
Prospective memory is crucial to daily life. Remember-
ing to purchase bread on the drive home from work is an 
example of a prospective memory task. A central feature 
of prospective memory is that retrieval of the intended 
action must occur without the explicit request to remem-
ber. In considering how event-based prospective memory 
retrieval occurs, some theorists have suggested that differ-
ent processes may mediate prospective memory retrieval 
under different circumstances; however, there is a bias 
against capacity-demanding monitoring processes that are 
devoted toward monitoring for the appropriate moment 
in which to perform the intended action (Einstein et al., 
2005). Instead, people may rely on spontaneous processes 
that do not require additional cognitive resources for pro-
spective remembering (McDaniel & Einstein, 2000; Mc-
Daniel, Guynn, Einstein, & Breneiser, 2004).

One potential ongoing cognitive process that might be 
appropriated for prospective remembering is discrepancy 
detection and attribution (McDaniel et al., 2004). Whittle-
sea and Williams (2001a, 2001b) have argued that people 
constantly evaluate the quality and fluency of their pro-
cessing. This chronic evaluation sometimes yields dis-
crepancies, resulting in subsequent attributions. McDaniel 
et al. (2004) have suggested that discrepancy could be one 
basis for noticing the prospective memory target (an event 
signaling that the intended action can be executed). When 
a participant encounters the target, it may be processed in 
a fashion that is discrepant in comparison with the quality 
of processing established by other stimuli. The differential 
quality of processing for the target could occur partially 
because of the previous encoding of the target with the 
intended action. Discrepancy may alert the participant that 

an item is significant. This sense of significance could 
alert the rememberer that something needs to be done 
(McDaniel et al., 2004). In this case, prospective remem-
bering would not require an additional strategic process of 
monitoring for the prospective memory target (cf. Smith, 
2003; Smith & Bayen, 2004). If people are chronically 
evaluating the quality of their processing, prospective re-
membering can simply “piggyback” onto this continual 
process. For example, perhaps forming the intention to 
buy bread on the way home creates a discrepancy in pro-
cessing the bakery in comparison with processing for 
other stores that one might pass by. This perception may 
alert a person to the significance of the bakery.

Guynn and McDaniel (2005) have reported results con-
sistent with the discrepancy approach. Some participants 
had to complete word fragments and anagrams of two 
words that were later introduced as the prospective memory 
targets, and other participants received no preexposure to 
the targets. Preexposure of the prospective memory targets 
increased prospective memory performance in compari-
son with no preexposure. According to a discrepancy-plus-
search formulation (McDaniel et al., 2004), preexposing 
prospective memory targets would augment the differences 
in the quality of processing for the targets in comparison 
with that for the nontarget items in the ongoing task. In 
the context of a prospective memory task, the discrepancy 
would produce an attribution of significance for the targets, 
prompting further consideration of them (i.e., search).

The benefit of target preexposure, however, might also 
be explained by increased activation, or by the familiarity-
plus-search view (e.g., see Einstein & McDaniel, 1996; 
Mäntylä, 1996; Marsh, Hicks, & Bink, 1998; McDaniel, 
1995). In the familiarity-plus-search view, an item that 
exceeds a threshold of familiarity—in the absence of 
recognition instructions—may prompt a search directed 
at determining the significance of that item (McDaniel, 
1995). The item is thus noticed as a cue for performing 
an action other than the ongoing activity. Perhaps target 
preexposure increases familiarity of the target, thereby 
prompting it to be noticed as a prospective memory cue.
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In another paradigm, McDaniel et al. (2004, Experi-
ments 1 and 2) manipulated nontarget preexposure. In the 
high-discrepancy condition, the nontargets (i.e., not the 
prospective memory targets) in the ongoing word rating 
task were not previously exposed for the participants. In 
this condition, the prospective memory targets were the 
only words that participants had seen in the prospective 
memory task instructions. Thus, they were expected to 
be discrepant, because exposure during instructions may 
have subsequently created more fluent processing of the 
targets in comparison with that of the nontargets in the 
word rating task. In the low-discrepancy condition, non-
target words were exposed twice (once each in study and 
recognition tasks) before the word rating task. Here, all 
items in the word rating task had been preexposed (the 
nontargets and the prospective memory targets). Thus, 
processing of the targets was expected to be less discrep-
ant from the processing of the nontargets, thereby dimin-
ishing the likelihood of prospective memory retrieval. As 
predicted by the discrepancy view, performance was sig-
nificantly higher for participants in the high-discrepancy 
condition than for those in the low-discrepancy condition. 
One alternative interpretation of McDaniel et al.’s (2004) 
findings, however, is that preexposing nontargets (the 
low-discrepancy condition) may have interfered with the 
diagnosticity of familiarity for detecting the prospective 
memory targets.

