, 

intrusions were possible only in the Repeated condition. However, in 

contrast to the stem-cued recall test, intrusions were also possible in 

the Baseline condition of the stem completion test. As noted earlier, 
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subjects in the Baseline condition were presented stems from a "first" 

list that they did not study. Hence, a "correct" completion was defined 

as completion of a stem with a word from the first list. However, some 

of the stems were taken from repeated words and could be completed with 

words from the studied "second" list. It follows that an "intrusion" 

would be defined as completion of a stem with a word from the seco~6 

list. 

The stem completion mean proportions of intrusions by Learn, 

Encode, and Cue are displayed in Table 9. The proportions of intrusions 

were submitted to a 2 x 3 x 2 (Encode x Cue x Learn) mixed design ANOVA. 

The effect of Cue was significant, F(2,66) = 11.89, MSe = 225.89, p < 

.001. Planned comparisons established that Remember and Forget 

performances did not differ (.20 vs .. 22), but that both differed from 

Baseline (.34). No other differences were significant. 6 

Discussion 

Two important aspects of the methodology utilized in Experiment 1 

were changed in Experiment 2. One of these changes was an increased 

emphasis on intentional study over incidental study during the study 

instructions. The emphasis on intentional study was introduced in order 

to avoid the confound of Learn and Cue described earlier. This change 

appeared to be successful. In a post-hoc analysis of the four major 

cells of the design (formed by crossing Encode and Stem), the number of 

subjects in whom the direction of the advantage for intentionally over 

incidentally studied items (or incidentally over intentionally studied 

items) was not confounded with cue. It appears that emphasizing 



intentional over incidental learning during the study instructions was 

successful in eliminating the artifact. 
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The other importa~t change was the addition of repeated stems 

(i.e., stems that shared words across lists) to the design. This was 

done for two reasons. First, it was hoped that the inclusion of 

repeated stems would incre:lse the interference attributable to the 

unintentional retrieval of List 1 items. It was hypothesized that such 

an increase would afford a greater possibility for observing a DF effect 

in the incidental condition. In Experiment I, it appeared that the 

potential for interference from a non-target list was relatively small 

because unique stems highly specified the target list. This made it 

impossible to make responses from the interference list. Second, the 

inclusion of repeated stems made it possible to more directly observe 

the effect of retrieval disruption upon List 1 by measuring the number 

of List 1 intrusions during List 2 rec~ll. Both of these aspects will 

be addressed in turn. 

First, including repeated stems for the purpose of enhancing the 

DF effect met with mixed success. The DF effect was enhanced relative 

to Experiment 1 in the Semantic condition, but was diminished relative 

to Experiment 1 in the Structural condition. One possible explanation 

for the reduction in the Structural condition is that subjects had more 

difficulty with the learning procedure in this condition than in the 

Semantic condition. In the Structural condition, counting the number of 

enclosed spaces in the incidentally learned words calls for a level and 

style of concentration that can be disruptive to maintaining rehearsal 
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of the intentionally learned words. This is not true of judging 

incidentally learned words in the Semantic condition, which can be done 

rather automatically. This explanation is supported in several ways. 

Most importantly, when incidental learning was structural, the DF effect 

was eliminated in both the intentional and incidental learning 

conditions. If the reduction of the DF effect in the Structural 

condition were attributable to something inherent in the interaction 

between Structural encoding and the use of repeated stems, it seems that 

the reduction would not also extend to the conditions in which subjects 

were intentionally learning. This notion is also supported by the fact 

that recall of intentionally learned items in the Structural condition 

was less than that in the Semantic condition. Any problems caused by 

the use of this study procedure in conjunction with Structural encoding 

were probably exacerbated in Experiment 2 by the use of relatively long 

study lists (e.g., 32 in each list). 

Second, including repeated items in order to more directly test 

the DF effect on intrusions in stem-cued recall met with little success. 

Given that the DF effect was isolated to the Semantic level analysis, it 

seemed appropriate to also look for a DF effect upon the intrusions only 

at the Semantic level. Even though the proportion of intrusions was 

less in the Forget condition than in the Remember condition (.30 vs . 

. 36), the effect was not significant. 

The other critical questions with regard to DF that were addressed 

in this experiment were the same as those addressed in Experiment 1. 

The first critical question was whether the Exclusive and Implicit tests 
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had been functionally dissociated by variables other than the Cue 

variable. This appeared to be the case, even though the 2-way 

interaction of Encode and Test was obscured by the presence of a 4-way 

interaction. The presence of two other interactions with test - Learn 

by Test and Stem by Test - lent support to the notion that the Exclusive 

and Implicit tests had been dissociated. Again, it should b~ emphasized 

that an effect of Encode was also observed in the intrusions, despite 

the fact that intrusions are usually attributed to unintentional 

retrieval. 

The second critical question was whether the DF effect would 

dissociate the Exclusive and Implicit memory tests. This question will 

be addressed only in the Semantic level analysis. The fact that there 

was a trend toward an interaction of Cue and Test in the Semantic level 

analysis indicated that DF affected the Exclusive test, but not the 

Implicit test. 

The third critical question was whether a DF effect would be found 

in the Exclusive test for both intentionally and incidentally learned 

items. Given that the procedure used in this experiment was viable only 

for the Semantic encoding condition, this question will be addressed 

only in that condition. The fact that the effect of Cue was significant 

in the Semantic level analysis, with no other interactions present, 

indicated that such an effect was present. It should be emphasized 

that, whereas a DF effect was observed in the Exclusive test at the 

Semantic level, a DF effect was not observed in the stem-cued recall 

intrusions at the Semantic level although, as noted earlier, the means 
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were numerically different (i.e., F = .30, R = .36). 



CHAPTER 6 

EXPERIMENT 3 
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In the discussion of Experiment 1, it was suggested that the 

weakness of the DF effect could be attributed to the use of stem cues. 

It seemed possible that stem cues had so highly specified the items to 

be retrieved from the second list that they, in and of themselves, could 

have led to the evasion of interference and rendered the forget cue 

relatively superfluous. In particular, it was posited that the use of 

unique stems, by precluding the possibility of intrusions, also 

precluded the possibility of observing a DF effect in the exclusive test 

that was attributable to the disruption of unintentional retrieval. 

These inferences led to the inclusion of repeated stems in 

Experiment 2. At least in the semantic condition, the use of repeated 

stems resulted in a strong DF effect for both intentionally and 

incidentally learned items. Moreover, the proportion of Remember 

intrusions was numerically' greater than the proportion of the Forget 

intrusions, although that difference was not significant. This finding 

supported the notion that interference attributable to unintentional 

retrieval, and the DF effect, is reduced when unique stems are used 

relative to when repeated stems are used. 

In Experiment 3, a free recall test of the DF effect was conducted 

in order to investigate this question. Conducting a DF experiment in 

which the test was free recall was motivated by several reasons. It was 

noted earlier that, even though Geiselman et al (1983a) observed the DF 

effect with a free recall test of incidentally learned items, the 



procedure they utilized was faulty in that it asked subjects to recall 

both study lists. It has also been noted that, in their experiments, 

the Remember and Forget conditions were not equated for information 

segregation. Experiments 1 and 2 included these controls, but did not 

include a free recall test. Experiment 3 was conducted in order to 

determine whether Geiselman et ai's observation with incidentally 

learned items could be replicated in an experiment in which the 

appropriate controls were included. 
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One disadvantage of using a free recall exclusive test is that a 

suitably parallel implicit test does not exist. The use of stem-cues in 

the exclusive tests was motivated by the desire to use parallel explicit 

and implicit tests. Nevertheless, a stem completion test could have 

been included in the present experiment. However, one consistent 

observation across the first two experiments has been the insensitivity 

of the stem completion tests to the DF effect. Given that this same 

observation has now been replicated a number of times (see Table 2), a 

stem completion test was not utilized. The type of encoding was varied 

in Experiments 1 and 2 in order to dissociate the exclusive and implicit 

tests independently of any DF effects. Because an implicit test was not 

utilized in this experiment, the encoding manipulation was dropped. 

One important advantage of using a free recall test, at least over 

a unique stem-cued recall test, is that intrusions can be measured. 

Once again, as in Experiment 2, the capacity to measure intrusions sets 

up an interesting comparison between DF effects observed in the 

exclusive test and those observed in the measure of intrusions. 



Method 

Subjects. The subjects were 83 undergraduate students who were 

enrolled in an introductory psychology course. They participated in 

order to meet course requirements or to receive extra credit. 
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Materials and apparatus. The number of critical \01Ord stimuli used 

in this experiment was reduced from the 64 '.lsed in Experiment 2 to the 

48 used in Experiment 1. All the words were studied by all subjects. 

In addition, 8 words served as buffers. 

It is well known that free recall decreases as word frequency 

decreases. Pilot work (N=12) with the low frequency words used in the 

other experimen.ts presented above was consistent with this notion, 

producing such low recall that floor effects precluded the possibility 

of observing effects attributable to the critical variables. This 

motivated the construction of a new set of stimuli in which the mean 

frequency was increased to 47 per million. In the event that an 

occasion would arise in which it would be desirable to use this set of 

stimuli in a stem cued recall or stem completion experiment, an attempt 

was made to choose words that conformed to some of the constraints 

described earlier. This set of words contained all unique stems. The 

words selected were from "neighborhoods" that contained at least 10 

other completions (many of which were commonly used words), were between 

5 and 11 letters in length, and were concrete nouns. 

As in Experiment 1, the design consisted of two within-subject 

factors - Half (1st or 2nd) and Learn (Intentional or Incidental) - that 

had been used in the prior two experiments. The 48 critical stimuli 
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were divided into four groups of 12 words each. For anyone subject, 

each of these groups was presented in one of the four conditions created 

by crossing the within-subjects factors: 1st half, intentional learning; 

1st half, incidental learning; 2nd half, intentional learning; 2nd half, 

incidental learning. Because the design was fully counterbalanced, it 

was necessary to construct four stimulus lists so that each of the four 

groups was presented in each of the four conditions. The eight buffer 

items were always presented in the same spot in the study session: the 

same 2 before and the same 2 after the 1st list and the same 2 before 

and the same two after the second list. Again, an attempt was made to 

equalize the number of pleasant and unpleasant words. The stimuli are 

listed in Appendix F. 

