
Memory research has not only investigated the processes 
and contents of remembering, but also people’s beliefs and 
judgments about how and what they remember (see, e.g., 
Herrmann, 1982; Koriat, 1993; Metcalfe, 2000; Nelson, 
1992). A central memory judgment is the assessment of 
the quality of one’s recollections. When people judge the 
quality of their memories, they estimate how well or how 
accurately they remember past experiences. When peo-
ple believe that their memories are accurate and reliable, 
they will be more willing to draw conclusions from the 
remembered experiences and act accordingly (see Koriat 
& Goldsmith, 1996). In contrast, when people suspect that 
their recall is not accurate or reliable, they are more sus-
ceptible to social influence (e.g., Bless, Strack, & Walther, 

2001). How do people arrive at such judgments? What 
information do they use to assess how well they remember 
a target event or episode? Two main classes of cues have 
been described: content-based and feeling-based cues (see 
Koriat & Levy-Sadot, 1999; Whittlesea & Leboe, 2000). 
On the one hand, people may consider the content of a re-
trieved memory, such as its vividness or visual details, to 
determine how well and how reliably they remember the 
target information (e.g., Conway, 1996; Johnson & Raye, 
1981; Ross, Buehler, & Karr, 1998; Ross & MacDonald, 
1997). On the other hand, people may base their memory 
judgments on feelings concerning their retrieval perfor-
mance, such as the experienced ease of retrieving relevant 
information (e.g., Belli, Winkielman, Read, Schwarz, & 
Lynn, 1998; Benjamin, Bjork, & Schwartz, 1998; Kelley 
& Lindsay, 1993; Winkielman, Schwarz, & Belli, 1998). 
Whereas the use of retrieval ease has been demonstrated 
for entire life periods such as one’s childhood (Belli et al., 
1998; Winkielman et al., 1998), it is unclear whether re-
memberers refer to such a feeling-based cue in memory 
judgments for single events. The present research was 
conducted to investigate this open issue: Would remem-
berers use retrieval ease in judgments about memories for 
single events (i.e., episodic memories), even though such 
memories are characteristically different from memories 
for life periods?

There is little doubt that content-based cues can guide 
judgments about episodic or event memories. In content-
based memory judgments, the rememberer takes into ac-
count attributes of the memory itself, such as its vividness 
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or perceptual details (Conway, 1996; Conway & Pleydell-
Pearce, 2000; Johnson, Foley, Suengas, & Raye, 1988; John-
son, Hashtroudi, & Lindsay, 1993; Johnson & Raye, 1981; 
Ross & MacDonald, 1997). Vivid imagery seems to play a 
central role in such judgments (see Brewer, 1986; Conway, 
1990; Conway & Pleydell-Pearce, 2000; Garry, Manning, 
Loftus, & Sherman, 1996; Rubin, 2005; Williams, Healy, 
& Ellis, 1999). For instance, Dewhurst and Conway (1994) 
demonstrated that memories are experienced as subjectively 
“real” when they contain vivid visual images.

However, content attributes are not the only information 
from which people may infer the quality of their memo-
ries. People know that some pieces of information come to 
mind more easily than others, and they may use such feel-
ings of ease to make a variety of memory judgments (see, 
e.g., Benjamin & Bjork, 1996; Kelley & Lindsay, 1993; 
Koriat & Levy-Sadot, 1999; Whittlesea & Leboe, 2000). 
Thus, people may derive judgments not only from what 
comes to mind but also from how that information comes 
to mind. Early work on the tip-of-the-tongue experience 
(e.g., Hart, 1965) indicated that people may have a more 
or less pronounced feeling that they will be able to recall a 
specific piece of information. A burgeoning body of sub-
sequent research, typically subsumed under the field of 
metacognition, has explored in more detail such feelings 
of knowing or intuitions about successful future retrieval 
(e.g., Metcalfe, 2000; Nelson, 1992). More specifically, 
researchers have identified the ease of processing or re-
trieving pieces of knowledge (see Schwarz et al., 1991; 
Tversky & Kahneman, 1973) as a potent cue for judg-
ments of future memory performance (e.g., Begg, Duft, 
Lalonde, Melnick, & Sanvito, 1989; Benjamin & Bjork, 
1996; Benjamin et al., 1998; Koriat, 1993; Mazzoni & 
Nelson, 1995). The diagnosticity of retrieval ease in mak-
ing judgments about memory performance is supported 
by research revealing faster retrieval and greater feelings 
of knowing for more overlearned material (e.g., Nelson, 
Leonesio, Shimamura, Landwehr, & Narens, 1982).

Whereas these studies have revealed the use of feeling- 
based cues for assessments of one’s future memory per-
formance, relatively little research has applied this ratio-
nale to memory judgments at the time of retrieval. Kelley 
and Lindsay (1993) found that prior exposure to answers 
to general knowledge questions increased not only the 
speed but also the confidence with which participants 
gave the primed answers on a knowledge test. According 
to a widely accepted interpretation, the priming procedure 
enhanced the ease of retrieving an answer from memory, 
which, in turn, induced people to feel more confident in 
the accuracy of their answers (for research revealing simi-
lar effects on other types of judgments, see, e.g., Arkes, 
Hackett, & Boehm, 1989; Hasher, Goldstein, & Toppino, 
1977).

Subsequent studies by Winkielman et al. (1998) and 
Belli et al. (1998) extended the ease-of-retrieval approach 
to the domain of personal memory, demonstrating that 
people may use the experienced ease of retrieving spe-
cific events for judgments of memory related to an entire 

period of their lives—that is, childhood after the age of 
5 (see also Skurnik, Schwarz, & Winkielman, 2000). In 
these studies, participants rated their childhood memory as 
worse when they had retrieved many (e.g., 12 or 8) child-
hood events prior to their memory judgment than when 
they had recalled only a few (i.e., 4) events. Since partici-
pants reported experiencing the retrieval of many events 
as more difficult than the retrieval of a few, the researchers 
argued that participants based their memory judgments on 
the experienced ease of retrieving events from the target 
episode (for similar findings in other judgment domains, 
see, e.g., Haddock, Rothman, Reber, & Schwarz, 1999; 
Rothman & Schwarz, 1998; Schwarz et al., 1991; Wänke, 
Bohner, & Jurkowitsch, 1997; for a review, see Schwarz 
& Vaughn, 2002).

None of this research has specifically examined mem-
ories for personally experienced single events. Event 
memories are more restricted in temporal extension and 
less general than memories for life periods (Anderson 
& Conway, 1993; Conway, 1996; Conway & Pleydell-
Pearce, 2000), and they typically consist of more specific 
actions or subepisodes (see, e.g., Anderson & Conway, 
1993; Reiser, Black, & Abelson, 1985; Reiser, Black, & 
Kalamarides, 1986). People may experience greater dif-
ficulty retrieving subcomponents of single events when 
required to recall many of them, and as a result, they may 
judge their event memory to be poor. On the other hand, 
event memories may differ categorically from memories 
for life periods. In event memory, the recall of specific 
microevents or details may inadvertently focus a remem-
berer’s attention on content-based cues such as visual de-
tails. These content-based cues may, in turn, outweigh any 
concomitant feeling-based cues. In contrast, memories for 
entire life periods such as one’s childhood merely require 
the retrieval of rather abstract or general events (e.g., at-
tending school), for which the recall of content-based cues 
(such as sensory information) is not only unnecessary, but 
may not even be possible.1 Experiment 1 was conducted 
to shed light on this issue, investigating whether people 
would use ease of retrieval in memory judgments for per-
sonally experienced single events.

