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Memories Out of Order: Thought Suppression and the 
Disturbance of Sequence Memory 

Daniel M. Wegner, Frances Quillian, and Christopher E. Houston 
University of Virginia 

Participants in 2 experiments watched a filmed story and then left the lab--with instructions not to 
think about the film, with instructions to think about the film, or with no instructions. Memories of 
the film, assessed on participants' return to the lab some 5 hr later, showed reliable effects of thought 
suppression on memory for the sequence of events in the film. Participants who suppressed thoughts 
of the film were less able to retrieve the order of events by several measures than were those in the 
other groups, even though their retrieval of the events themselves as assessed by recognition; free 
recall, and cued recall was not generally impaired. 

The first memories were puzzling snapshots from her childhood. 
(Boodman, 1994, p. 12) 

The individual has an image, sensation, or isolated thought, but 
does not know with what it is connected, what it means, or what to 
do with it. (Laub & Auerhahn, 1993, p. 292) 

I had a flash in my mind. The closest way I can describe it is that it 
was much like viewing slides in a slide show, when the slide goes by 
too fast, but slow enough to give you some part of the image. (Bass 
& Davis, 1988, p. 73) 

Victims of traumatic events often describe their recollections 
of these episodes as fragmentary, more like snapshots or slides 
than the replay of a continuous experience. It is as though an 
episode that one doesn't want to think about comes apart in 
memory somehow, breaking into pieces that no longer flow to- 
gether. This quality of the memory of horrible events has long 
been treated by psychologists as a curiosity, a minor facet of 
trauma that might be linked in some way with "flashbacks" and 
the difficulty of memory retrieval, but that inspires little interest 
by itself. Our research was based on the possibility that this ob- 
servation might be a clue that signals something more genera lq  
a way to conceptualize the role of conscious thought suppres- 
sion in the mechanism of forgetting. 

Our idea is that when people experience unpleasant episodes, 
they often respond to the retrieval of memories of the experi- 
ence by consciously trying not to think about them. Thought 
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suppression, in other words, is a common response to traumatic 
or other unpleasant memory (Janoff-Bulman & Timko, 1987; 
Pennebaker, 1990; Terr, 1983; Wegner, 1989). The memory 
may be very vivid, of course, and it may return repeatedly, but 
each time any image of the episode returns thought suppression 
is quickly marshaled and attention is redirected to some dis- 
tracter. Over time, then, whatever memory existed of the con- 
tinuous experience of the episode is clipped into sundry frames, 
each of which may become memorable by itself--but may also 
become associated with distracters used to suppress it and dis- 
sociated from the other frames that originally preceded and fol- 
lowed it. The episode can no longer be replayed in one's mind 
when the continuity of the story is lost in this way, and so it is 
effectively forgotten. We conducted two studies to see whether 
thought suppression indeed has the result of disordering mem- 
ory for an episode. 

The memory disorder hypothesis is not an obvious extension 
of experimental studies of thought suppression to date. In fact, 
these studies indicate that people have trouble even eliminating 
a thought from consciousness, much less erasing it from mem- 
ory. People who are asked not to think about a white bear and 
yet are instructed to report recurrences of the thought, for in- 
stance, indicate multiple such recurrences in a matter of min- 
utes (Wegner, Schneider, Carter, & White, 1987). Thought sup- 
pression increases the cognitive accessibility of suppressed 
thoughts as compared to thoughts that are the target of inten- 
tional concentration in Stroop interference and speeded word 
association tasks (Wegner & Erber, 1992; Wegner, Erber, & Za- 
nakos, 1993). These findings suggest that thought suppression 
creates a monitoring process that ironically increases the auto- 
matic activation of the very thought that is to be suppressed 
(Wegner, 1992, 1994). Such a monitoring process would seem 
to make the successful avoidance of consciousness of any 
thought quite a challenge, and this part of the literature on 
thought suppression thus suggests that forgetting through sup- 
pression seems unlikely. 

The evidence even points to the possibility that suppression 
could improve memory for a thought. If suppression increases 
automatic activation, this should increase the likelihood of un- 
intended or cued retrieval at the least, and thus might also en- 
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hance retrieval during intentional recall (Richardson-Klavehn 
& Bjork, 1988). The finding that people often coritinue to re- 
member items they have been asked intentionally to forget is 
consistent with this possibility (Wegner, Bjork, & Eich, 1994). 
However, this suggestion is based on the general assumption that 
all thoughts a person might suppress are similar in form to the 
discrete objects that have usually been used as targets in thought 
suppression research, or to the single words usually used as 
targets in directed forgetting research (e.g., Bjork, 1989). One 
clear exception to this assumption is the suppression of 
thoughts about an episode. 