Procedure. The length of a test session was reduced from 1 hour 

to 1/2 hour. The design included a single between-subjects factor: Cue 

(Remember, Forget, or Baseline). The between-subjects Encode variable 

was dropped because there was no need to demonstrate a dissociation 

between explicit and implicit memory since only an explicit memory test 

was administered. Subjects were randomly assigned to one of the three 

levels of Cue. Regardless of the condition to which subjects were 

assigned, a test session included four phases: study, filler task, free 

recall, and post-recall questionnaire. 

As in the two previous experiments, the study phase in the 

experimental conditions consisted of four stages: instructions, a first 

list of words, another set of instructions, and a second list of words. 

As in Experiments 1, 14 words were learned intentionally, and 14 
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incidentally, in each list; 4 of the words in each list were buffers. 

In the baseline conditions, the study phase consisted of only two 

stages: the initial set of instructions and a single list of words. All 

other aspects of the study phase were the same as in Experiments 1 and 2 

except for the wording of the forget cue. The sentence, "In other 

words, you can forget about the words you've seen so far." was changed 

to "It is very important that you forget about the practice words and 

concentrate on the second half in order for us to get an accurate 

measure of how memorable the second half MEMORIZE words are." 

The number of filler tasks was reduced from 2 to 1. Only the 

first filler task - the famous name fragment completion - was retained. 

As in the other experiments, the filler task was terminated after 5 

minutes. 

In the free recall test, subjects in the experimental conditions 

were instructed to recall as many of the intentionally and incidentally 

learned words from the second list, in any order, as they could. Of 

course, for subjects in the baseline condition, it was not necessary to 

specify a particular list. Subjects simply typed their responses, which 

appeared together on the screen. Subjects were required to spend a 

minimum of 5 minutes in this task. 

In the post-recall questionnaire, subjects \1ere again asked 

whether or not they treated the intentionally and incidentally learned 

items differently and whether or not they suspected they would be asked 

to recall the incidentally learned items. Subjects in the Forget 

condition were also asked how they whether rather than asking subjects 
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in the Forget condition "How did you handle the instructions to forget 

the first half of the word list?" they were asked "Did you try to forget 

the words from the first half of the study list? If so, what strategy 

did you use? If not, why not?". 

Results 

Cue (Remember, Forget or Baseline) was varied b,e.tween subjects; 

Learn (Intentional and Incidental) was varied within subjects. First, 

the results of the questionnaires will be examined. Then, the results 

of the free recall test will be examined. Finally, the free recall 

intrusions will be examined and compared with the free recall results. 

Questionnaires. In this experiment, the questionnaire served as a 

basis on which to replace subjects. There were two such criteria. 

First, subjects were replaced if they stated that they had treated 

intentionally and incidentally learned items in the same manner and 

their recall scores reflected this. 4 of 72 (6%) subjects were replaced 

on this basis. Second, subjects in the Forget condition were replaced 

they stated that they had made no attempt to forget the first list. 7 

of 24 (29%) subjects were replaced on this basis. Although it appears 

that the Learn manipulation (intentional vs. incidental) was again quite 

successful, it appears that the Cue manipulation was less successful in 

this experiment than in the previous ones. 

Free recall. The free recall mean proportions correct by Learn 

and Cue are displayed in Table 10. The motivation for including a 

Baseline condition in the Exclusive test has been discussed repeatedly. 

It has been noted that equivalent performance in the Baseline and 
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Remember conditions would indicate that interference had not been 

introduced in the Remember condition. The lack of interference would, 

in turn, make it impossible to observe the DF effect. Yet, visual 

inspection of the means in Table 10 reveals a possible exception to this 

reasoning. It appears that, in the intentional condition, there is 

little interference (defined as Baseline - Remember) and a DF effect 

whereas, in the incidental condition, there is plenty of interference 

and no DF effect. Although a separate analysis was undertaken to 

demonstrate the presence of interference in Experiments 1 and 2, the 

apparent pattern of results in this experiment render such an analysis 

meaningless. 

Instead, the proportions correct were submitted to a 3 x 2 mixed 

design ANOVA. Cue (Remember, Forget, or Baseline) was varied between 

subjects; Learn (Intentional and Incidental) was varied within subjects. 

Note that the Baseline level of the Cue variable was included in this 

analysis. The interaction of Cue and Learn was significant, F(2,69) = 

6.14, MSe = .03, P < .005. An analysis of simple effects established 

that the effect of Cue was significant only in the Incidental condition, 

F(2,69) = 7.56, MSe = .01, P < .002. Planned comparisons established 

that Remember and Forget performance did not differ from each other (.22 

vs .. 19) and that both differed from Baseline (.31). In the Intentional 

condition, there was a very weak trend toward an effect of Cue, F(2,69) 

= 1.55, MSe = .07, P = .22. Planned comparisons established that 

performance levels in the Remember and Baseline conditions did not 

differ from each other (.56 vs .. 54) and that there was a trend toward 
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both differing from Forget (.65; t = 1.73, MSe = .05, P = .09). 

Free recall intrusions. The free recall mean proportions of 

intrusions by Cue and Learn are displayed in Table 11. The proportions 

of intrusions were also submitted to 2 x 2 mixed design ANOVA in which 

Cue (Remember and Forget) was a between subjects factor and Learn 

(Intentional and Incidental) was a within subjects factor. There was a 

main effect of Cue, F(l,46) = 5.17, MSe = .02, p < .03. An analysis o~ 

simple effects established that the effect was carried by a significant 

difference between Remember and Forget in the Intentional condition, 

F(l,46) = 5.81, MSe = .02, p < .03. 

Discussion 

The goal of this experiment was to replicate the results observed 

by Geiselman et a1 (1983a): a DF effect in an exclusive free recall test 

for both intentionally and incidentally learned items. As was argued in 

the introduction, observing the DF effect for incidentally learned items 

with the use of this procedure would seem to be good evidence for the 

notion of disruption of unintentional retrieval. However, the present 

experiment was not conducted exactly like that of Geiselman et al 

(l983a). The major differences were that an information segregation 

instruction was included in the Remember condition and subjects were 

asked to recall only the second list rather than both lists. The DF 

effect was neither observed in the condition in which subjects 

intentionally learned words, although there was a trend toward a DF 

effect, nor was it observed in the condition in which subjects 

incidentally studied words. 
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Comparing the results in the Remember and Baseline conditions 

might prove informative as to why the DF effect was not reliably 

observed. As was noted earlier, one would expect that performance in 

the Baseline, in which only one list was studied, would be greater than 

performance in the Remember condition, in which two lists were studied. 

The decrement in the Remember condition would be attributed to 

interference from the ·studied, but unreported, List 1 on recall of List 

2. The relation between the Forget and Baseline conditions is dependent 

upon the effectiveness of the forget cue. .If the forget cue completely 

neutralizes interference attributable to the unreported list, then the 

level of performance in the Forget condition may reach that in the 

baseline. In the Incidental learning condition, the level of 

performance in both the Remember and Forget conditions was less than 

that in the Baseline. This pattern indicates that interference was 

present in the Remember condition, but that the forget cue was simply 

ineffective in neutralizing that interference in the Forget condition. 

An alternative explanation is described in what follows. The 

instructions in this experiment emphasized the intentional learning task 

to the point that subjects often reported trying to spend as little time 

as possible on the incidentally learned words. If subjects were trying 

to forget the incidentally learned words from the second list, then it 

seems possible that the presence or absence of PI might not impact upon 

the recall of these words. In this explanation, the higher level of 

recall in the Baseline simply indicates that subjects had not yet become 

as proficient during the study of one list, as had subjects during the 
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study of a second list, at ignoring the incidentally learned items. 

In the intentional learning condition, the level of performance in 

the Forget condition was greater than that in either the Baseline or the 

Remember condition, across which the level of performance was 

equivalent. On the one hand, the fact that the level of performance in 

the Baseline and Remember conditions is equivalent indicates that 

interference was not present in the Remember condition. On the other 

hand, the fact that the level of performance in the Forget condition was 

greater than that in the Remember condition indicates that interference 

present in the Remember condition was neutralized in the Forget 

condition. One solution to this inconsistency is that a small amount of 

interference was observed in the Remember condition, but that practice 

effects raised recall of List 2 in that condition to a level at which it 

could not be observed when compared to Baseline. 

As with the repeated stem-cued recall test in Experiment 2, the 

free recall test in this experiment afforded the opportunity to directly 

measure the OF effect on the unintentional retrieval of List 1 

intrusions. In Experiment 2, a significant OF effect was observed in 

the exclusive test but was not observed in the intrusions. In this 

experiment, by way of contrast, a significant OF effect was not observed 

in the exclusive test but was observed in the intrusions. Clearly, OF 

effects in intrusions and OF effects in the exclusive test are not as 

highly associated as first expected. 

When attempting to understand this pattern of results, it is 

critical to keep in mind that both the OF effect in intentionally 
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studied items in an exclusive test and the DF effect in intrusions can 

be explained by differential elaboration. If, in the Remember 

condition, elaboration of List 1 is not terminated by the list 

segregation instruction, R items are probably more highly elaborated 

than F items. The consequences of this are twofold: R items will more 

often intrude than F items in the exclusive test and ~ elaboration (and 

. recall) will be diminished relative to RF elaboration (and recall). 