Even if retrieval ease is found to affect memory judg-
ments for such events, one may suspect that this effect does 
not necessarily apply to all kinds of event memories. Spe-
cifically, there is one class of event memories that seems to 
impose great constraints on memory judgments—that is, 
memories for publicly shocking events, such as murders 
of political leaders, natural disasters, or major terrorist at-
tacks (see Brown & Kulik, 1977; Neisser & Harsch, 1992; 
Schmidt, 2004; Talarico & Rubin, 2003; Weaver, 1993). 
The critical difference between such “flashbulb memo-
ries” and memories for mundane, nonshocking events is 
not found in their actual accuracy or quality, but rather 
in the concomitant judgments of memory quality: Flash-
bulb memories are apparently no more accurate than other 
episodic memories (McCloskey, Wible, & Cohen, 1988; 
Talarico & Rubin, 2003; Wright, 1993), but subjectively 
they appear exceptionally accurate and faithful. Although 
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the exact mechanism underlying such memory judgments 
is not known (see Talarico & Rubin, 2003), there is reason 
to suspect that these judgments are due to factors other 
than ease. Flashbulb events are usually vividly remem-
bered (see Rubin & Kozin, 1984). Moreover, people often 
hold a belief that memories such as those of the terrorist 
attacks on September 11, 2001, will never be forgotten 
(see, e.g., the Web site www.wwnfsept11.com). It is quite 
possible that these distinctive characteristics of flashbulb 
memories limit any influence ease of retrieval may have 
on memory quality judgments.

Support for this proposal can be found in the literature 
on judgments outside the memory domain. It indicates that 
high personal involvement in a nonmnemonic judgment 
task (Rothman & Schwarz, 1998) or extreme attitudes 
about the judgment object (Haddock et al., 1999) may 
preclude the use of ease-of-retrieval cues. For instance, 
Haddock et al. demonstrated that whereas participants 
with a moderate attitude concerning an issue (doctor- 
assisted suicide) used the subjective ease of retrieving 
issue-related arguments to infer their attitude, participants 
holding extreme attitudes did not. Haddock et al. argued 
that extreme-attitude participants did not refer to retrieval 
ease because they had already developed a chronically ac-
cessible evaluation of the attitude object that they used to 
form their judgments, irrespective of their retrieval feel-
ings. Although these results were obtained for judgments 
of attitudes, they may still point to similar processes in 
the domain of memory judgments: When people are still 
highly concerned about a past event or when they experi-
ence high emotional involvement with an event, they may 
readily derive their memory judgments without reference 
to ease of retrieval.

Thus, after demonstrating the use of ease of retrieval 
for a socially synchronized, nonshocking event (Experi-
ment 1), we will compare memory judgments for the same 
nonshocking event with those for a shocking public event, 
“9/11” (Experiment 2).

EXPERIMENT 1

In addition to extending the findings of Belli et al. 
(1998) and Winkielman et al. (1998) to judgments about 
episodic or event memory, we also introduced some ad-
ditional methodology and measures. First, the analyses 
reported by Belli et al. and Winkielman et al. did not ex-
plicitly address the mediating role of experienced ease of 
retrieval. These authors demonstrated both that the experi-
mental manipulation (recalling few vs. many events) af-
fected experienced ease and that ease was correlated with 
memory judgments (Belli et al., 1998). However, the cor-
relation between ease and memory judgments did not con-
trol for the recall task manipulation. We employed a me-
diational analysis (see Baron & Kenny, 1986) to examine 
the relations among the independent variable (the quantity 
of recalled memories), the proposed mediator (retrieval 
ease), and the dependent variable (memory judgment), in-
cluding the simultaneous effects of both memory quantity 
and retrieval ease in predicting memory judgments.

Second, it is conceivable that the ease-of-retrieval ma-
nipulation employed by Belli et al. (1998) and Winkiel-
man et al. (1998) not only affected experienced ease but 
also content-based cues. Possibly, memories provided 
toward the end of the recall list in the many-events con-
dition were not as vivid nor as rich in other attributes as 
memories provided in the few-events condition. In order 
to explore this possibility, we included ratings of a critical 
content-based cue (vividness), in addition to ratings of 
experienced ease.

In this experiment, participants were asked to rate the 
quality of their memories for their experiences on the 
previous New Year’s Eve, after an interval of either 1 or 
6 months. The experimental manipulation followed the 
procedure employed by Winkielman et al. (1998) and Belli 
et al. (1998), who instructed participants to recall either 
few or many instances from a target period prior to their 
judgments. The recall of fewer single memories should 
be experienced as relatively easy, whereas the recall of 
a larger number of memories should be experienced as 
rather difficult. If participants based their memory judg-
ments on experienced ease of retrieval (a feeling-based 
cue), ratings of memory quality should be lower after the 
recall of many rather than few specific memories.

Method
Participants. The participants were 93 people who responded to 

advertisements placed at the New School University in New York 
City (49 students of psychology, 23 students of other disciplines, 20 
nonstudents; 57 female, 35 male; mean age  25.2 years; 1 partici-
pant did not report demographic information). Forty-four of them 
participated 1 month after the target event (New Year’s Eve), and the 
remaining 49 participated after an interval of 6 months. None of the 
demographic variables were significantly correlated with the de-
pendent measures. The psychology students among the participants 
received curricular credit for their participation; all others received 
no compensation.

Design. The study was based on a 2 (number of memories: few 
vs. many)  2 (delay: 1 month vs. 6 months) between-participants 
design. The participants were randomly assigned to the few- or 
many-memories condition. The main dependent variable consisted 
of their quality judgments concerning their memories for experi-
ences on the previous New Year’s Eve (December 31).

Materials and Procedure. All participants were randomly 
handed one of two versions of a test booklet titled “Memory Ques-
tionnaire.” They were told to answer all questions in the given order. 
Those in the many-memories condition were first asked to recall 12 
memories of their experiences on the previous New Year’s Eve. In 
the few-memories condition, the participants were asked to recall 
4 memories. All participants were told not to include general facts 
about New Year’s Eve. They wrote down the different memories on 
separate lines below the task instruction, which were numbered ac-
cording to the number of required memories. On the next page of the 
test booklet, the participants were asked to judge the quality of their 
memory for the previous New Year’s Eve: “How good is your mem-
ory for what you did or experienced last New Year’s Eve?” (1  very 
poor, 9  very good ) On the same page, they rated the vividness of 
their memory (1  not vivid at all, 9  very vivid ). On a separate 
page, the participants then rated the difficulty of the recall experi-
ence (“How difficult was the above memory task for you?”; 1  
very easy, 9  very difficult). Those in the few-memories condition 
were also asked to recall another 8 memories on an additional page. 
Finally, on the last page of the test booklet, all participants indicated 
what they perceived to be the purpose and rationale of the study.