In the present experiment, we attempted to distinguish 
discrepancy from familiarity interpretations of the pro-
spective memory effects described above. Familiarity-
plus-search would require prospective memory targets to 
be familiar in order to activate successful prospective re-
membering, whereas discrepancy-plus-search would pre-
dict successful prospective memory performance when 
the targets are processed differently than other ongoing 
events. Discrepancy could emerge when the target events 
are either more familiar or less familiar than other items in 
the environment. Accordingly, we either preexposed non-
targets twice (one study trial–one test trial, as in McDaniel 
et al., 2004) or five times (four study trials–one test trial). 
According to the discrepancy-plus-search view, five non-
target preexposures should yield a processing quality in 
which the prospective memory target will be highly dis-
crepant. With two preexposures, the quality of processing 
of nontarget items should be more similar (i.e., less dis-
crepant) to that of the prospective memory target. Assum-
ing discrepancy is attributed to significance,1 prospective 
memory targets in the five nontarget preexposures condi-
tion would more likely be perceived as significant, leading 
to better prospective memory.

In contrast, a familiarity interpretation of nontarget pre-
exposure effects suggests that five preexposures of the 
nontargets would interfere with familiarity processes (see, 
e.g., McDaniel, 1995) in detecting prospective memory 
targets. Five preexposures of the nontarget items would 
result in the nontargets’ being more familiar than the 
prospective memory targets and thus ought to produce 
misleading signals in the noticing of prospective memory 
targets (see Guynn & McDaniel, 2005; McDaniel, 1995). 

Consequently, prospective memory should decline in the 
five preexposures condition.

Working memory capacity was also assessed in this ex-
periment. We reasoned that if discrepancy processes reflect 
nonstrategic components in prospective remembering—
that is, few, if any, additional cognitive resources are re-
quired for noticing the prospective memory target and de-
termining its significance—then working memory scores 
may not be correlated with prospective memory perfor-
mance. The idea that additional resources may not be re-
quired in searching for the significance of the target (e.g., 
retrieving that something needs to be done) is based on 
Craik, Govoni, Naveh-Benjamin, and Anderson’s (1996) 
finding of limited resource costs associated with retrieval 
in a retrospective memory task. Craik et al. further sug-
gested that the limited costs might be associated with 
maintaining a retrieval mode. Because prospective mem-
ory is characterized by the absence of an explicit request to 
remember, resource costs associated with a retrieval mode 
might even be precluded.

Alternatively, it is possible that forming attributions to 
discrepancy that has been experienced or determining the 
significance of a discrepant item (via search) may require 
additional resources. If these additional resource demands 
are not minimal, then high working memory should be 
positively associated with prospective memory perfor-
mance. It is important to note that processes required by 
strategic monitoring for the target could also underlie 
any observed associations between working memory and 
prospective memory performance (Smith, 2003; Smith 
& Bayen, 2004), thereby clouding the interpretation of a 
correlation. However, the prospective memory task in the 
present experiment had a minimal number of target events 
(two), and the targets were focally processed as part of 
the ongoing task. Such conditions appear to preclude reli-
ance on strategic monitoring for detecting the prospective 
memory target (Einstein et al., 2005; though see Reese & 
Cherry, 2002, for working memory–prospective memory 
correlations under these conditions).

METHOD

Design and Participants
The experiment was a one-factor between-subjects design, where 

preexposure of the nontargets (in the word rating task) was manipu-
lated. The nontargets were preexposed either twice or five times. 
Forty-eight University of New Mexico students participated for extra 
credit or partial fulfillment of a psychology course requirement. 
There were 24 participants randomly assigned to each condition.

Materials
One hundred fifty-four words were taken from the Paivio, Yuille, 

and Madigan (1968) corpus. Three lists of 50 words and two sets of 
two prospective memory targets were generated. Each participant 
saw 102 words. Fifty words (the fifty nontargets) were presented 
in the study list, the recognition task—with fifty foils, in random 
order—and the subsequent word rating task. Each participant 
saw two prospective memory targets. The two lists of 50 nontar-
get items were counterbalanced: Half of the participants saw one 
list, and half saw the other. The prospective memory targets were 
counterbalanced in the same way. Hyperspace Analogue to Lan-
guage (HAL) frequency information (Lund & Burgess, 1996) was 
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obtained for all three lists and prospective memory targets via the 
English Lexicon Project (Balota et al., 2002) (M  33,502.42 for 
list 1; M  59,733.40 for list 2; M  40,900.96 for the recognition 
task foils).2 Half of the participants received the targets spaghetti 
and thread (frequency values of 1,161 and 57,162), and the other 
half received eraser and steeple (frequency values of 593 and 86). 
Participants were told to press the “1” key whenever they saw either 
target in the word rating task.