In Experiments 1-3, the attempt to demonstrate disruption of 

unintentional retrieval focused upon three different indicators: 

exclusive recall tests of incidentally studied items, inclusive implicit 

tests, and intrusions. In Experiment 4, DF effects will be examined in 

the context of a recognition test. 
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In the past, when recognition tests have been used to evaluate the 

DF effect, these tests have always been inclusive in nature. That is, 

all the previously presented items are included in the test and subjects 

are instructed to identify those items regardless of whether they are R 

items or F items. In the introduction, it was noted that, when item-by

item cuing is utilized, a DF effect is found in inclusive recognition 

tests. This effect was attributed to differential elaboration. When 

intraseria1 cuing is utilized, the DF effect is not observed in 

inclusive recognition tests (e.g., Basden et a1, in press). The Bjorks 

and their colleagues (Bjork et a1, 1973; Bjork et al, 1984) have 

suggested that, in the case of intraseria1 cuing, the copy cues provided 

in a recognition test simply release any inhibition instated by the 

forget cue. For example, when Bjork et a1 (1973) used intraseria1 cuing 

and an indirect recall test, they found the typical DF effect. However, 

when the indirect recall test was preceded by a recognition test in 

which a small percentage of·the TBF items served as lures, the DF effect 

was abolished. Bjork et a1 (1984) demonstrated that the release of 

inhibition was not simply due to the presence of the recognition test: 

The DF effect remained intact when the preceding recognition test did 

not contain the TBF lures. This seems strong evidence in favor of the 

inhibition release explanation because of the fact that only a small 

percentage of the TBF items serving as lures resulted in the full 

reinstatement of proactive interference. It should be pointed out, 



however, that this explanation is based on the supposition that the DF 

effect in recall, when intraserial cuing and an inclusive test is 

utilized, is attributable to retrieval, rather than response, 

disruption. As noted in the introduction, this is a questionable 

assumption. 
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Recently, Jacoby (1991) has developed a recognition test that has 

components of both inclusive and exclusive tests. All the studied items 

are presented at test, as in an inclusive test, but subjects are 

instructed to identify only some of them as having been previously 

studied, as in an exclusive test. Because this procedure offers a new 

context in which to test the effects of a forget cue, the following 

discussion provides some additional introductory detail about Jacoby's 

procedure. Subjects study 2 lists. The first list is studied 

incidentally. An encoding manipulation also takes place within the 

first list: some items are presented as anagrams to which subjects must 

state the solution, whereas other items are read by the subject. The 

second list is studied intentionally. The words are presented 

auditorially and subjects simply listen and repeat the word aloud. In 

the recognition test, all of the studied items, and some unstudied 

items, are presented for old/new judgments. Subjects are instructed to 

call only List 2 items old. Subjects are instructed to call all other 

items - List 1 and unstudied items - new. The interesting finding in 

this paradigm is that subjects call about a third of the List 1 items 

old rather than new. Here, this will be called the "new"-old error. 

Because the "new"-old error occurs despite an intention to the 
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contrary, Jacoby describes this phenomenon as an automatic use of 

memory. This kind of description is supported by the fact that dividing 

attention at test, and thereby decreasing the degree of intentional 

control subjects exert in their decision making, significantly increases 

the frequency with which the "new"-old error is made. "New"-old errors 

in recognition are anal.ogous to intrusion errors in recall; in both 

cases, an item is recollected despite an intention to do otherwise. It 

has been noted repeatedly in earlier discussions that intrusion errors 

are one behavioral measure (the others being exclusive and implicit 

memory tests) of unintentional retrieval in recall. Indeed, Jacoby also 

ascribes "new"-old errors to unintentional retrieval. Hence, from this 

perspective, this paradigm offers another opportunity to investigate 

whethar a forget cue will impact unintentional retrieval. 

Although the instruction to not call List 1 items old in this 

paradigm is similar to the instruction used in exclusive recall tests, 

the fact that List 1 items are included in recognition test make it 

similar to inclusive tests. However, this paradigm offers an advantage 

over the inclusive tests (i.e., the implicit tests) used in Experiments 

1-3. The implicit memory tests suffered from the fact that a cue to 

forget contradicted the implication in implicit test instructions that 

all information is available for use as test responses. In contrast, in 

the Jacoby paradigm, both the cue to forget and the exclusive test 

instructions direct subjects to not use List 1 in making their old 

judgments. To the extent that a forget cue appears to be able to 

influence the presence of PI in incidentally studied items through the 
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disruption of unintentional retrieval (e.g., Geiselman et ai, 1983a), 

the prediction once' again is that a forget cue presented after 

presentat~on of List 1 will decrease the number of "new"-old errors in 

Jacoby's recognition paradigm. 

Unfortunately, to the extent that this is an inclusive test, the 

possibility of response withholding must be considered. It appears tha~ 

response withholding, if indeed precipitated by the forget cue, would 

also decrease the number of "new"-old errors. This seems likely because 

classification of a List 1 word as "new" is probably less inconsistent 

with the forget cue than classification of a List 1 word as old. To 

address this possibility in Experiment 4, a condition was included in 

which subjects were instructed to classify List 1 words as "forget" 

words and List 2 words as "remember" words. In this condition, it seems 

more likely that response withholding would increase the number of 

"new"-old errors because the incorrect classification of a List 1 word 

as "remember" seems less inconsistent with the forget cue than the 

correct classification of a List 1 word as a "forget" word. 

The interaction of the forget cue with Jacoby's paradigm can, 

however, be viewed from yet another perspective that leads to a quite 

different prediction. The problem faced by subjects in Jacoby's 

paradigm can also be viewed as a list discrimination problem. That is, 

when subjects recognize an item from the study episode, they must simply 

decide whether it was studied in List 1, in which case it would be 

classified as "new", or in List 2, in which case it would be classified 

as old. Mandler (1980, 1990) has described the accurate recognition of 
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an item, including the accurate specification of the context in which it 

occurred, as the retrieval or identification component of recognition. 

He contrasts this with the familiarity component of recognition, that 

is, the accurate recognition of an item in the absence of accurate 

specification of context. When applying these concepts to his paradigm, 

Jacoby hypothesized that the identification process o,f recognition 

underlies the accurate list discrimination judgments, while the 

familiarity process underlies the "new"-old errors. 

One of the working hypotheses of this paper has been that a forget 

cue disrupts retrieval. The strongest evidence for this notion would 

consist of two conjoining pieces of evidence - decreases of PI in 

incidentally studied items and decreases in the number of 1st list 

intrusions. In addition to this type of evidence, there are two other 

strategies for showing that a forget cue disrupts retrieval. As noted 

earlier, to the extent that information is recalled in posthypnotic 

amnesia, such recall is highly disorganized when compared to the manner 

in which it was studied (Kihlstrom & Evans, 1979). Relatively greater 

disorganization of recall in the Forget condition than in the Remember 

condition has also been observed in DF paradigms (Geiselman et al, 

1983a, 1983b). 

The other strategy was to have subjects identify the context (list 

and type of learning) in which recalled items had been studied 

(Geiselman et al, 1983a). This, too, was less accurately done in the 

Forget condition than in the Remember condition. This evidence suggests 

that a forget cue disrupts the retrieval or identification processes in 



102 

recollection. When the addition of a forget cue to the Jacoby paradigm 

is viewed from this perspective, it suggests that a forget cue might 

increase the number of "new"-old errors. It is important to stress 

that, if disruption of the identification process was observed, this 

would constitute an instance in which intentional, "as opposed to 

unintentional ;,"!etrieval processes had been disrupted. 

As just noted, the increase in intrusions in Jacoby's recognition 

test would be attributed to a disruption of the identification 

(retrieval) component of the recognition process. Earlier, it was noted 

that the forget cue has also been found to disrupt list identification 

in free recall (Geiselman et al, 1983a). Yet, it appears that retrieval 

disruption leads to contrasting expectations about intrusions in the two 

types of test. The prediction that a forget cue could cause an increase 

in intrusions in Jacoby's recognition test contrasts sharply with the 

finding that a forget cue causes a decrease in intrusions in a recall 

test. Mandler's two-process theory can explain this contrast as well. 

In both recall and recognition, identification (retrieval) processes are 

disrupted by the forget cue. In recall, where retrieval is the only 

process of recollection, the disruption of retrieval decreases 

i,ntrusions. Recognition, in contrast, is driven by two processes: 

retrieval and familiarity. As Jacoby has shown in the opposition 

paradigm, retrieval and familiarity oppose each other where intrusions 

(i.e., "new"-old errors) are concerned. Retrieval processes correctly 

identify List 1 items as List I items and decrease intrusions, while 

familiarity correctly processes List I items as old and increases 
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intrusions. Thus, to the extent that retrieval processes are disabled 

for a recognition test, familiarity will be unopposed and the rate of 

intrusions will increase. To the extent that retrieval processes are 

disabled for a recall test, intrusions will be decreased. 

There is, however, a troubling aspect to the hypothesis that the 

,-- forget cue disrupts the identification component of recognition. First, 

it has been noted from the outset that most theorists agree that the 

forget cue induces information segregation. At first glance, it would 

seem that information segregation and list identification would be 

highly associated. That is, the more that information across two lists 

is segregated, the more easily list identification of any single item 

should be accomplished. Nevertheless, the prediction is that a forget 

cue will disrupt list identification at the same time it causes 

information segregation. To address this paradox, it seems important to 

conceptualize information segregation at two levels. At the strategic 

level, the forget cue induces information segregation and encourages 

forget subjects to set aside TBF information in a manner not available 

to remember subjects (unless the information segregation instruction is 

included). At the level of memory, information segregation is a by

product of the retrieval disruption process produced by the forget cue. 

That is, one of the consequences of the disruption of retrieval routes 

to TBF information is that the TBF information is more isolated. This 

isolation has two behavioral consequences. It causes a decrease in the 

number of intrusions attributable to retrieval (as opposed to 

elaborative) processes and, when some TBF information is recollected 
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(either recalled or familiar), it causes poor performance in a measure 

of list identification. 

Finally, as noted above, Basden et al (in press) had claimed that 

an intraserial forget cue does not have an effect upon an inclusive 

recognition test. That is, in these tests, recognition is just as high 

for forget items as for remember items. These tests attempted to 

observe the effects of a forget cue in the accuracy of recognition. 

When it did not affect accuracy, it appeared that the retrieval 

disruption process induced by the forget cue was neutralized by the 

recognition test. However, this view does not take into account the 

fact that accurate recognition can be determined by either the retrieval 

or familiarity p'rocess of recognition. It was also possible that 

accurate recognition could be attributed to the familiarity component of 

recognition, but that the retrieval component continued to be disrupted. 