766    ECHTERHOFF AND HIRST

Assessment of recall performance. Although we carefully 
phrased the instructions for the recall task to elicit specific episodic 
memories from the participants, we also conducted a content analy-
sis to determine whether the responses fit the criterion. We defined 
as acceptable those responses that referred to personal experiences 
during the target episode (the previous New Year’s Eve). An ac-
ceptable response from the participants’ response sheets was, for 
instance, “I talked to my mom on the mobile phone shortly after 
midnight.” The coding manual also defined cases of unacceptable 
responses, such as general facts (i.e., impersonal knowledge) about 
New Year’s Eve (e.g., “Usually, there are fireworks”) or memories 
falling outside the required time frame (e.g., “I prepared food for 
the party 2 days before”). Two independent coders first eliminated 
redundant responses for each participant and then categorized the re-
maining responses as either acceptable or unacceptable (with suffi-
ciently high intercoder agreement,   .81). Discrepancies between 
the two coders were resolved with the help of a third coder. Three 
participants were excluded from the analyses because their recall 
reports contained a large number of unacceptable responses (from 
six to eight). These 3 people are not included in the 93 participants 
described in the Participants section above.

Results and Discussion
Manipulation checks. A manipulation check for the 

number of recalled memories confirmed that participants 
in the many-memories condition recalled significantly 
more memories before their memory judgments than did 
participants in the few-memories condition [F(1,89)  
67,946, MSe  0.02, p  .001]. There was no significant 
effect of the delay (1-month vs. 6-month sample) and no 
interaction (Fs  1.8, n.s.). Importantly, a manipulation 
check for recall difficulty (see Table 1) showed that par-
ticipants who recalled a large number of memories rated 
the recall task as more difficult (M  4.41, SD  1.82) 
than did participants who recalled only a small number 
of memories (M  2.55, SD  1.91) [F(1,89)  25.57, 
MSe  3.19, p  .001]. Retrieval was perceived as more 
difficult after a 6-month delay than after a 1-month delay 
[F(1,89)  9.85, p  .01], but there was no significant 
interaction between the number of memories and the delay 
(F  1, n.s.).

Recall performance. The mean number of memories 
participants recalled before the memory judgment (many-
memories condition) and both before and after the mem-
ory judgment (few-memories condition) was 11.96 (SD  
0.26). Thus, virtually all participants fully complied with 
the recall task by reporting the required number of dif-
ferent memories. A 2  2 ANOVA revealed that overall 
recall performance did not differ reliably either between 

the few-memories condition (M  11.94) and the many-
memories condition (M  11.98) or between the 1-month 
delay sample (M  11.95) and the 6-month delay sample 
(M  11.96) (all Fs  1, n.s.). Thus, eventual differences 
in memory judgments could not be due to unequal lev-
els of overall memory performance. Before their memory 
judgments, all participants in the few-memories condition 
reported the requested number of memories (i.e., four).

Judgments of memory quality. Participants’ ratings 
of the quality of their memories are shown in Table 1. Im-
portantly, participants judged their memory as worse after 
retrieving many memories from the target episode (M  
6.77, SD  1.33) than after retrieving only a few memo-
ries (M  7.71, SD  1.54) [F(1,89)  9.77, MSe  2.11, 
p  .01]. There was no significant main effect of delay and 
no significant number of memories  delay interaction 
(Fs  1). Planned contrasts revealed a significant effect of 
number of recalled memories on memory judgments both 
after a 1-month delay [F(1,89)  4.84, p  .05] and after 
a 6-month delay [F(1,89)  4.94, p  .05].

Mediational analyses. We followed the procedure rec-
ommended by Baron and Kenny (1986) to test whether 
the effect of the number of recalled memories on mem-
ory judgments was mediated by the experienced ease of 
retrieval. We tested four criteria of mediation suggested 
by Baron and Kenny: (1) the independent variable (i.e., 
number of memories) significantly predicts the dependent 
variable (i.e., judgment of memory quality); (2) the in-
dependent variable significantly influences the proposed 
mediator (i.e., ease of retrieval); (3) the proposed me-
diator significantly predicts the dependent variable; and 
(4) when the proposed mediator and the independent vari-
able are simultaneously entered in a regression analysis as 
predictors of the dependent variable, the influence of the 
proposed mediator remains significant, whereas the influ-
ence of the independent variable is significantly reduced. 
Ratings of recall difficulty were recoded so that higher 
values reflected higher ease (rather than higher difficulty). 
Thus, the naming of this variable was consistent with the 
conceptual framework.

The results of the complete mediational analysis are pre-
sented in Figure 1. As expected from the ANOVAs above, 
regression analyses revealed that ratings of memory qual-
ity were lower after the recall of many specific memories 
than after the recall of few [   .31, t(91)  3.14, p  
.01] (Criterion 1) and that retrieval ease was significantly 

Table 1 
Experiment 1: Mean Ratings of Recall Difficulty and Memory Quality 
as a Function of Number of Recalled Memories and Retention Interval

1-Month Interval 6-Month Interval

  
Few 

Memories  
Many 

Memories  
Few 

Memories  
Many 

Memories

Difficulty of retrieval 1.83 3.90 3.19 4.87
Memory quality  7.87  6.90  7.58  6.65

Note—Judgments were made on a 9-point scale (higher values indicate higher 
ratings). In the few-memories/1-month condition, n  23; in the few-memories/ 
6-month condition, n  26; in the many-memories/1-month condition, n  21; 
in the many-memories/6-month condition, n  23.
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related to the number of previously recalled memories 
[   .45, t(91)  4.80, p  .001] (Criterion 2). We also 
found that participants who experienced retrieval as eas-
ier exhibited higher ratings of memory quality [   .44, 
t(91)  4.66, p  .001] (Criterion 3). Most importantly, 
when number of memories and ease of retrieval were in-
cluded as predictors of memory judgments, only experi-
enced ease predicted the judgment of memory quality sig-
nificantly [   .37, t(90)  3.56, p  .001], whereas the 

 coefficient for the number of memories was reduced to 
nonsignificance [   .14, t(90)  1.37, p  .17]. The 
indirect effect of number of memories on memory qual-
ity via ease of retrieval was significant in a Sobel test of 
mediation (Sobel, 1982; z  2.87, p  .01) (Criterion 4). 
This pattern of findings suggests that the effect of the re-
called number of memories on memory judgments was 
at least partially mediated by the effect of participants’ 
experienced ease of retrieving their memories.