Procedure
The experiment lasted approximately 45 min. All participants 

were informed that they would rate words for different character-
istics. Participants were asked to watch a list of words displayed on 
the computer and were informed that there would be either 50 or 
200 words (depending on condition). The participants were told that 
they would be given a memory test for the words. For the study list, 
words were consecutively and individually displayed on the com-
puter screen for 5 sec each.

After the study list, participants were given the recognition task. 
The participants were instructed to write an N on the provided an-
swer sheet if the onscreen word was not presented in the study list 
and to write a Y if the word was presented. The recognition task was 
participant paced. There were 100 items in the recognition task (50 
nontargets and 50 foils).

Next, participants were given instructions and a short practice ses-
sion for the word rating task. The participants rated words presented 
on the computer screen for pleasantness, concreteness, meaningful-
ness, or familiarity (each item was computer selected at random). 
They were told that each word would remain onscreen for 7 sec, so 
they would need to pace themselves accordingly.

Following the word rating instructions and practice, the partici-
pants were given the prospective memory instructions (via com-
puter); they were told to remember to press the “1” key on the 
keyboard whenever they saw either of the two prospective memory 
targets in the word rating task. After the participants finished read-
ing the instructions, they were asked to repeat them. Any participants 
who failed to repeat the instructions correctly were asked to reread 
the instructions until they were able to report them accurately.

Participants received an operation span task (Turner & Engle, 
1989) as a gauge of working memory capacity. They received the 
instructions, followed by 3 practice trials, then 15 actual trials.

The word rating task followed. The participants were briefly re-
minded of the instructions for the word rating task, but were not 
reminded of the instructions for the prospective memory task. The 
word rating task presented 52 items: the 50 nontarget items and the 
2 prospective memory targets. The items in the word rating task ap-
peared on the computer screen with a rating scale ranging from 1 to 
5 (1 meaning not and 5 meaning very), along with one of the four di-
mensions on which participants rated the given item. The participants 
wrote their answers on numbered answer sheets. Presentation of the 
nontarget items was randomized, but the prospective memory targets 
occurred on Trials 20 and 44. After the word rating task, the partici-
pants were given a retrospective memory questionnaire, where they 
were asked to recall the prospective memory targets and the intended 
action. All participants were able to accurately recall them.

RESULTS

An alpha level of .05 was used for all statistical analyses. 
The proportion of correct prospective memory responses 
was calculated. A prospective memory response was scored 
as correct if the “1” key was pressed when a prospective 
target was presented in the word rating task. There were 
no commission errors (intended actions performed at an 
inappropriate time). Also, 1 participant pressed the F1 key 
instead of the “1” key when the prospective memory target 

appeared, but immediately stated to the experimenter that 
it was an accident. This response was scored as correct. A 
two-way between-subjects ANOVA was computed on pro-
spective memory performance, with prospective memory 
targets (either spaghetti and thread or eraser and steeple) 
and condition (high discrepancy or low discrepancy) as the 
factors. There was a significant main effect of condition 
(Ms  .77 and .50 for the high- and low-discrepancy con-
ditions, respectively) [F(1,44)  5.04, MSe  0.18, p  
.03] and a significant main effect of prospective memory 
targets (M  .77 for spaghetti and thread, and M  .50 
for eraser and steeple) [F(1,44)  5.04, MSe  0.18, p  
.03] (see Table 1). There was no significant interaction 
between the two conditions ( p  .12).

Performance on the recognition task was analyzed as well. 
Because of a computer error, recognition data were avail-
able for only 33 out of the 48 participants (n  20 for the 
high discrepancy condition, n  13 for low discrepancy). A 
one-way between-subjects ANOVA calculating hits minus 
false alarms showed that four study trials (high discrep-
ancy; M  43.80, SD  6.26) produced better recognition 
than did one study trial (low discrepancy; M  30.46, SD  
9.94) [F(1,31)  22.51, MSe  62.27, p  .001].

The operation span scores ranged from 0 to 27, with the 
modal score being 9.3 As expected, the average score for 
the two conditions was not significantly different (M  
10.21, SD  6.80 for the high-discrepancy condition; 
M  10.88, SD  3.75 for the low-discrepancy condi-
tion; F  1). To investigate possible relationships between 
working memory and prospective memory performance, 
correlations were calculated separately for each condi-
tion and prospective memory target set. There were no 
significant correlations between prospective memory per-
formance and operation span score (r  .03, p  .92 for 
the high-discrepancy group with eraser and steeple; r  
.31, p  .32 for the low-discrepancy group with spaghetti 
and thread, and r  .03, p  .92 for the low-discrepancy 
group with eraser and steeple). A correlation could not be 
computed for the high-discrepancy condition with spa-
ghetti and thread, because of perfect responding in pro-
spective memory performance.