Jacoby's procedure provides a rather different test of the effect of a 

forget cue in recognition. DF in Jacoby's recognition test attempts to 

observe the effects of a forget cue upon a particular component process 

in recognition -the identification component - rather than upon 

.recognition accuracy as a whole. If the forget cue increases the number 

of intrusions in Jacoby's recognition test, such a result would not 

support the notion that the effects of a forget cue are neutralized in a 

recognition test. Rather, it would mean that the forget cue has little 

effect upon familiarity, which accounts for the high accuracy with which 

TBF information is recognized, while at the same time it continues to 

disrupt retrieval, which accounts for the increase in "new"-old errors. 
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Subjects. The subjects were 84 undergraduate students who were 

enrolled in an introductory psychology course. They participated in 

order to meet course requirements or to receive extra credit. 
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Materials and apparatus. The number of critical word stimuli used 

in this experiment was 135. It is well known that recognition improves 

as word frequency decreases. Pilot work (N=6) with the low frequency 

words used in Experiments 1 and 2 was consistent with this notion, 

producing such high recognition that ce5.1ing effects precluded the 

possibility that a forget cue could further decrease the number of 

"new"-old errors. This motivated the construction of a new set of 

stimuli in which the mean frequency was increased to 55 per million. In 

the event that an occasion would arise in which it would be desirable to 

use this set of stimuli in a stem cued recall or stem completion 

experiment, words were chosen that conformed to some of the constraints 

described earlier. That is, each word began with a unique stem, came 

from "neighborhoods" that contained at least 10 other completions, and 

was at least 5 letters in length. Besides concrete nouns, an 

appreciable number of verbs and adjectives were also included in this 

set of stimuli. 

The design was similar to that reported by Jacoby (1991). It 

consisted of one within-subject factors, Encode (Semantic, Structural, 

New, or Naming). Subjects encoded words semantically and structurally 

during a first study phase and named words during a second study phase. 

Thus, even though the Half variable that has been referred to in 
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previous experiments was again present in this experiment, the fact that 

it was confounded with Encode meant that it could be dropped in the 

present design. The 135 critical stimuli were randomly divided into 

three groups, two of 60 words each and one of 15 words. One group of 60 

words was exclusively used in the Naming condition. That is, these 

words were always presented in the second study phase. The other group 

of 60 words was divided into three groups of 20. For anyone subject, 

each of these groups was either Semantically encoded, Structurally 

encoded, or was not presented (New). These words were always presented 

in the 1st study phase. Whether presented or not, only 15 of the items 

in each of these groups served as test stimuli. The 15 items tested did 

not vary across condition or subj~ct; in effect, 5 items in each of the 

three groups of 20 were filler items. The other group of 15 words was 

only ever presented at test; that is, no subjects ever studied these 

items. Again, an attempt was made to equate the number of words that 

fell in each of the four cells created by crossing the semantic study 

choices with the structural study choices (i.e., pleasant and two or 

less, unpleasant and two or less, etc.). An attempt was made to equate 

words presented in the two study phases and words never presented on 

these dimensions. The stimuli are listed in Appendix G. 

Procedure. The length of a test session was about a 1/2 hour. 

The design included a single between-subjects factor: Cue (Baseline, 

Forget1, Forget2, or Remember). These conditions varied on two 

dimensions. The Baseline is a replication of Jacoby's exclusive 

condition. That is, subjects incidentally study the first list and 
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intentionally study the second. This condition was included because it 

is possible that, in the transition from incidental to intentional 

study, subjects might perform as if forgetting the first list had been 

implied. In the Forget1, Forget2, and Remember conditions, subjects 

studied both the first and second lists intentionally. In the Forget2 

condition, subjects were told at test to classify words theY,had studied 

in the first list (that th!>.y had been instructed to forget) and words 

that had not been presented as "forget" words. They were told to 

classify words they had studied in the second half as "remember" words. 

It was noted earlier that the recognition test in this paradigm has some 

of the qualities of an inclusive test (i.e., forget items are tested). 

As such, this type of test is potentially vulnerable to response 

withholding. If subjects are response withholding, the proportion of 

"new"-old errors should be greater in the Forget2 condition than in the 

Baseline. Subjects were randomly assigned to one of the four levels of 

Cue. Regardless of the condition to which subjects were assigned, a 

test session included three phases: study phase 1, study phase 2, and 

recognition. 

In study phase 1, subjects encoded 20 words semantically and 20 

words structurally. Semantic encoding consisted of judging the 

pleasantness of the word and structural encoding consisted of counting 

the number of letters with enclosed spaces. The type of encoding 

alternated for every other word. In the appropriate conditions, the 

instructions for study phase 1 also informed subjects that their memory 

for these words would be tested in a later recognition test. The manner 
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in which each word was presented was the same as that for the 

incidentally studied words in the experiments presented above. 

In study phase 2, subjects were presented 60 words, one at a time, 

which they then stated aloud. Each word was presented for 1500 msec and 

was followed by a 500 msec blank screen. The order of presentation was 

random. All subjects were informed that a recognition memory test for 

these words would be presented later in the experiment. In the 

appropriate conditions, the instructions for study phase 2 either made 

no mention of study phase 1 (i.e., Baseline and Remember) or told 

subjects to forget the words from study phase 1 (Forget1 and Forget2). 

It should be noted that the list segregation instruction included in the 

remember cue in the experiments presented earlier was omitted from the 

remember cue in this experiment. It seemed that this instruction would 

decrease "new" -old errors and crl'!ate a less conservative test of the 

capacity of the forget cue to increase "new"-old' errors. The forget cue 

was 

"The activity of remembering can influence the accuracy with 
which people judge and perceive words. Part One was designed to 
measure the influence of the activity of remembering upon your 
judgment and perception accuracy. Of course, different levels of 
remembering may have different effects upon judgment and 
perception. Part Two is designed to measure your level of 
remembering activity. In order for us to get an accurate measure 
of your level of remembering, it is important that you forget 
about the words presented so far and concentrate upon the words 
that will be presented in Part Two." 

In the recognition test, words were presented for old/new or, if 

subjects were in the Forget2 condition, remember/forget judgments. The 

order of word presentation was random. As described earlier, subjects 
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in the Remember, Forgetl, and Baseline conditions were instructed to 

classify words from study phase 2 as old words and words from study 

phase 1 and unpresented words as new words. Each word was presented 

alone for 500 msec. Then the words "new" and "old" were presented near 

the bottom of the screen; the target remained on the screen. Subjects 

-pressed the "D" key if the word was new or pressed the ""L" key if the 

word was old. Subjects in the Forget2 condition were instructed to 

classify words from study phase 2 as remember words and words from study 

phase 1 and unpresented words as forget words. In this condition, after 

the word had been presented for 500 msec, the words "forget" and 

"remember" appeared near the bottom of the screen; again the target 

remained on the.screen. Subjects in this condition pressed the "D" key 

if they wished to classify the word as a forget word or pressed the "L" 

key if they wished to classify the word as a remember word. The display 

terminated when a key was pressed and initiated a blank screen lasting 

1100 msec. Subjects could take as long to respond as they wished for 

each item. 120 items were tested. These consisted of the 60 words from 

study phase 2, 30 words from study phase 1 (15 semantically and 15 

structurally studied), and 30 unpresented items. 15 of the unpresented 

items were counterbalanced with the other words of study phase 1 and the 

other 15 were not studied by any of the subjects. 

Results 

Cue (Baseline, Remember, Forgetl, Forget2) was varied between 

subjects; Encode (Semantic, Structural, New, and Naming) was varied 

within subjects. The recognition mean proportion errors by Encode and 
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Cue can be found in Table 12. The proportions of errors were submitted 

to a 4 x 4 (Cue x Encode) mixed design ANOVA. There was a main effect 

of Encode, F(3,76) = 32.96, MSe = 255.55, p < .001. A post-hoc mUltiple 

comparisons test (Tukey) established that the Semantic, Structural, and 

Read means (.29, .26, and .33) did not differ from each other and that 

all three differed from New (.10). 

Discussion 

In the introduction to Experiment 4, four alternative hypotheses 

were offered. In the first hypothesis, recognition performance is 

unaffected because any inhibition that the forget cue may have instated 

is released by the copy cues available in recognition tests. In the 

second hypothesis, the number of "new"-old errors decreases because the 

forget cue disrupts unintentional retrieval on which these errors are 

based. In the third, the number of "new"-old errors also decreases 

because the forget cue causes response withholding and classifying a 

"new" word as new is probably more consistent with the forget cue than 

classifying a "new" word as old. In the fourth, the number of "new"-old 

errors increases because the forget cue disrupts the list identification 

process that normally opposes the familiarity process on which these 

errors are based. 

The null results are consistent with the hypothesis that copy cues 

release inhibition instated by the forget cue. However, because a 

recall test was not included in the experiment, it is impossible to 

distinguish between inhibition release and the possibility that the 

forget cue was simply ineffective. One reason that the forget cue could 
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have been ineffective is the relatively short time that elapsed between 

study of List 1 and the recognition test. In Experiments 1 and 2, a 

minimum of 15 minutes elapsed between study and test. In Experiment 3, 

a minimum of 9 minutes elapsed between study and test. In contrast, in 

Experiment 4, approximately 5 minutes elapsed between study and test. 

Hence, the nominally intraserial CHe could-have functioned like a 

postinput cue, which has been shown to be ineffective. 

It seems important to note one other aspect of this experiment, 

despite the post-hoc and nonrigorous nature of the observation. In the 

recognition phase of the experiment, the verbal instructions given by 

the experimenter to these subjects had not included any discussion of 

the manner in which subjects responded. These subjects will be referred 

to as the Uninstructed group. However, for the remaining subjects, the 

verbal instructions were inadvertently changed so that they now stressed 

the importance of responding accurately. This group will be referred to 

as the Instructed group. This type of instructional change is 

potentially critical to performance in recognition tests. Mandler 

(1980, 1990) has described the familiarity component of recognition as 

occuring relatively early and effortlessly in the recognition process. 

In contrast, he has descl.."ibed the identification component as occuring 

relatively late and effortfully in the recognition process. Thus, the 

particular instructional change that occurred in this experiment could 

have encouraged later subjects to rely upon the identification process. 

If the forget cue had disrupted the identification process, and the 

change in instructions led to greater reliance on this process, such 
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reliance should produce worse performance by these subjects. The mean 

proportion errors and RTs are displayed in Table 13. 