Vividness as a content-based cue. Ratings of vivid-
ness were significantly higher in the few-memories condi-
tion (M  7.22, SD  1.55) than in the many-memories 
condition (M  6.16, SD  1.61) [F(1,89)  10.76, 
MSe  2.52, p  .01]. Also, ratings of memory vividness 
were significantly correlated with judgments of memory 
quality, both in a bivariate regression (   .64, p  .001) 
and, more importantly, in the multiple regression used in 
the mediational analysis (   .54, p  .001). When vivid-
ness was included as an additional predictor in this regres-
sion analysis, the  coefficient for retrieval ease remained 
significant (   .22, p  .02). It should be noted that the 
close relation between the vividness ratings and memory 
quality could be due to the sequence of the two ratings in 
the test booklet: Participants rated the vividness of their 
memories always shortly after they rated memory quality. 
Because the two ratings are likely to strike participants 
as related, they may have tried to exhibit a consistent re-
sponse pattern in their ratings. Indeed, some of the partici-
pants reported in the postexperimental questioning seeing 
a connection between vividness and memory quality.

In sum, the analyses of Experiment 1 clearly demon-
strate that participants recalling many specific memories 
of a single-event episode (the previous New Year’s Eve) 
judged their memory for that event to be worse than did 
participants recalling only a few specific memories. Im-

portantly, both a manipulation check and a formal me-
diation analysis revealed that the effects on judgments of 
memory quality were mediated by the experienced ease 
of retrieving the specific memories. Notably, whereas viv-
idness ratings explained a substantial share of variance 
in the memory judgments, the inclusion of vividness did 
not eliminate the significant contribution of experienced 
ease. Thus, although the contribution of vividness may 
have been overestimated because of the rating order (see 
above), ease of retrieval still had a nonredundant (i.e., 
an independent) effect on memory judgments. In other 
words, the presence of a diagnostic content-based cue did 
not forestall the use of the feeling-based cue.

One cannot conclude from these findings that ease of 
retrieval is taken into account when making judgments 
about all types of episodic memories. As we already 
noted in the introduction, so-called flashbulb memories 
may be one possible exception. An opportunity to study 
this issue arose shortly after the September 11 terrorist 
attacks. One of the authors of this article (W.H.) is based 
in New York City; the other author (G.E.) was working as 
a postdoctoral fellow in New York City at the time of the 
attacks, and shortly afterward returned to Germany. As we 
argued above, the use of ease of retrieval may depend on 
the character of the target event, specifically on the con-
current perception of the event as more or less shocking. 
Experiment 2 was conducted to explore this possibility by 
comparing memory judgment processes for a nonshock-
ing event with those for a shocking event (learning about 
the September 11 attacks). The shocking nature of 9/11 is 
unquestionable (see Cohn, Mehl, & Pennebaker, 2004): 
Many people experienced negative emotions (Cohn et al., 
2004) or even suffered from pronounced emotional dis-
tress (Galea et al., 2002; Silver, Holman, McIntosh, Pou-
lin, & Gil-Rivas, 2002).

EXPERIMENT 2

As in Experiment 1, participants were again asked to 
recall either few (4) or many (12) memories before their 
memory judgments. In one condition, participants reported 
memory judgments for the same nonshocking event as in 
Experiment 1 (i.e., the previous New Year’s Eve), whereas 
those in two other conditions provided memory judg-

Ease of
Retrieval .37* (.44**)–.45***

–.14  (–.31**)
Memory Quality

Number of Memories
(few vs. many)

Figure 1. Mediational analysis for Experiment 1 with number of memories (few vs. many) 
as an independent variable, experienced ease of retrieval (recoded from ratings of difficulty) 
as a mediator, and rating of memory quality as the dependent variable. Path coefficients are 
standardized  coefficients from (multiple) regression analyses. The numbers in parentheses 
represent the direct effect (bivariate  coefficients) of one of the two predictors (i.e., number 
of memories or ease of retrieval) on ratings of memory quality prior to the inclusion of the 
other predictor. *p < .05. **p < .01. ***p < .001.
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ments for a shocking event—that is, learning about the 
terrorist attacks on September 11, 2001. The critical dif-
ference between the two groups remembering their 9/11 
experiences was the degree of shock present at the time of 
recall: Whereas the 9/11 events should still be perceived 
as highly shocking in temporal or physical proximity to 
the terrorist attacks, their shocking character may subside 
after a few months, especially outside the U.S. With these 
speculations in mind, we collected data from participants 
in Germany 1 month after the attacks (temporal proxim-
ity) and from participants in New York City 6 months after 
(physical proximity) and grouped them into what we will 
call the high-shock condition. We also collected data from 
participants in Germany 6 and 24 months after 9/11 (tem-
poral and physical distance). This group will be referred 
to as the attenuated-shock condition.

Method
Participants. A total of 322 students from the New School Uni-

versity in New York City and from the University of Cologne (Ger-
many) participated in this study (256 female, 65 male, 1 transgen-
der; mean age  27.1 years). Out of these, 108 participants were 
included in the high-shock condition, which was run in Germany 
1 month after 9/11 (50 participants) and in New York City 6 months 
after 9/11 (58 participants). A further 112 participants were in-
cluded in the attenuated-shock condition, which was run in Ger-
many 6 months (51 participants) and 24 months (61 participants) 
after 9/11. Another 102 participants were included in a no-shock 
condition (memories for the previous New Year’s Eve), which was 
run after delays of 1 month (52 participants) and 6 months (50 par-
ticipants) in Germany. The demographic variables did not differ 
significantly between the test conditions and were not significantly 
correlated with the dependent measures. The psychology students 
among the participants received curricular credit for their participa-
tion; all others received no compensation.

Design. The main study was based on a 2 (number of memories: 
few vs. many)  3 (shock level: high shock vs. attenuated shock vs. 
no shock) between-participants design. The dependent variables and 
manipulation checks were the same as in Experiment 1, except that 
the ratings in the high-shock and the attenuated-shock conditions 
referred to memories for 9/11. In addition, a no-task condition was 
used to verify our claims about the emotional involvement of the 
participants without the confound of the experimental manipula-
tion. The participants were randomly assigned to the few-memories, 
many-memories, or no-task condition.

Materials and Procedure. The materials and procedure were 
the same as in Experiment 1, except for the following modifications. 
The participants in the high-shock and attenuated-shock conditions 
received a test booklet titled “Memory for September 11.” The re-
call task instructions closely followed the wording in Experiment 1, 
except that they referred to the event of learning about the terrorist 
attacks of 9/11. The participants were told not to include facts or 
pieces of information that they had learned from the media or the 
press. The instruction for judging the quality of one’s 9/11 memory 
read: “How good is your memory for the circumstances under which 
you learned about or experienced the terrorist attacks on Septem-
ber 11?” (1  very poor, 9  very good ).

In the no-task condition, the participants were not given a recall 
task before rating their event memory. These participants rated their 
emotional involvement concerning the target event on a 9-point 
scale (1  not involved at all, 9  very involved ). The ratings of 
memory quality and vividness were then elicited in the same way as 
in the few- and many-memories conditions.