DISCUSSION

The five nontarget preexposures condition produced 
higher prospective memory performance than did the two 

Table 1 
Mean Prospective Memory Performance  
as a Function of Condition and Targets

Condition

High  
Discrepancy

Low  
Discrepancy

Prospective Memory Targets  M  SD  M  SD

 Spaghetti/thread 1.00 .00 .54 .50
 Eraser/steeple  .54 .50 .46 .45

 Total   .77  .42  .50  .47
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preexposures condition. We did not anticipate this pat-
tern for a familiarity-based view (e.g., the familiarity-
plus-search view; McDaniel, 1995). A familiarity-based 
view would have led us to anticipate better prospective 
memory performance with two preexposures, because 
with five preexposures, the nontarget items would have 
been more familiar to the participants than the prospective 
memory targets, resulting in poorer prospective memory 
 performance.

The results did confirm the predictions of the discrepancy-
plus-search view. The five nontarget preexposures condi-
tion presumably created high discrepancy between the 
quality and coherence of processing target events from the 
nontargets, whereas the two nontarget preexposures condi-
tion presumably produced lower discrepancy. An effect of 
prospective memory target item set was also found, such 
that participants who saw spaghetti and thread as prospec-
tive memory targets performed better than those who saw 
eraser and steeple. The fact that an effect of preexposure 
condition was consistently found across various prospec-
tive memory targets provides evidence that the discrepancy 
effect is not restricted to particular materials.

This pattern might also be explained by Smith’s (2003) 
preparatory attentional and memory processes theory 
(PAM), which states that capacity-consuming processes 
(e.g., monitoring) and retrospective memory (e.g., tar-
get recognition) processes are required for prospective 
remembering. Perhaps preexposing the nontargets many 
times made it easier to discriminate between targets and 
nontargets during a recognition check, in comparison with 
preexposing nontargets fewer times. The present recogni-
tion data may be consistent with this suggestion, because 
studying the nontargets four times produced better sub-
sequent recognition of the nontargets than did studying 
them once. Still, this result does not necessarily imply 
that recognition of the targets themselves would be better 
when presented with frequently studied nontargets than 
with less frequently studied nontargets.

Finally, there was no significant correlation between 
prospective memory performance and working memory. 
This finding is consistent with the idea that prospective 
memory does not necessarily involve special resource-
 demanding (monitoring) processes recruited specifi-
cally for prospective remembering (cf. Smith, 2003). The 
 discrepancy-plus-search view would accommodate the 
absence of a correlation between prospective memory and 
working memory by the assumption that minimal, if any, 
additional resources are required in order to notice a pro-
spective memory target. Even the search component (once 
the target is noticed) may require few additional resources, 
indicating that nominal working memory capacity is suffi-
cient to support these processes (see Guynn & McDaniel, 
2005; Marsh et al., 1998). However, the lack of correlation 
must be interpreted cautiously, because it is possible that 
our prospective memory measure was not reliable enough 
to reveal a correlation.4 Clearly, more research is needed 
in order to better gauge the extent to which discrepancy-
plus-search requires attentional resources for attributions 

following the experience of discrepancy, the search pro-
cess, or both.

We acknowledge that prospective remembering may be 
mediated by a variety of processes, including monitoring-
type processes, depending on factors such as the number of 
targets to which participants must respond (see McDaniel 
& Einstein, 2000, for details). For instance, Smith (2003, 
Experiment 3) found an interaction between working 
memory span and orthography of target, which suggested 
that prospective memory retrieval requires capacity, and 
thus provided evidence for the PAM theory. Importantly, 
that experiment had six different prospective memory tar-
get items, whereas the present experiment used two tar-
gets. Using six different targets has been found to stimu-
late the recruitment of attentional resources (monitoring) 
for prospective remembering (Einstein et al., 2005). Our 
objective in the present work was to identify one possible 
process that people might engage when strategic monitor-
ing is not preferred or possible because of ongoing task 
demands.
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NOTES

1. Note that discrepancy can result in different attributions. The major 
point is that task context is expected to influence how discrepancy is 
interpreted (Whittlesea & Williams, 2001a). In a recognition test, dis-
crepancy would likely be attributed to familiarity. That is, an item gen-
erating the discrepancy is likely to be judged as having been seen before 
(in the study task). In other contexts, the feeling of discrepancy may be 
interpreted as signaling significance.

2. In HAL word frequency norms, the higher the numerical value of 
the word, the higher frequency (more frequent) the word.

3. The only 0-operation span score was a result of not writing down the 
words in order, not of a failure to remember any words.

4. Kelemen, Weinberg, Oh, Sanford, and Kaeochinda (2005) found 
significant test–retest reliability for event-based prospective memory 
using six prospective memory targets (presented one time each) under 
some circumstances; more targets were generally needed to produce re-
liability. In the present study, only two targets were used, and each was 
presented only once.
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