First, consider the proportions of errors. In the Uninstructed 

group, at the Semantic level of Encode, there was a relatively large 

difference between the Forgetl condition (.39) and the Remember 

condition (.28). The greater number of "new"- old errors in the Forget 

condition is consistent with the notion that the forget cue disrupted 

the identification process. At the Structrual level of Encode, there 

was again a relatively large difference between the Forgetl and Remember 

conditions, but the direction of the difference was reversed (.21 vs . 

. 34). An explanation for the effect in the Structural condition has yet 

to be constructed. There was no effect in the proportions of errors in 

the Instructed condition. The 3-way interaction of Cue, Encode, and 

Instruction (Uninstructed, Instructed) was significant, F(l,38) ~ 4.15, 

MSe - 266.16, p < .05. 

Next, consider the response times (RTs). In the Uninstructed 

condition, again across just the Remember and Forgetl conditions, there 

is a trend such that the RT's in the Remember condition are slightly 

greater than in the Forgetl condition (1610 vs. 1325). Unlike the 

proportion data, this difference is consistent across the Semantic and 

Structural conditions. In contrast, in the Instructed condition, RT's 

are much higher in the Forget1 condition (2269) than in the Remember 

condition (1728). This difference is again fairly consistent across the 

Semantic and Structural conditions. The Instruction x Cue interaction 

was significant, F(l,38) = 5.81, MSe = 608797.46, p < .03. 
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Without imparting too much importance to this rough post-hoc 

analysis, this pattern implies a speed-accuracy tradeoff between the 

Instructed and Uninstructed conditions. In the Uninstructed condition, 

it appears that relatively equivalent RTs across the Remember and 

Forgetl conditions allow DF effects to emerge in both the Semantic and 

Structural conditions. The fact that the DF effect is reversed acrosa. 

the Semantic and Structural levels of Encode has yet to be explained. 

When the Instructed condition is compared to the Uninstructed condition, 

it appears that the much slower RTs across the Remember and Forgetl 

conditions mask the DF effects observed in the Uninstructed condition by 

improving performance in all the cells except Structural/Forgetl, where 

performance actually deteriorates with slower RTs. 

When the relatively poor accuracy performance in the Uninstructed 

group is considered in isolation, a response disruption explanation is 

adequate to explain the results. That is, these subjects simply hurried 

their decisions in order to appear forgetful. However, an attempt to 

extend this type of explanation to the Instructed Forget group does not 

prove as satisfactory. If subjects in this group simply did not hurry, 

then their RTs should have been the same as those in the Instructed 

Remember group. As noted earlier, another way to interpret the speed

accuracy tradeoff is to assume that the slower response times reflect an 

increased reliance upon the slower, intentional identification process. 

However, if this is the process in recognition that is disrupted, one 

would expect an increase, not a decrease in the number of "new"-old 

errors. The fact that there is a decrease in these errors (at least in 
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the Semaritic condition) suggests that the slower RTs and greater 

reliance on the identification process are somehow able to overcome the 

disruption of this process. The exact manner in which this occurs is 

unknown. In sum, it appears that both the large increase in RTs in the 

Instructed group and the poor accuracy in the Uninstructed group are 

better explained by disruption of. the identification process. Of 

course, any strong conclusions await replication in an experiment in 

which the recognition instructions are properly manipulated. 



CHAPTER 8 

GENERAL DISCUSSION 
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First, in this section, the general logic underlying the 

experiments will be reviewed. Then the logic of DF effects in the 

exclusive tests will be reexamined. In light of this examination, the 

results of Experiments 1-3 will be reinterpreted. Finally, in the 

conclusion, the notion of retrieval disruption will be more thoroughly 

described in relation to intentional and unintentional retrieval. 

Review of the Introductory Framework 

In the introduction, directed forgetting was defined as the 

engagement in any information processing activity with the express 

intent of reducing the storage or retrieval of target information. In 

suppression, these DF objectives are obtained through initiating 

processes that directly affect the target information. For present 

purposes, suppression was equated with retrieval disruption. Retrieval 

disruption was broadly described as any mechanism that reduced the 

accessibility of information already, stored in LTM. It was asserted 

that, of the various methods of cuing subjects to forget, intraserial 

cuing offered the best chance of observing retrieval disruption. 

Although there has been some evidence to support the notion of retrieval 

disruption, these observations were garnered using explicit tests. That 

is, subjects were explicitly asked to recall information that they had 

been told to forget. It was argued that results in such paradigms are 

potentially attributable to response, rather than retrieval, disruption. 

To avoid interpretation in terms of response disruption, the use of two 
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advocated. 
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When exclusive tests are used in conjunction with intraserial 

cuing, the OF effect (i.e., RF > ~) can be attributed to three 

different mechanisms: (a) because processing of F items has been 

terminated, whereas processing of R items continues, RF is elaboratively 

processed to a greater extent than~; (b) because processing of F items 

has been terminated, whereas processing of R items continues, the 

intrusion rate of R items is greater than the intrusion rate of F items; 

and (c) because the retrieval of F items has been disrupted, whereas 

retrieval of R items is intact, the intrusion rate of R items is greater 

than the intrusion rate of F items. The strategy of the research was to 

control for the first two explanations and thereby isolate the third 

explanation for any observed OF effects. The first explanation was 

eliminated by including incidentally studied items. The second 

explanation was eliminated by including a list segregation instruction 

in the Remember condition. Therefore, if the OF effect was observed 

with incidentally studied items, it seemed it could be attributed to the 

disrupted retrieval of F items. 

With regard to implicit tests, it was judged that the most 

critical aspect of utilizing such tests was to ensure that they engaged 

unintentional retrieval. Because it is relatively easy to demonstrate 

that mUltiple solution implicit tests are engaging unintentional 

retrieval, a stem completion test was used. This choice was made 

despite the fact that these tests appear to be relatively insensitive to 



the manner in which information is stored (i.e., LOP manipulations, 

item-by-item cuing, etc.) and, by extension, to the manner in which 

information may be affected after it is stored (i.e., retrieval 

disruption). 
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One critical consequence of avoiding explicit tests (and 

intentional retrieval) in 'which to demonstrate retrieval disruption was 

noted: Demonstrating a DF effect that could be attributed to retrieval 

disruption in exclusive and implicit tests would require the disruption 

of unintentional, rather than intentional, retrieval. In this regard, a 

potentially important difference between exclusive and implicit tests 

was described. Unintentional retrieval of List I items in an exclusive 

test is retrieval despite an intention not to do so. Because both 

exclusive test instructions and a forget cue emphasized not retrieving 

List I items, it seems that any retrieval disruption instated by a 

forget cue might be observed in an exclusive test. Unintentional 

retrieval of List I items in an implicit test is retrieval without an 

intent to do so. Because both implicit test instructions and a forget 

cue do not prohibit the retrieval of List 1 items, observing retrieval 

disruption in an implicit test seemed less likely. At a more general 

level, it is reasonable to ask whether intentional influence upon an 

unintentional process is a conceivable information processing event. It 

appears that the pivotal consideration when addressing this questi.on is 

whether the two processes are hypothesized to occur at the same time or 

the intentional process is hypothesized to occur before the 

unintentional process. When the two are hypothesized to occur at the 
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same time, it appears that this indeed embodies a logical contradiction. 

However, if the intentional process influences the state of a 

representation or system prior to the use of an unintentional process 

that engages that same representation or system, then it appears that 

both processes can occur without evoking a logical inconsistency. 

In this paper;. retrieval disruption was conceptualized as occurring at 

the time that the forget cue was encountered (see footnote 2). 

A Reassessment 

In the introduction, the potential role of two features -

intrusions and the list segregation instruction - in the interpretation 

of the present set of experiments was generally overlooked. Emphasizing 

the interaction of these features in the interpretation of OF effects 

sheds some new light upon the results in the present set of experiments. 

Whereas exclusive tests provide a relatively indirect measure of 

OF effects upon List 1 items, intrusion rates provide a relatively 

direct measure of these effects. Generally, as noted in the discussion 

of exclusive tests, less recollection of List 2 implies more 

recollection of List 1; in turn, this implies a greater number of 

intrusions. Although there appears, in the present set of experiments, 

to be a means to differentiate whether OF effects upon this causal 

linkage can be attributed to differential rehearsal or retrieval 

disruption, this is not as straightforward as was first proposed. 

Importantly, it appears that the claim made in the introduction that a 

OF effect upon incidentally studied items could only be interpreted in 

terms of disruption of unintentional retrieval must be qualified. 
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In the introduction, it was reasoned that a list segregation 

instruction should be added to the Remember condition in order to 

eliminate the differential rehearsal of List 1 items (R > F) and List 2 

items (~ < RF). If the list segregation instruction was successful, 

and the potential role of differential rehearsal was eliminated, a DF 

effect in intentionally studied items and in intrusions could be 

attributed to retrieval disruption. Unfortunately, an independent 

assessment of the success of the list segregation instruction could not 

be devised. For this reason, incidentally studied items were included. 

It was argued that a DF effect upon incidentally studied items could not 

be interpreted in terms of differential rehearsal. This might not, 

however, be the case. 

It appears that the effects of differential rehearsal upon List I 

intentionally studied items and the effects of retrieval disruption upon 

List 1 items in either learning condition are empirically identical. In 

each of the three cases, R item intrusions are greater than F item 

intrusions. If it is assumed, as seems reasonable, that intrusions 

affect the retrieval of both intentionally and incidentally studied List 

2 items, Intentional RR recall would be less than Intentional RF recall 

and, critically, Incidental RR recall would be less than Incidental RF 

recall. Thus, it seems clear that a DF effect in incidentally studied 

List 2 items could be attributed to the differential rehearsal of List I 

items. As a result, although the inclusion of incidentally studied 

items was intended to offer a route by which a retrieval disruption 

interpretation could be forwarded, without independently evaluating the 
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success of the list segregation instruction, this does not appear to be 

the case. With these considerations in mind, it is instructive to 

attempt a reinterpretation of the results of Experiment 1. 

In Experiment 1, there was a DF effect in the intentional 

condition and no DF effect in either.the semantic or structural 

incidental conditions. As noted above, if the list segregation 

instruction was successful, then any differences between Rand F items 

are attributable to the disrupted retrieval of F items. However, if it 

is assumed that Rand F intrusions affect the retrieval of both 

intentionally and incidentally studied items, then a DF effect should 

have been observed in both intentionally studied and incidentally 

studied List 2 items. Yet, it was not. 