Assessment of recall performance. As in Experiment 1, we 
conducted a content analysis to determine the number of acceptable 

responses for each participant. In the high-shock and attenuated-
shock conditions, acceptable responses were those that referred to 
personal experiences during the target episode (learning about the 
9/11 events). An acceptable response, for instance, was “A colleague 
told me to switch on the TV.” Intercoder agreement was sufficiently 
high (   .80). Five participants (2 in the high-shock condition, 
2 in the attenuated-shock condition, and 1 in the no-shock condi-
tion) were excluded from the analyses because their recall reports 
contained a large number of unacceptable responses (from 6 to 10). 
For the sake of simplicity, these participants are not included among 
those described in the Participants section above.

Results and Discussion
Homogeneity within samples. In order to determine 

the homogeneity of the samples subsumed within the dif-
ferent shock-level conditions, mean scores on the main 
dependent variables were compared. In each of the three 
samples (high-, attenuated-, and no-shock samples), a 
2 (subsample)  2 (number of memories) ANOVA was 
run for each of the four dependent measures. The four  
ANOVAs involving the high- and attenuated-shock sam-
ples did not reveal any significant main effects or interac-
tions (all Fs  1.66, all ps  .20). As for the no-shock 
sample, ratings of memory quality, vividness, and emo-
tional involvement were higher 1 month after the target 
event than 6 months after the event (all ps  .05), and 
ratings of difficulty were significantly lower ( p  .001) 
after the 1-month interval than after the 6-month inter-
val. These findings are predicted by standard models of 
forgetting in episodic memory. More importantly for the 
present focus, there was no significant subsample  num-
ber of memories interaction in the no-shock condition (all 
Fs  1.8, all ps  .20), suggesting that the effect of the 
recall task (few vs. many memories) did not differ across 
the two subsamples for the nonshocking event.

Manipulation checks. Overall, participants in the 
many-memories condition recalled significantly more 
memories before their memory judgments than did partic-
ipants in the few-memories condition [F(1,209)  973.2, 
MSe  2.37, p  .001]. Thus, participants did follow the 
instructions for the recall task. In addition, a manipulation 
check for recall difficulty (see Table 2, top row) showed 
that participants who recalled a large number of memories 
rated the recall task as more difficult (M  4.17, SD  
2.02) than did participants who recalled only a small 
number of memories (M  2.63, SD  1.55) [F(1,209)  
38.83, MSe  3.21, p  .001]. Neither shock level nor 
the interaction between number of memories and shock 
level had significant effects [F(2,209)  1.41, p  .25, 
and F(1,209)  1.56, p  .21, respectively]. The differ-
ences in perceived difficulty were corroborated by tests of 
simple main effects within each of the three shock-level 
conditions [Fs(1,209)  5.97, all ps  .01].

A comparison of memory ratings across different shock 
levels in the no-task condition yielded the anticipated re-
sults (see Table 3). Clearly, ratings of emotional involve-
ment, memory quality, and vividness differed across the 
three groups [F(2,103)  12.87, MSe  4.05, p  .001; 
F(2,104)  5.29, MSe  1.74, p  .01; and F(2,104)  
13.64, MSe  2.10, p  .001, for the different ratings, re-
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spectively; the lower df for emotional involvement was due 
to a missing value]. Participants in the high-shock condi-
tion indicated significantly higher emotional involvement, 
memory quality, and vividness relative to those in either 
the no-shock [t(103)  4.63, p  .001; t(104)  2.89, 
p  .01; and t(104)  4.21, p  .001, for the three rat-
ings, respectively] or the attenuated-shock [t(103)  3.97, 
p  .001; t(104)  2.66, p  .01; and t(104)  4.68, p  
.001, respectively] condition. All other paired contrasts 
were nonsignificant (ts  1, n.s.).

Recall performance. Importantly, neither the main ef-
fect of number of memories nor the interaction between 
number of memories and shock level were significant 
(Fs  1, n.s.). The number of recalled memories did dif-
fer significantly across the different shock levels of the 
target event [F(2,209)  14.75, MSe  5.01, p  .001]. 
The mean number of recalled memories was higher in 
the high-shock condition (M  10.90) than in the attenu-
ated-shock condition (M  9.69) [F(1,209)  10.39, p  
.01], and these mean scores were both lower relative to the 
no-shock condition (M  11.69) [F(1,209)  4.38, p  
.05, and F(1,209)  29.08, p  .001, respectively]. Thus, 
whereas most participants recalling their New Year’s Eve 
experiences reported the required number of memories, 
substantially fewer participants recalling their 9/11 experi-

ences listed the required number. Across all shock levels of 
the target event, participants in the few-memories condition 
reported the requested number of memories (i.e., four).

Participants who do not achieve the task criterion may 
feel that they perform worse compared to participants who 
fully reach the required number of memories. Lower per-
ceived task accomplishment may, in turn, lead to lower 
judgments of memory quality. Thus, the reported ease-
of-retrieval effects might have been driven by participants 
who did not recall all of the requested memories in the 
many-memories condition. In order to control for this 
possible confound, the main analyses were recalculated 
for a subset of participants who fully completed the recall 
task (see Belli et al., 1998). Even given the loss of statisti-
cal test power, the statistical inferences drawn from the 
restricted data set matched those drawn from the unre-
stricted data set.2

ANOVA for judgments of memory quality. Par-
ticipants’ ratings of memory quality are shown in Table 2 
(middle row). Importantly, the effect of the number of 
memories depended on the specific nature of the remem-
bered event: An ANOVA revealed main effects of num-
ber of memories [F(1,209)  11.49, p  .001] and shock 
level [F(2,209)  7.34, p  .001], which were quali-
fied by a significant interaction between the two factors 
[F(2,209)  4.51, MSe  2.14, p  .05]. Further analysis 
demonstrated that whereas memory judgments were sig-
nificantly lower after the recall of many (vs. few) instances 
in the no-shock [F(1,209)  9.37, MSe  2.14, p  .01] 
and the attenuated-shock [F(1,209)  11.45, p  .001] 
conditions, there was no such effect when the shock of the 
target event was still strong (F  1, n.s.).

Mediational analyses. As in the data analysis for Ex-
periment 1, we followed the procedure recommended by 
Baron and Kenny (1986) to investigate whether ease of re-
trieval mediated the number-of-memories effects on mem-
ory judgments in the attenuated-shock and no-shock condi-
tions. The four criteria of mediation outlined by Baron and 
Kenny were tested in both conditions (see Experiment 1). 
Figure 2 summarizes the findings from these analyses.