The traumatic experiences that people might suppress 
thoughts about are not white bears or concrete nouns, of  course, 
but rather are temporally extended sequences of events with a 
range of  sensory aspects, many personal implications, and 
multiple forms of  potential memory representation. Suppres- 
sion research has frequently not included topics much more 
complex than the white bear, and even studies of  suppression of  
personal failures (e.g., Wenzlaff, Wegner, & Roper, 1988), pain- 
ful sensations (Cioffl & Holloway, 1993 ), or personally intrusive 
thoughts (e.g., Kelly & Kahn, 1994; Salkovskis & Campbell, 
1994; Wegner & Gold, 1995) have focused on suppression 
targets that are objects or moments (cf. Schooler & Herrmann, 
1992) and are quite unlike the episodic experience that could 
characterize a traumatic event. We suspect that when suppres- 
sion is aimed at more extended memories, it might have conse- 
quences beyond the basic accessibility enhancement found for 
more specific targets of  thought. 

To understand why this might be true, start by considering 
the simple case of  suppressing a specific thought or image. 
When people undertake this task, they automatically monitor 
the return of the thought or image. Any such return then typi- 
caUy involves the full-blown intrusion of  the thought to mind 
("There 's  that white bear"),  and this starts the person in search 
o fa  distracter (Wegner, 1992). In the case of an episodic mem- 
ory of  some length, however, it is unlikely that the memory will 
return all of  a piece, but rather that some part of  the memory 
trace will come to consciousness before the rest. Although it 
might be possible to recall all of an episode in some sense 
(perhaps by remembering the name or some prototypical es- 
sence of  it),  short of sitting and thinking through the whole 
thing from beginning to end, the retrieval is bound to be lim- 
ited. The episode will be sampled, with some one moment com- 
ing to mind first. This means that the monitoring process can 
discover the return of the suppressed thought before the entire 
thought has been retrieved. Self-distraction is then likely to be 
initiated in service of suppression as soon as any recognizable 
portion of  the episode has intruded into consciousness. 

Now in the case of  the suppression of  specific thoughts, each 
act of  self-distraction creates associations between the un- 
wanted thought and whatever thought was by chance used as a 
distractor (Muris,  Merckelbach, & de Jong, 1993; Wegner et al., 
1987; Wegner, Schneider, Knutson, & McMahon, 1991; Wen- 
zlaff, Wegner, & Klein, 1991 ). In the case of  the suppression 
of  an episode, however, because each of  many different specific 
scenes or portions of the episodic memory could come to mind 
during the suppression, each episode that is recognized as un- 
wanted might then be suppressed individually and thus become 
linked individually with a unique set ofdistracters. In addition, 

a scene returning to mind might p rompt  suppression quickly 
enough that the distracter prevents the rehearsal of  the link 
from the current scene to the subsequent scene in the episode. 
The failure to rehearse this link could itself promote forgetting 
(Bjork & Bjork, 1992). Finally, it might also be that in the pro- 
cess of  suppressing individual moments, each individually sup- 
pressed moment is made more accessible to mind (cf. Wegner 
& Erber, 1992). If  this happens, the overall memory for the se- 
quence might be dominated by these few distinct scenes and 
lose its coherence as a result. The suppression of  thoughts of an 
entire episode, in short, might conceivably break down associa- 
tive links connecting scenes in the episode into their original 
sequence by (a) building links between the scenes that return to 
mind and the various distracters that are used to suppress them, 
(b)  preempting any rehearsal of  the actual links between scenes, 
or (c) enhancing the accessibility of  the individual (unlinked) 
scenes, and thereby increasing their distinctness. This logic sug- 
gests that suppression might not produce any general increment 
or decrement in memory for an episode, but rather functions to 
undermine memory for the sequence of  events in the episode. 

There exists a substantial literature indicating that memory 
for information content can be dissociated from memory for 
information order (e.g., Barsalou, 1988; Murdock, 1974), and 
these three accounts of  the memory effects of suppression sug- 
gest ways in which such dissociation might happen through sup- 
pression. In fact, there is evidence for disorganization effects re- 
sembling what we propose here in the hypnotic amnesia studies 
of  Kihlstrom (e.g., Evans & Kihlstrom, 1973; Kihlstrom & Wil- 
son, 1984) and in the directed forgetting studies of  Geiselman, 
Bjork, and Fishman (1983). In both cases, instructions to forget 
information that are delivered following exposure to the infor- 
mation appear to reduce the degree to which the serial organi- 
zation of retrieval resembles the organization at exposure. It is 
not clear that the underlying processes producing this effect in 
these disparate paradigms coincide, but it is worth noting these 
p r io r  results that portend the effects we predict for thought 
suppression. 