If the list segregation instruction was unsuccessful, then any 

differences between intentional ~ and intentional RF recall is 

attributable to differential rehearsal of these items. However, if the 

list segregation instruction was unsuccessful, then R items should have 

been rehearsed more than F items and, consequently, R item intrusions 

should have been higher. Consequently, if it is assumed that intrusions 

affect both intentionally studied and incidentally studied List 2 items, 

then a DF effect should have been observed in both conditions. Again, 

it was not. 

Clearly, the newly developed set of principles is not adequate for 

a satisfactory explanation of Experiment 1. A reexamination of these 

principles follows. It is difficult to argue with the assertion that 

the effects of differential rehearsal and retrieval disruption upon List 
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1 are empirically identical. That is, even upon reexamination, it seems 

reasonable that the rate of R item intrusions would be greater than that 

of F item intrusions in all three cases. Perhaps, however, the next 

assumption - that intrusions affect the retrieval of both intentionally 

and incidentally studied List 2 items - is less reasonable. As noted 

earlier, the notion of list segregation (not the list segregation 

instruction) was conceived to account for a finding by Reitman et al (as 

cited in Bjork, 1972). They presented lists of paired associates and 

used intraserial cuing. Subjects were asked to recall either an F item 

or an RF item. Whereas recall of an RF item was not affected by the 

number of F items, the degree of interference observed upon recall of an 

F item increased as the number of nontarget F items increased. Perhaps, 

in the present experiments, list segregation occurs not only between F 

and RF items, but between the intentionally studied and incidentally 

studied items as well. 

One consequence of this assertion is that the inclusion of 

incidentally studied items retains its status as a legitimate 

manipulation. As in the previous argument, differential rehearsal of 

List 1 items affects only the intentionally studied items (i.e., R > F) 

and the subsequent intrusions of these items during recall of List 2 

(i.e., R intrusions> F intrusions). However, if list segregation 

between intentionally and incidentally studied items is accepted, then 

these intrusions only affect recall of intentionally studied List 2 

items. Therefore, a DF effect in the incidental condition can again be 

attributed unequivocally to retrieval disruption. 
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The additional assl~ption of list segregation between intentional 

and incidental items is not sufficient, however, to explain the results 

of Experiment 1. In addition, it must be assumed that only the 

intentionally studied F items were affected by the forget cue. 

Unfortunately, when there is no DF effect in the incidentally studied 

List 2 items, it is impossible to determine whether the DF effect in 

intentionally studied List 2 items is due to differential rehearsal or 

is due to retrieval disruption without an independent assessment of the 

list segregation instruction. 

Does the addition of these two assumptions assist in the 

interpretation of Experiments 2 and 3? To be clear, these additional 

assumptions are (a) list segregation between intentionally and 

incidentally studied items and (b) only intentionally studied items are 

affected by the forget cue. These assumptions do facilitate the 

interpretation of both the exclusive test and intrusion results in 

Experiment 3. In that experiment, a DF effect was found in the 

intentional condition for both the exclusive test and the rate of 

intrusions. A DF effect was not found in the exclusive incidental 

condition or in the incidental intrusions. 

In Experiment 2, DF effects in the exclusive test were found only 

in the semantic condition. But in that condition, they were found for 

both repeated and unique intentionally studied items and for repeated 

incidentally studied items. With regard to the effects for the repeated 

intentionally studied items, it was curious that strong effects in the 

exclusive test were not mirrored in the intrusions, where there was no 
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OF effect. With regard to the effects for the repeated incidentally 

studied items, however, the strong effect in the exclusive was mirrored 

by a trend in the intrusions. Given the analysis above, this effect 

remains the strongest evidence of retrieval disruption that the present 

set of experiments has to offer. This effect does not, however, conform 

to the notion that only intentionally studied items are affected by the 

forget cue. The reason that a OF effect was found for incidentally 

studied items in this experiment, but not in Experiments land 3, 

remains unclear. 

Summary and Conclusion 

The primary goal in these experimerits was to investigate a 

retrieval disruption construal of suppression. It is important to 

emphasize, however, that the first three experiments required the 

disruption of unintentional, rather than intentional retrieval, in order 

for a OF effect to be observed. The potential disruption of 

unintentional retrieval was measured in three ways: reduction of 

proactive interference in an exclusive test, intrusions in an exclusive 

test, and with an implicit memory test. When a DF effect in an 

exclusive test is attributed to disruption of unintentional retrieval, 

it should be clear that, in the paradigm used in these experiments, the 

reduction in PI should be mediated by an effect in intrusions. However, 

because these two measures are not always tightly linked (e.g., 

Experiment 2), they are described here as separate tests of the 

retrieval disruption hypothesis. 

With regard to results in the exclusive tests and in the intrusion 
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rates, it appears that there was some, though not very much, evidence in 

Experiments 1-3 that could be unequivocally interpreted in terms of 

retrieval disruption. Undoubtedly, the major reason for the overall 

paucity of evidence for retrieval disruption in these studies was the 

fact that they required the disruption of unintentional, rather than 

intentional, retrieval. The lack of evidence for the notion pJ 

disruption of unintentional retrieval certainly weakens its concept 

validity. There were, however, several methodological. artifacts to 

which the lack of evidence could be attributed. In Experiment 1, it 

appeared that the direction of the relative advantage of intentional 

learning and incidental learning was confounded with the remember and 

forget conditions. When this problem was corrected in Experiment 2 by 

emphasizing intentional learning over incidental learning, the effect 

emerged, at least in the semantic condition. Unfortunately, when this 

same approach was used in Experiment 3, it appears that subjects 

overemphasized intentional learning and underemphasized incidental 

learning. As a result, a DF effect was not observed in either 

condition. The possibility of correcting for these methodological 

artifacts encourages the hope that evidence for the disruption of 

unintentional retrieval may yet be proct:.red. 

With regard to the results in the implicit tests, there was no 

evidence of retrieval disruption. Two reasons were offered for the 

difference between the results obtained in the exclusive tests and 

intrusions, where there was some evidence, and the results obtained i~ 

the implicit memory tests. First, unintentional retrieval in exclusive 
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tests occurs despite an intention not to do so, whereas unintentional 

retrieval in implicit tests occurs without an intention to do so. This 

distinction was supported by the fact that not only did intrusions 

occasionally display DF effects, whereas implicit tests did not, but 

they also displayed encoding effects (e.g., Exp. 2), whereas implicit 

tests did not. It was noted that unintentipna1 retrieval in exclusive 

tests complements a forget cue in reducing intrusions, whereas 

unintentional retrieval in an implicit test opposes a forget cue in 

reducing forget item responses. Second, an argument can be made that 

multiple solution tests, such as stern completion, are relatively 

insensitive to any differences between traces within perceptual memory 

(or across different data-driven processes), including such differences 

as might be generated by retrieval disruption. 

In Experiment 4, Jacoby's exclusive recognition test was utilized 

in conjunction with a DF manipulation. This combination offered some 

unique advantages. Again, the exclusive test instructions could have 

complemented the forget cue in reducing the number of "new"-old errors. 

On the other hand, if the forget cue had disrupted the list 

identification process of recognition, as the notion of retrieval 

disruption suggests, the number of "new"-old errors could have been 

increased. It is important to stress that, if disruption of the 

identification process was observed, this would constitute an instance 

in which intentional, as opposed to unintentional retrieval processes 

had been disrupted. Notwithstanding these predictions, the forget cue 

had no effect on the accuracy measures in the recognition test, despite 
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the fact that these measures reflected the list identification process. 

However, a post-hoc analysis of response times revealed the following 

pattern. Forget subjects that had not been told to emphasize accuracy 

responded more quickly and made a larger number of "new"-old errors than 

Baseline subjects. In contrast, Forget subjects that had been told to 

emphasize accuracy took over a second longer to respond than the otller 

group of Forget subjects and did not make a larger number of "new"-old 

errors than Baseline subjects. This pattern suggested that the list 

identification process was disrupted by the forget cue. 

The interpretation offered for the results of Experiment 4 

suggests a conception of the exact nature of retrieval disruption. In 

this hypothesis, retrieval disruption affects contextual information 

usually stored with (or tagged to) the trace of the target information. 

Of course, as noted earlier, contextual information stored with (or 

tagged to) the trace of the target-information often offers the most 

reliable and efficient route for the recollection of that information 

(Anderson & Bower, 1973; Mandler, 1980, 1990). Contextual information 

can refer to such broad dimensions in the target event as the 

environmental context (when and where) in which the event occurred or to 

more limited dimensions in the target event such as subjective or 

temporal interevent organizations. Thus, this conception of retrieval 

disruption is very similar to that of Kihlstrom and Evans (1979), who 

used the phrase to describe low temporal order input-output correlations 

in recall during post-hypnotic amnesia. However, to the extent that 

list identification is an intentional retrieval process, it is critical 
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to note that the observation in Experiment 4 constitutes disruption of 

an intentional, as opposed to an unintentional, retrieval process. Of 

course, this is also true with respect to the observation of low 

temporal order correlations in both PHA and DF. Thus, the mechanism 

just offered to account for retrieval disruption has been applied only 

to instances of intentional, not unintentional, retrieval. 

An equally specific basis for the disruption of unintentional 

retrieval in intrusions and in implicit memory has yet to be offered. 

Throughout this paper, the unintentional retrieval of intrusions has 

been differentiated from unintentional retrieval in implicit memory on 

the basis of the following descriptive distinction. Intrusions are 

retrieved despite an intention not to do so, whereas implicit memories 

are retrieved without an intention to do so. This descriptive 

distinction suggests that there may also be, in turn, different 

underlying mechanisms for the disruption of each type. 