Regression analyses for the no-shock and attenuated-
shock conditions revealed that ratings of memory quality 

Table 2 
Experiment 2: Mean Ratings of Recall Difficulty, Memory Quality, and Vividness of Memories 

as a Function of Number of Recalled Memories and the Shocking Character 
of the Remembered Event

No Shock Attenuated Shock High Shock

  
Few 

Memories  
Many 

Memories  
Few 

Memories  
Many 

Memories  
Few 

Memories  
Many 

Memories

Difficulty of retrieval 2.69 4.11 2.59 4.69 2.61 3.67
Memory quality 7.63 6.58 8.27 7.14 7.94 8.12
Vividness  7.34  6.47  7.78  6.94  7.78  7.39

Note—In the no-shock condition, participants recalled experiences on the previous New Year’s Eve. Partici-
pants in the high-shock and attenuated-shock conditions provided memory judgments for their experiences 
surrounding “September 11.” In the attenuated-shock condition, memory judgments were elicited from 
participants in Germany 6 and 24 months after 9/11 (temporal and physical distance). In the high-shock 
condition, memory judgments were provided by participants in Germany 1 month after the attacks (temporal 
proximity) and participants in New York City 6 months after 9/11 (physical proximity). Judgments were 
made on a 9-point scale (higher values indicate higher ratings); n was between 33 and 38 per cell.

Table 3 
No-Task Condition in Experiment 2: Mean Ratings (and 

Corresponding Standard Deviations) of Emotional Involvement, 
Memory Quality, and Vividness of Memories as a Function of 

the Shocking Character of the Remembered Event

No Shock
Attenuated 

Shock High Shock

  M  SD  M  SD  M  SD

Emotional involvement 4.59 1.90 5.05 2.20 6.87 1.91
Memory quality 7.55 1.43 7.69 1.63 8.49 0.79
Vividness  6.66  1.37  6.62  1.83  8.15  1.01

Note—Participants in this control condition were not asked to recall 
specific memories before making their ratings. All judgments were made 
on 9-point scales (higher values indicate higher ratings). In the no-shock 
condition, n  29; in the attenuated-shock condition, n  39 (n  38 
for emotional involvement due to a missing value); in the high-shock 
condition, n  39.
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were lower after the recall of many rather than few spe-
cific memories [   .29, t(71)  2.50, p  .01, and   

.41, t(71)  3.83, p  .001, respectively] (Criterion 1). 
Also, participants’ experienced ease was significantly 
related to the number of previously recalled memories 
[   .33, t(71)  2.91, p  .01, and   .51, t(71)  
4.94, p  .001, for the no-shock and attenuated-shock 
conditions, respectively] (Criterion 2). Furthermore, par-
ticipants experiencing retrieval as easier exhibited higher 
ratings of memory quality both in the no-shock [   .74, 
t(71)  9.34, p  .001] and attenuated-shock [   .61, 
t(71)  6.53, p  .001] conditions (Criterion 3). Most 
importantly, when number of memories and ease of re-
trieval were simultaneously included as independent vari-
ables, only experienced ease predicted the judgment of 
memory quality significantly [   .73, t(70)  8.60, p  
.001, and   .54, t(70)  5.01, p  .001, in the no-shock 
and attenuated-shock conditions, respectively], whereas the 

 coefficient for the number of memories was reduced to 
nonsignificance [   .05, t(70)  0.56, p  .58, and 

  .14, t(70)  1.29, p  .20, respectively]. The indi-
rect effect of number of memories on memory quality via 
ease of retrieval was significant in Sobel (1982) tests of 
mediation for both types of target events [z  2.76, p  .01, 
and z  3.51, p  .001, for the no-shock and attenuated- 
shock conditions, respectively] (Criterion 4). Thus, the 

effect of the number of recalled memories on memory 
judgments was at least partially mediated by the effect of 
participants’ experienced ease of retrieval when the target 
event either was not shocking at all or had ceased being 
highly shocking.

In contrast, when the target event was highly shocking, 
neither number of recalled memories nor ease of retrieval 
was a significant predictor of judgments of memory qual-
ity [   .07, t(67)  0.60, p  .55, and   .18, t(67)  
1.50, p  .14, respectively]. As expected from the signifi-
cant manipulation check, number of memories did have a 
significant effect on ease of retrieval [   .36, t(67)  
3.15, p  .01]. When number of memories and ease of 
retrieval were both included as independent variables, 
ease of retrieval had only a marginally significant effect 
on memory judgments [   .24, t(66)  1.84, p  .07], 
and the effect of number of memories remained nonsig-
nificant [   .16, t(66)  1.23, p  .22]. Clearly, in the 
high-shock condition judgments of memory quality could 
not be predicted by either the simultaneous or the separate 
contributions of number of memories and retrieval ease.

Thus, when there was an effect of number of memories 
on memory judgments (as in the no-shock and attenuated- 
shock conditions), this effect was mediated by the experi-
enced ease of retrieving specific memories from the target 
episode. When there was no such effect (as in the high-

Figure 2. Experiment 2: Separate mediational analyses for memory judgments for differ-
ent shock levels of the remembered event (no-shock, attenuated-shock, and high-shock condi-
tions) with number of memories (few vs. many) as an independent variable, experienced ease 
of retrieval (recoded from ratings of difficulty) as a mediator, and rating of memory quality 
as the dependent variable. Path coefficients are standardized  coefficients from (multiple) 
regression analyses. The numbers in parentheses represent the direct effect (bivariate  coef-
ficients) of one of the two predictors (i.e., number of memories or ease of retrieval) on ratings 
of memory quality prior to the inclusion of the other predictor. **p < .01. ***p < .001.
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.16 (.07)
Memory Quality

Number of Memories
(few vs. many)
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shock condition), the contributions of both number of 
memories and retrieval ease in predicting memory judg-
ments were rather low.

Moderation by shock level. The analyses in the 
previous section provided descriptive evidence that the 
strength of association between the independent variables 
(ease of retrieval and number of memories) and memory 
judgments differed across the three shock levels of the re-
membered event. In statistical terms, the relation between 
the independent variables and the dependent variable ap-
peared to be moderated by shock level. This moderation 
will now be more formally examined by means of multiple 
regression, including interaction terms (see Aiken & West, 
1991; Baron & Kenny, 1986), in order to allow statistical 
inferences about the strength of moderation, rather than 
mere description. Introducing interaction terms in a mul-
tiple regression enables us to test the hypothesis that the 
effect of one independent variable (here, either number of 
memories or retrieval ease) depends on another indepen-
dent variable (the categorical variable shock level).

Contrast coding was used to represent the different 
shock levels and the number-of-memories conditions (see 
Cohen, Cohen, West, & Aiken, 2003). Shock level was 
contrast coded in order to compare the high-shock condi-
tion (coded as 2) with both the attenuated-shock (coded 

1) and the no-shock (also coded 1) conditions. Thus, 
we could test whether the independent variables (ease and 
number of memories) were less closely associated with 
memory judgments when the remembered event was 
highly shocking than when it was less or not at all shock-
ing. Number of memories was contrast coded in order to 
compare the many-memories condition (coded 1) with 
the few-memories condition (coded 1). In order to ex-
amine moderating influences of shock level on (1) the  
number-of-memories effect and (2) the retrieval ease effect, 
two interaction terms were computed—number of memo-
ries  shock level and retrieval ease  shock level.