In the present experiments, the effects of  thought suppression 
on memory for a filmed sequence were contrasted with the 
effects of  two other instructional se ts - -no  special instruction, 
or an instruction to think about the experience. No instruction 
was expected to serve as a control condition in which partici- 
pants would engage in no particular rehearsal or other process- 
ing of  the sequence. It is possible to suspect that when people 
are given exposure to a film and asked to return to the labora- 
tory they may, of  course, develop the expectation that the tasks 
they perform will be relevant to the film: This condition thus 
controlled for such a minimal expectation. 

The condition in which people were asked to think about the 
film was included to see if intentional thinking has systematic 
effects on memory of  the film sequence that might parallel or 
diverge from those of  thought suppression. We did not venture 
specific predictions for this condition because there are con- 
flicting lines of  argument on what effect such thinking might 
have in this case. On the one hand, it seems reasonable that 
thinking about a prior experience could enhance memory 
through rehearsal and that thinking might therefore have the 
effect of  enhancing memory for both the content and sequence 
of the episode (Bjork & Bjork, 1992). On the other hand, there 
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is evidence indicating that rehearsal without reexposure to 
memory stimuli often has very limited effects on long-term 
memory (e.g., Bohannon, 1988; Kausler, Lichty, & Davis, 
1985). Research on hypermnesia indicates, too, that opportu- 
nities to try repeatedly to retrieve long-term memories for epi- 
sodes without the introduction of  new cues to retrieval may 
yield only minimal memory improvement (e.g., Sehulster, 
1989; Turtle & Yuille, 1994). This possibility suggests that if 
there are effects of  thought suppression on sequence memory, 
they might not occur by virtue of  the blocking of  an effective 
natural rehearsal process. The thinking condition in our studies 
thus serves as both a comparison condition for suppression and 
as a potential indicator of  what process might be operating if 
suppression indeed influences sequence memory. 

Exper iment  1 

This study was an initial assessment of  the effect of  instructed 
thought suppression on memory for an episode. Participants 
watched a 10-rain clip of  a film that was selected to be interest- 
ing but nontraumatic. They then received one of  three sets of  
instructions. In the suppression condition, participants were 
asked to suppress thoughts  o f  the film all day; participants in 
the th ink  condit ion were asked to th ink  o f  the film all day; par- 
t icipants in the control  condi t ion were given no special instruc- 
tions. After a 5-hr m i n i m u m  interval, par t ic ipants  re turned  and 
answered questions about  their  m e m o r y  o f  the sequence of  
scenes in the film, their  recognit ion o f  scenes in the film, their 
cued recall for film facts, and their  phenomena l  experience o f  
the m e m o r y  dur ing  retrieval. 

DO NOT THINK ABOUT THE FILM CLIP TODAY ! Any time thoughts 
of the film come into your mind, block the thoughts or suppress 
them. Keep the thoughts out of your head, from now on, for the 
rest of the day. What we are asking you to do is much like what you 
might do if you found out bad news before an exam. You would try 
to push the bad news out of your mind before and during the test. 
You may try thinking of something else each time the bad news 
pops into your mind. Or, you may try distracting yourself or dis- 
tancing yourself emotionally from the news. You may have several 
different tactics that are successful. Use whatever methods work for 
you. JUST MAKE SURE YOU DO NOT THINK ABOUT THE FILM CLIP[ 
Do whatever is necessary not to think about the film clip. Continue 
to do this all day. 

Participants in the think condition received this instruction set: 

THINK ABOUT THE FILM CLIP ALL DAY ! Try to call up images of the 
film frequently. Remember the characters, what they were doing, 
what they were saying, etc. Focus as much ofyour attention on this 
film clip as possible. What we are asking you to do is much like 
something you might do if you were planning a party. You would 
constantly go over the details of the party. You might think of the 
guest list and keep checking to make sure you included everyone 
you meant to. In your head, you might repeat your grocery list to 
make sure you haven't forgotten something. You might double 
check your memory to make sure you ordered the cake. Over and 
over again, you call up different images and details of the party. You 
keep thinking of the party. You keep thinking of the party all day. 
Do the same with this movie clip. THINK ABOUT THE FILM ALL 
DAY [ Continue to review the movie in your head. Start now and do 
this all day. 