The fact that intrusions were dissociated by encoding from 

implicit tests, but not from exclusive tests, suggests that intrusions 

have some elements in common with intentional retrieval. Given this, it 

seems possible that the unintentional retrieval of intrusions is 

disrupted in the same way that intentional retrieval is disrupted. That 

is, contextual information associated with List 1 items is affected by 

the forget cue. As noted earlier, the disruption of contextual 

information isolates the TBF information. This isolation has two 

behavioral consequences. It causes a decrease in the number of 

intrusions attributable to retrieval (as opposed to elaborative) 



128 

processes and, when some TBF information is recollected (either recalled 

or familiar), it causes poor performance in a measure of list 

identification. 

One possible conceptual basis for the disruption of unintentional 

retrieval in implicit tests can be derived from a notion recently 

forwarded by Masson & MacLeod (1992). Working from the perspective of 

unistore theory, they have proposed an alternative set of processes to 

account for the dissociations that they observed between explicit and 

implicit memory tests. In their theory, explicit tests are sensitive to 

elaborative processing rather than conceptually driven processing. In 

conceptually driven processing, the meaning of the target information is 

determined and is then associated with other relevant information as 

well. Elaborative processing seems to be concerned only with latter of 

these goals, that is, simply associating the meaning of the target 

information with other relevant information. Of more importance to this 

discussion, implicit tests are sensitive to interpretive processing 

rather than data-driven processing. In data-driven processing, the 

physical form of the target information is captured. In contrast, in 

interpretive processing, a low-level first approximation of the target 

information's meaning is determined through the capture of the physical 

form of the information and its immediate context. Given this 

conceptualization of implicit memory, the mechanism that was described 

as underlying the disruption of intentional retrieval can be extended to 

account for the disruption of unintentional retrieval as well. That is, 

disruption of unintentional retrieval affects the immediate contextual 



information stored with (or tagged to) the trace of the target 

information. 
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Taken as a whole, the results across the four experiments suggest 

that retrieval disruption is a phenomenon that exists independent of 

response disruption. Future experiments will test the validity of this 

claim. 
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FOOTNOTES 

1. Jacoby (1991) has also described interference memory tests as 
exclusive tests. There is, however, an important difference between the 
exclusive tests that are used in those paradigms and the exclusive tests 
that are used here. In the exclusive tests used here, the items of 
interest are not included on the memory test. In the exclusive tests 
used by Jacoby, which are recognition tests, the items of interest are 
included on the memory test but subjects are told to not select them as 
having been previously studied. 

2. With regard to DF experiments, one concern that .often arises is 
whether subjects attempt to forget TBF items upon being presented the 
forget cue or wait until being told at test that they will not be 
required to recollect the TBF items. Given the relative ineffectiveness 
of forget cues in experiments in which the cues are presented after all 
the information has been studied (i.e., post-input cuing), it seems safe 
to say that the forgetting process, whatever it might be, is initiated 
when the forget cue is encountered. 

3. In item-by-item cuing, the contiguity of an item and the forget cue 
precludes any kind of elaborative processing. In iritraserial cuing, the 
forget cue is presented after an entire list of items has been 
presented. In intraserial cuing, some elaborative processing has 
already been devoted to List 1 items in both the Remember and Forget 
conditions. The claim is that the elaborative processing of List 1 
items is terminated at the point of receiving the forget cue (in the 
Forget condition), whereas no such termination occurs in the Remember 
condition. That is, a difference exists between the Remember and Forget 
conditions as to the quantities of elaborative rehearsal allocated to 
the different lists, not the type of rehearsal (i.e., maintenance vs. 
elaborative) that is associated with the different conditions. 

4. Challis and Brodbeck (1992) offer one alternative view of the fact 
that LOP dissociations between explicit and implicit memory tests are 
found when LOP is varied between subjects (or is blocked within 
subjects) and parallel LOP effects across explicit and implicit memory 
tests are found when LOP is varied within subjects in a mixed list. 
They begin with the standard accounts of LOP dissociations in 
explicit/implicit tests. Then they argue that implicit tests are 
vulnerable to conceptually driven processing, whereas the reverse (i.e., 
explicit tests are vulnerable to data-driven processes) is not the case 

.(e.g., Weldon, 1991). LOP effects in implicit tests are due to the fact 
that they are vulnerable both to data-driven processing (which is equal 
across LOP) and conceptually driven processing (which is unequal across 
LOP). Finally, they argue that the mixed list LOP manipulation 
increases the level of data-driven processing in the shallow processing 
task so that it is now greater than the level of data-driven processing 
in the deep processing task. The lack of an LOP effect in implicit 
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tests is again attributed to the fact that they are vulnerable to both 
data-driven processing (which is greater in the shallow processing task) 
and conceptually driven processing (which is less in the shallow 
processing task). It seems highly unlikely that the influence of 
conceptually driven processes at study would actually raise the level of 
data-driven processing in shallow task to a level higher than that in 
the deep task. For this reason, the account given in the body of the 
paper is to be preferred. 

5. The argument may be clarified with an example. Consider Table l4a. 
The DF effect is present in both the Intentioned. and Incidental 
conditions. Note also that the direction of the advantage for 
intentionally and incidentally studied items is consistent across the 
cue conditions. In Table l4b, however, the direction is confounded with 
cue. As a result, the DF effect is lost in the Incidental condition. 
This logic can be extended to circumstances in which the direction of 
the advantage is not perfectly confounded with cue. For example, the 
number of cases in which incidental performance is greater than 
intentional performance may be greater in one cue condition than the 
other. Consider Tables l4c and l4d. Numbers in parentheses represent 
the number of subjects in that condition (n; where N=20). Mean 
proportions for those subjects whose intentional performance was greater 
than their incidental performance are displayed in Table l4c. Mean 
proportions for those subjects whose incidental performance was greater 
than their intentional performance are displayed in Table l4d. Table 
l4e displays the combination of Tables l4c and l4d. Note in Table 14e 
that a large DF effect was obtained in the intentional condition, but 
not in the incidental condition, despite the fact that the DF effect was 
equivalent in all the cells in Tables 14c and 14d. 

This circumstance was present in the Semantic condition in 
Experiment 1, though not exactly in this form. Table 14f displays the 
mean proportions for those subjects whose intentional performance was 
greater than their incidental performance and Table l4g displays the 
means for those subjects with the opposite pattern of results. In the 
Forget condition, there were fewer subjects that had greater incidental 
recall than subjects that had less incidental recall. The result of 
this imbalance is that higher Incidental recall in the Forget condition 
gets weighted less and the DF effect is lost in the incidental 
condition. Table l4h displays the mean proportions for the previous two 
tables combined. 

6. Intrusions in stem completion test were of interest for reasons only 
tangentially related to directed forgetting; that is, the presence or 
absence of interference effects in implicit memory tests. Booker (1990) 
has developed a framework within which to understand interference 
effects in implicit memory tests. The fram~work can be described as a 
series of four simple propositions. All of these propositions can be 
evaluated in light of the data from Experiment 2. During this 
discussion, "baseline" will refer to a condition in which a single list 



132 

is studied and tested, "experimental" will refer a condition in which 
two lists are studied, but only one list tested, and "interference" 
will refer to lower recall in the experimental condition than in the 
baseline condition. It is important to keep in mind that the stem 
completion baseline in Experiment 2 was, with regard to repeated stems, 
a baseline in which a single list had been studied (see the Procedure 
section of Experiment 2). Booker's four propositions follow. 

First, when unique cues are utilized, no interference will be 
observed. In Experiment 2, unique 'stem completion performance can be 
compared to baseline stem completion intrusion performance. In the 
baseline,._ the mean rate of completion was .34 and, in the unique 
condition, the mean rate of completion was .29. This difference was not 
evaluated statistically. 

Second, when repeated cues are used, interference will be 
observed. This proposition can be evaluated in Experiment 2 by 
examining the stem completion intrusions in Table 9. A significant 
difference was found between the experimental and baseline performance 
in the repeated condition (.21 vs .. 34). 

Third, given that (a) no interference is found when unique stems 
are used and (b) interference effects are observed when repeated stems 
are used, it follows that, in the experimental condition, unique stem 
completion should be greater than repeated stem completion. This 
proposition can be evaluated in Experiment 2 by examining stem 
completion performance in Table 8. A significant difference between 
unique and repeated stem completion (.29 vs .. 24). 

Fourth, the interference found in the repeated condition is an 
artifact of the comparison with a single list baseline. The appropriate 
baseline is a comparison between the two lists in the experimental 
condition. That is, proactive interference is defined as better 
performance in the first list and retroactive interference is defined as 
better performance in the second list. Here, this comparison will be 
termed the "tilt test". When repeated cues are used, interference will 
be not be observed when the tilt test is utilized. This proposition can 
be evaluated in Experiment 2 by comparing stem completion performance 
with stem completion intrusion performance in the Repeated condition. 
This was done in an additional analysis. There was a very weak trend 
toward proactive interference, F(l,44) = 2.24, MSe = 226.61, p = .141; 
stem completion performance was greater than stem completion intrusion 
performance (. 2l~ vs. .21). 

In sum, Booker's framework serves nicely in the analysis of these 
effects. 



APPENDIX A 

EXPERIMENT I STIMULUS MATERIALS 

The 48 Critical stimuli for Experiment I are in the first two 
columns. The 8 buffer items are in the third column. 

ambulance mineral admiral 
anatomy necklace equality 
appetite paragraph garage 
astronaut peasant goose 
autumn penalty lunatic 
blister perfume skirt 
bouquet planet timber 
brick quail valve 
burrow ransom 
cheese slice 
computer snack 
criminal squirrel 
emperor statue 
flavor tantrum 
forest tenant 
frost theory 
glacier tourist 
gravel trophy 

. harness verdict 
hermit volcano 
horizon walnut 
hypocrite whistle 
immigrant 
lantern 
lease 
locker 
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APPENDIX B 

POST-RECALL AND POST-COMPLETION QUESTIONNAIRES 

Post-recall questionnaire 

1. Did you handle the MEMORIZE words differently than the EXAMINE 
words during the experiment?" 

2. Did you at anytime before the recall task suspect that you 
would be asked to also recall the EXAMINE words?" 

3. In the first task, how did you handle the instructions to 
forget the first half of the word list?" 

3*. Did you try to forget the words from the first half of the 
study list? If so, what strategy did you use? If not, why not?" 