The reported mediation of the number-of-memories 
effect through retrieval ease suggested a comparison of 
two regression models—that is, a restricted model includ-
ing number-of-memories but not retrieval ease effects 

(Model 1), and an extended one including terms for both 
effects (Model 2). The continuous predictor (retrieval 
ease) was centered by means of a z transformation (see 
Aiken & West, 1991). Neither higher order interactions 
(e.g., three-way interaction terms) nor the number of 
memories  retrieval ease interaction are reported here, 
because they were not significant in additional regression 
analyses conducted during the preparation of this article. 
As can be seen in Table 4, the contrast-coded shock level 
significantly predicted memory judgments in both mod-
els, with a highly shocking event involving higher judg-
ments of memory quality. Also, number of memories had 
a significant effect in Model 1 that was qualified by a sig-
nificant number of memories  shock level interaction. 
In contrast, when memory judgments were regressed on 
the extended set of predictors in Model 2, retrieval ease 
had a significant effect, qualified by a significant retrieval 
ease  shock level interaction, whereas all effects involv-
ing number of memories were nonsignificant. These find-
ings present strong evidence that (1) memory judgments 
depended on the ease of retrieving specific memories 
rather than on the number-of-memories manipulation, and 
(2) the ease-of-retrieval effect was significantly moderated 
by the shocking character of the target event. As expected 
from the previous analyses, the signs of the  coefficients 
indicated that memory judgments depended less on re-
trieval ease when the remembered event was highly shock-
ing than when it was less or not at all shocking. It should be 
noted that Model 2 explained substantially more variance 
(adjusted R2  .37) than did Model 1 (adjusted R2  .11), 
testifying to the important role of retrieval ease and its mod-
eration by shock level in predicting memory judgments.3

Vividness as a content-based cue. Ratings (see 
Table 2, bottom row) were higher for 9/11 memories than 
for New Year’s Eve memories [F(1,209)  5.74, p  .01, 
and F(1,209)  2.68, p  .051, for the comparisons of 
the high- and attenuated-shock conditions, respectively, 
with the no-shock condition]. Ratings of vividness were 
significantly lower after the recall of many rather than 
few memories only for the no-shock [F(1,209)  4.86, 
p  .05] and attenuated-shock [F(1,209)  4.54, p  .05] 

Table 4 
Standardized Regression Coefficients ( ) and Corresponding t Statistics 

From Different Multiple Regression Analyses of Memory Judgments

Model 1 Model 2

Predictor   t   t

Number of memories (many vs. few) .22 3.41*** .01 .23***

Retrieval ease – – .49 7.78***

Shock level (high vs. attenuated/no shock) .19 2.94*** .16 2.86**

Number of memories  shock level .19 3.00*** .09 1.62
Retrieval ease shock level  –  –  .15 2.45**

Note—These analyses were conducted across all three shock-level conditions. Shock 
level was contrast coded to compare the high-shock condition (coded as 2) with both 
the attenuated-shock condition (coded as –1) and the no-shock condition (also coded 

1). Number of memories was contrast coded to compare the many-memories condi-
tion (coded as 1) with the few-memories condition (coded as 1). Adjusted R2  .11 
and .37 for Models 1 and 2, respectively; df  214 for all t statistics. Retrieval ease was 
based on recoded ratings of retrieval difficulty, with higher scores reflecting greater 
ease. See the text for further explanations. **p  .01. ***p  .001 (one-tailed).
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conditions, not for the high-shock condition (F  1, n.s.). 
The number of memories  shock level interaction was 
not significant (F  1). When vividness was included as 
an additional predictor in the previous regression mod-
els, it had a significant effect, which did not eliminate the 
other, previously found effects. Across all shock levels, 
vividness was significantly correlated with memory judg-
ments, both in a bivariate regression (   .68, p  .001) 
and in the regression model used in the mediational analy-
sis (i.e., a model with number of memories and retrieval 
ease as predictors;   .52, p  .001). When vividness was 
included as an additional predictor in this model, the  co-
efficient for experienced ease remained highly significant 
(   .30, p  .001). In three separate regression analyses 
for each of the different shock levels, vividness was a sig-
nificant predictor (all s between .43 and .50, ps  .001), 
and retrieval ease remained significant in the attenuated-
shock and no-shock conditions (   .24, p  .01, and 

  .48, p  .001, respectively). Furthermore, when viv-
idness was included in the regression models testing mod-
eration, it had a highly significant effect ( s  .47, ps  
.001), yet all significant effects reported for Models 1 and 
2 still remained significant, with approximately the same 

 coefficients and t values as in the analyses above (see 
Table 4). The effects found for retrieval ease as well as the 
moderation of retrieval ease effects by shock level were 
independent of the contribution of vividness.

In sum, the mechanisms underlying judgments of mem-
ory quality differed depending on the perceived status of 
the event at the time of remembering. Findings from a 
no-task control condition confirmed the assumption that 
participants in close temporal or physical proximity to the 
9/11 events perceived the target event as highly shock-
ing: Consistent with the literature on flashbulb memories 
(e.g., Brown & Kulik, 1977; Christianson, 1992; Talarico 
& Rubin, 2003), the highly shocking public event was re-
membered with greater emotional involvement, greater 
confidence in the quality of one’s memory, and higher 
vividness than was reported in the other conditions. 
Across all shock levels of the target event, the recall of 
many memories was accompanied by lower ratings of re-
trieval ease, but only in the attenuated-shock and no-shock 
conditions were these feeling-based differences reflected 
by rememberers’ memory judgments. In fact, when 9/11 
experiences were perceived as highly shocking, memory 
judgments were even slightly, although nonsignificantly, 
higher after the recall of many than after the recall of 
few specific memories. In contrast, when the same 9/11 
experiences seemed more remote and less shocking (at-
tenuated shock) or when the remembered event was not 
shocking, memory judgments were significantly lower 
after the recall of many rather than of few memories. This 
effect of number of memories was mediated by the experi-
enced ease of retrieving these memories, a finding that rep-
licates a main result of Experiment 1. Additional regression 
analyses formally confirmed the descriptive finding that 
the ease-of-retrieval effect was moderated by the shocking 
character of the remembered event. Because the target event 
was exactly the same in the high-shock and attenuated- 

shock conditions, differences other than the current shock-
ing character of the remembered event can hardly account 
for the pattern of findings. Correlational evidence suggests 
that our participants also took into account their memories’ 
vividness (i.e., a content-based cue) to derive judgments of 
memory quality.

GENERAL DISCUSSION

Inferences, heuristics, and educated guesses play a sig-
nificant role in memory (see, e.g., Bransford & Johnson, 
1972; Koriat, Goldsmith, & Pansky, 2000). For instance, 
they may affect remember–know judgments (Strack & 
Förster, 1995), judgments about the source of memory 
(e.g., Mather, Johnson, & DeLeonardis, 1999), judgments 
of learning (e.g., Benjamin et al., 1998), or the feeling of 
knowing (e.g., Koriat, 1993). The present research sup-
ports the notion that inferential processes also play a role 
in judgments about memory quality (see Skurnik et al., 
2000). Several studies have shown that the experienced 
ease of retrieval can guide judgments about future mem-
ory performance (e.g., Begg et al., 1989; Benjamin et al., 
1998) or about the quality of memory for a life period 
(Belli et al., 1998; Winkielman et al., 1998). Our findings 
demonstrate that ease of retrieval also guides judgments 
about the quality of memories for discrete episodes from 
the past. Hence, theorizing about how people judge their 
event memory during retrieval should take into account 
feeling-based cues in addition to well-researched content-
based cues such as vividness or sensory detail (see, e.g., 
Conway, 1996; Conway & Pleydell-Pearce, 2000; Johnson 
et al., 1993; Johnson & Raye, 1981).

We manipulated ease of retrieval by using a technique 
that required participants to generate either many (12) or 
few (4) memories for a particular past episode, an adapta-
tion of the methodology of Winkielman et al. (1998) and 
Belli et al. (1998). Our participants were more likely to 
judge their memory for an episode as harder to retrieve 
if they had previously generated many specific memories 
about the episode rather than only a few. The mediational 
analyses established that the effect of this manipulation 
on quality judgments was indirect, mediated through re-
trieval ease. This evidence essentially justifies using the 
term ease-of-retrieval effect on memory judgments, rather 
than referring to the principal finding as a number-of-
memories effect.

Our findings also suggest that content-based cues 
such as vividness may play a yet underestimated role in 
demonstrations of ease-of-retrieval effects, although the 
close proximity of the memory quality and vividness rat-
ings qualifies any definite conclusion (for the role of 
vivid imagery in memory, see, e.g., Brewer, 1986; Con-
way & Pleydell-Pearce, 2000; Garry et al., 1996). When 
we found ease-of-retrieval effects, manipulating number 
of memories not only affected experienced ease but also 
ratings of vividness (see Experiment 1 and the attenuated- 
shock and no-shock conditions in Experiment 2). Specifi-
cally, memories recalled in the many-memories condition 
were less vivid than those recalled in the few-memories 
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condition. This finding is consistent with the idea that 
memories provided toward the end of the recall list in 
the many-memories condition suffer in content attributes 
relative to memories provided earlier on in the list. Be-
cause of a recency effect, the less vivid (thus, relatively 
impoverished) memories at the end of the list may even be 
particularly salient at the time of making a memory judg-
ment. Hence, previously reported effects of the number 
of recalled memories on memory judgments (Belli et al., 
1998; Winkielman et al., 1998) may have resulted from 
differences in content attributes rather than from differ-
ences in retrieval ease per se. Going beyond the scope of 
these studies, the present research examined the roles of 
both vividness and retrieval ease in regression analyses. 
As a result, we found that although vividness was a highly 
significant predictor, there still was a nonredundant ef-
fect of retrieval ease on memory judgments. Thus, even 
if differences in memory judgments can be explained by 
differences in vividness, one must still reckon with ease of 
retrieval as an independent cue to memory judgments.

In addition to finding evidence that both content-based 
and feeling-based cues guided judgments of memory 
quality, we found that when participants were in shock 
about the attacks of September 11, 2001, they did not 
rely on retrieval ease when judging their corresponding 
episodic memories (Experiment 2). There are two possi-
bilities as to how rememberers arrived at their memory 
judgments for such a highly shocking event. First, ratings 
of memory vividness were higher when the remembered 
event was highly shocking than when it was experienced 
as less shocking (as a result of temporal and physical dis-
tance from September 11) or when the event did not pos-
sess a shocking character in the first place (New Year’s 
Eve). Also, participants in the high-shock condition did 
not rate their memories as less vivid when they had previ-
ously recalled a large number of memories than when they 
had recalled only a few. Thus, memories for the highly 
shocking event apparently had a degree of vividness that 
remained greatly unaffected by the manipulation of num-
ber of memories. This high and robust level of vividness 
may have been sufficiently powerful to affect memory 
judgments within the apparently small margin at the top 
of the rating scale. Thus, above a certain threshold level, 
vividness may be so salient that it forestalls the use of 
other cues, such as retrieval ease.

Second, the quality judgments could have been based 
on norms about what one ought to remember about shock-
ing events. Refrains such as “I will never forget” were 
often heard, especially in the U.S., after the attacks of 
September 11 (for instance, see Web sites such as www 
.wwnfsept11.com). Such statements are ethical claims 
about a duty to remember (Margalit, 2002), and they also 
imply normative beliefs about what and how people ought 
to remember (see Jost, Kruglanski, & Nelson, 1998). In 
this vein, Costermans, Lories, and Ansay (1992) found 
that judgments about semantic memory were significantly 
correlated with the strength of normative beliefs, such as 
“I ought to know the answer because everyone certainly 

knows it.” Similarly, the participants in the high-shock 
condition may have reasoned: “Everyone ought to remem-
ber September 11 as if it were yesterday” or “I ought to re-
member how I learned about the attack because everyone 
else does.” Such reasoning may have overshadowed par-
ticipants’ actual retrieval experiences. Thus, people may 
have judged episodic memories of their encounter with 
9/11 on the basis of nonepisodic knowledge.

Further research is needed to investigate whether high 
levels of vividness or metamemory claims, or a combina-
tion of the two, are responsible for the observed differ-
ences between memory judgments for highly shocking 
versus less or nonshocking events. Clearly, effective ex-
perimental manipulations of both content-based cues and 
normative beliefs would be helpful in this respect. Future 
studies, then, may build on the main message of the pres-
ent research: Feeling-based cues such as ease of retrieval 
can guide judgments for single events, yet when people 
are highly shocked about an event, they tend to place less 
emphasis on ease of retrieval.
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NOTES

1. We thank Bob Belli for pointing out this aspect in response to an 
earlier version of this article.

2. Restricting the analysis to completers reduced case numbers in the 
many-memories condition from 33 to 23 in the high-shock condition, 

from 36 to 14 in the attenuated-shock condition, and from 38 to 32 in 
the no-shock condition. However, the pattern of findings for the main 
analyses remained unchanged for the subset of completers. Whereas 
memory judgments were significantly lower after the recall of many 
(vs. few) instances in the no-shock condition [F(1,171)  5.97, MSe  
2.16, p  .01] and the attenuated-shock condition [F(1,171)  3.92, 
p  .05], there was no such effect when the target event was still highly 
shocking (F  1, n.s.). Also, participants who recalled a large number of 
memories rated the recall task as more difficult than did participants who 
recalled only a small number of memories [F(1,171)  25.36, MSe  
3.10, p  .001]. Neither shock level nor the interaction between num-
ber of memories and shock level had significant effects (Fs  1, n.s.). 
Again, the differences in perceived difficulty were corroborated by tests 
of simple main effects within each of the three shock-level conditions 
[Fs(1,171)  6.21, ps  .01].

3. It should be pointed out that the main pattern of findings (in par-
ticular, the statistical inferences) remained unchanged when the actual 
number of recalled memories was substituted for the contrast-coded in-
dependent variable (number of memories) in the regression analyses.

(Manuscript received August 19, 2003; 
revision accepted for publication May 18, 2005.)
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