Post-completion questionnaire 

1. What do you think was the purpose of the stem completion task 
that you just finished? 

2. What was your general strategy in completing the word stems? 

3. Did you notice any relation between the words you studied and 
the words you produced in the stem completion task? 

4. While you were doing the stem completion task, did you notice 
whether some of the words you produced were the same as those you 
studied? 

5. If you noticed that you were completing stems with studied 
words, did you continue to use the first word that came to your mind or 
did you try to complete the stems with studied words? 

6. If you noticed that you were completing stems with studied 
words, how soon into the task did you notice that you were doing so? 

* This question served as the third question in Experiment 3. 



APPENDIX C 

EXPERIMENT 2 STIMULUS MATERIALS 

The 64 critical stimuli for Experiment 2. For convenience, 
repeated stem cohorts are displayed with each in the same line. 

ambulance 
anatomy 
appetite 
astronaut 
autograph 
blister 
boulder 
bribe 
burglar 
cheese 
computer 
'criminal 
emperor 
flame 
forest 
frost 
glacier 
granite 
harness 
hermit 
horizon 
hypocrite 
immigrant 
lantern 
lease 
locker 
minority 
necklace 
parent 
peach 
penalty 
perfume 
planet 
quail 
ransom 

autumn 

bouquet 
brick 
burrow 
cherry 

critic 

fortune 
frown 

gravity 

hernia 

penguin 

quarrel 

slime 
snack 
squash 
stadium 
tantrum 
tenant 
theory 
tourist 
trombone 
verdict 
volcano 
walnut 
whistle 

snail 
squid 
statue 

trophy 

135 

.. 



APPENDIX D 

EXPERIMENT 3 STIMULUS MATERIALS 

The 48 Critical stimuli for Experiment 3" are in the first two 
columns. The 8 buffer items are in the third column. 

apple parade boulder 
artist peach frown 
astronaut pencil glass 
beach perfume marriage 
blister pilot museum 
bridge police necklace 
butter quarrel planet 
calendar queen village 
cheese radio 
church- shirt 
circle smile 
cloud snail 
concert soldier 
dinner stadium 
dollar tantrum 
dream telephone 
forest tourist 
garden trophy 
glacier valley 
hernia volcano 
honey walnut 
horse whi.stle 
hospital 
lantern 
library 
magazine 

136 
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APPENDIX E 

EXPERIMENT 4 STIMULUS MATERIALS 

The 135 critical stimuli for Experiment 4. 

accident false pilot temple 
advice famous plastic tension 
affair finger police touch 
anger fresh popular tragedy 
approval funeral porch trick 
artist furniture pretty union 
assignment garden prison vacation 
audience gentle promise valley 
ballet grass queen village 
battle heavy quiet warmth 
beach honey radio waste 
bitter horse random watch 
blame hospital reception welfare 
blind illusion refuse whiskey 
bridge impulse remote worry 
burden income rescue 
calendar independence retire 
career insurance rough 
champion interview sacrifice 
cheap library secret 
circle magazine serious 
clean marriage sharp 
cloud medicine shelter 
collar melody shirt 
comfort mercy shock 
concert mistake simple 
courage modest slave 
crazy museum sleep 
crowd natural smile 
curious nonsense snake 
danger opera soldier 
defeat original spend 
dinner palace spring 
discover panic steady 
divorce parade stranger 
dollar passion stupid 
dream peculiar suffer 
empty pencil surprise 
escape perfect sweet 
exercise philosophy telephone 
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APPENDIX F 

TABLES 

Table 1. DF procedure using intraserial cuing and exclusive test. The 
DF effect is RF > ~. 

List 1 List 2 

Forget condition F 

Remember condition R 



Table 2. Experiments in which item-by-item cuing and explicit and 
implicit tests have been utilized. 

Author 

MacLeod 
(1989) 

Paller 
(1990) 

Exp. Explicit test 

1 Recognition* 

2 

1 

2 

R=. 76, F=.55 

Free recall * 
R=.37, F=.03 

Stem-cued recall* 
R=. 23, F=.15 

Implicit test 

Unique fragment completion* 
R=.3l, F=.24 

Lexical decision* 
R=523, F=540 

Stem completion 
R=.20, F=.20 

Unique fragment Completion* 
R=.48, F=.40 
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Basden 
et al 
(1993)a 

2 Free recall * 
R=.64, F=.15 

Multiple fragment completion 
R=.40, F=.40 

3 Free recall * 
R=.50, F=.05 

Free recall * 
(SL)R=.25, F=.ll 
(LL)R=.23, F=.08 

Multiple fragment completion 
R=. 36, F=.32 

Unique fragment completion* 
(SL) R=.38, F=.32 
(LL) R=.38, F=.27 

Note. * designates statistically significant results. R refers to 
remember items and F refers to forget items. 

a In Basden et al, item-by-item and intraserial cuing were varied 
between subjects within Exps. 2-4. 

b Basden et al manipulated list length in Exp. 4. 
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Table 3. Experiments in which intraserial cuing and explicit and 
implicit tests have been utilized. 

Author 

Basden 
et al 
(1993) 

Bjork 
& Bjork 
(199l)a 

Exp. Explicit test 

2 Free recall· 
R=. 62, F=.52 

3 

4 

Free recall· 
R=.4l, F=.20 

Free Recall· 
(SL)R=.33, F=.22 
(LL)R=.19, F=.lO 

Free Recall· 
R=. 50, F=.62 

Implicit test 

Multiple fragment completion 
R=.47, F=.45 

Multiple fragment completion 
R=. 38, F=.37 

Unique fragment completion· 
(SL) R=.52, F=.46 
(LL) R=.33, F=.29 

Multiple fragment completion 
R=. 81, F=.74 

Note. • designates statistically significant results. R refers to 
remember items and F refers to forget items. 

a Bjork & Bjork (1991) used an exclusive test as their explicit test. 



Table 4. Mean proportions correct by Test, Learn, Encode, and Cue in 
Experiment 1. 

Stem-cued recall 

Intentional Incidental 

Semantic Structural Semantic Structural 

Remember .51 .52 .50 .34 

Forget .71 .62 .53 .40 

Baseline .65 .62 .65 .39 

Stem completion 

Intentional Incidental 

Semantic Structural Semantic Structural 

Remember .41 .35 .30 .27 

Forget .33 .35 .30 .33 

Baseline .09 .09 .09 .10 
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Table 5. Predicted dissociations between exclusive tests, implicit 
tests, and intrusions in the exclusive test. 

Encode 

DF Exclusive Implicit Intrusions 

Exclusive yes yes 

Implicit yes no 

Intrusions no yes 
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Table 6. Stem-cued recall mean proportions correct by Learn, Encode, 
Stem, and Cue in Experiment 2. 

Intentional 

Semantic Structural 

Repeated Unique Repeated Unique 

Remember .39 .55 .45 .56 

Forget .53 .66 .31 .55 

Baseline .69 .65 .53 .60 

Incidental 

Semantic Structural 

Repeated Unique Repeated Unique 

Remember .28 .47 .30 .29 

Forget .44 .47 .27 .37 

Baseline .54 .55 .26 .33 
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Table 7. Stem-cued recall mean proportions of intrusions by Learn, 
Encode, and Cue in Experiment 2. 

Intentional Incidental 

Semantic Structural Semantic Structural 

Remember .34 .33 .37 .21 

Forget .30 .33 .29 .23 
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Table 8. Stem completion mean proportions correct by Learn, Encode, 
Stem, and Cue in Experiment 2. 

Intentional 

Semantic Structural 

Repeated Unique Repeated Unique 

Remember .22 .27 .28 .30 

Forget .25 .28 .22 .26 

Baseline .09 .06 .05 .08 

Incidental 

Semantic Structural 

Repeated Unique Repeated Unique 

Remember .26 .33 .21 .26 

Forget .24 .35 .27 .23 

Baseline .07 .07 .06 .09 
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Table 9. Stem completion mean proportions of intrusions by Learn, 
Encode, and Cue in Experiment 2. 

Intentional Incidental 

Semantic Structural Semantic Structural 

Remember .27 .20 .15 .18 

Forget .23 .25 .22 .20 

Baseline .34 .35 .37 .29 
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Table 10. Free recall mean proportions correct by Learn and Cue in 
Experiment 3. 

Intentional Incidental 

Remember .56 .21 

Forget .65 .19 

Baseline .54 .31 
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Table 11. Free recall mean proportions intrusions by Learn and Cue in 
Experiment 3. 

Intentional Incidental 

Remember .16 .15 

Forget .07 .12 
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Table 12. Recognition mean proportion * by Cue and Encode in errors 
Experiment 4. 

Semantic Structural Read New 

Baseline .31 .27 .33 .10 

Forget1 .31 .25 .30 .08 

Forget2 .28 .25 .36 .11 

Remember .25 .29 .31 .11 

*"new" ->old "new"->old old->new new->old 
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Table 13. Mean proportion errors and response times by Instruction and 
Cue for the Semantic and Structural conditions in Experiment 4 (see 
Discussion of Experiment 4). 

Semantic Structural N 

Prp RT Prp RT 
Remember 

Uninstructed .28 1459 .34 1760 9 
Instructed .23 1585 .25 1870 12 

Forget1 
Uninstructed .39 1284 .21 1365 10 
Instructed .22 2223 .29 2314 11 

Forget2 
Uninstructed 
Instructed .28 1627 .25 1876 21 

Baseline 
Uninstructed .28 1550 .26 1716 12 
Instructed .36 1523 .27 1613 9 



151 

Table 14. Fictional and factual mean proportions correct by Learn and 
Cue (see footnote 5). 

a. b. 
Intentional Incidental Intentional Incidental 

Remember .40 .30 Remember .30 .40 

Forget .50 .40 Forget .50 .40 

c. d. 
Intentional Incidental Intentional Incidental 

Remember (5) .40 .30 Remember (15) .30 .40 

Forget (15) .50 .40 Forget (5) .40 .50 

e. f. 
Intentional Incidental Intentional Incidental 

Remember .35 .38 Remember (12) .65 .47 

Forget .48 .43 Forget (17) .75 .47 

g. h. 
Intentional Incidental Intentional Incidental 

Remember (10) .31 .51 Remember .58 .58 

Forget (4) .60 .75 Forget .72 .63 
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