Participants in the no-instruction condition read the following: 

Method 

Participants and design. Undergraduate students (31 men and 36 
women ) from the University of Virginia participated to earn class credit 
for an introductory psychology course. Two participants were dropped 
from the experiment because they had seen a film similar to the stimu- 
lus film the day of the experiment, and 2 others were dropped who were 
not native English speakers. Participants were randomly assigned to 
suppression (n = 22), thinking (n = 24), and control (n = 21) 
conditions. 

Procedure. Participants signed up to serve in both a morning and 
an afternoon session, and were placed in groups of 10 or less. In the 
morning, participants completed consent forms and were seated before 
a 27-in. (68.6 cm) television monitor and a video cassette player. The 
experimenter said: 

To receive full credit for your participation, you must return this 
afternoon for another session. We will now watch a film clip on the 
television. Later, you will be asked to answer some questions. Please 
don't talk during the viewing. 

Participants watched a clip taken from the film Matewan. The clip 
presented the clash between a union and a coal mining company in the 
West Virginia coal fields in 1920. This film was selected for the experi- 
ment in the expectation that few participants would have seen it (in fact, 
none had). The clip offered a coherent short story with a beginning, 
climax, and end. When the clip was over, the experimenter randomly 
assigned participants to conditions through the distribution of instruc- 
tion sheets. 

Each participant received a page of instructions. For participants in 
the suppression condition, the sheet read: 

You have now completed the first half of the experiment. Thank 
you for watching the film clip and participating in this study. The 
field of psychology depends on experiments like this to test scien- 
tific hypotheses and seek out the truth. The only way we can go 
about this research and discover new and vital information is 
through the participation of participants like you. It is because of 
you that psychology remains such a strong science. We need the 
data from each of you. Your participation is essential. In this study, 
you are furthering our knowledge on the functions of thought and 
perception. It is a new and exciting field with special interest for 
social psychologists. This study will assist us in our pursuit of this 
knowledge. 

After participants finished reading their instruction sheets, the exper- 
imenter asked them to fill in their names at the bottom of the sheet and 
to bring the sheets with them when they returned in the afternoon for 
the second half of the experiment. No special attempt was made to dis- 
guise the second session, as participants were simply told that later on 
they would be asked some questions about the film. Participants were 
asked not to discuss their instructions with each other and were then 
dismissed. 

After a minimum of 5 hrs, participants returned as a group to the 
same room for the second session. Questionnaires were distributed, the 
first part of which asked participants to estimate the number of times 
they thought about the film that day and to rate on 5-point scales 
whether they had tried to think about the film and whether they had 
avoided items or events that reminded them of the film. Participants 
also used 5-point scales to rate the vividness of their memory of the 
film and to make a final set of self-ratings of their impressions of the 
"snapshot" character of their memories of the film. 

The second part ofthe questionnaire consisted of 21 short answer or 
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the recalled ordering• This adjusted ratio of  clustering (ARC 
score) was based on the clustering of  correctly ordered pairs and 
was computed as suggested by PeUegrino and Hubert ( 1982)• 
The ARC in this case represents the participant 's tendency to 
retrieve item pairs together and in the same order in which they 
were presented. An ANOVA on this measure revealed a signifi- 
cant effect of  instruction on memory for order, F(2 ,  64) = 5.55, 
M S E  = 0.27, p = .006• Contrasts between groups indicated that 
suppression significantly reduced pairwise clustering ( M  = .43) 
compared with thinking ( M  = .94), F (  1, 64) = 10.68, p = .002, 
and as compared with no instruction as well ( M  = .79), F (  1, 
64) = 4•90, p = .03• The thinking and no-instruction groups 
did not differ. Assessed in this way, then, suppression produced 
a decrement in memory for order of clips in the film. 

A second measure of  memory for order was derived for over- 
all seriation. This was simply the Spearman correlation between 
ranks (p)  of  the original and recalled orders for each partici- 
pant. This measure taps the degree to which events presented 
earlier in the sequence are recalled as having been early and 
events presented later are recalled as late, and is equivalent in 
this case to the seriation measure suggested by Pellegrino and 
Hubert  (1982). Although this index is less preferred than the 
pairwise clustering score as a measure of  organization, it is re- 
lated to such clustering (r  = .77 in this sample) and offers a 
different perspective on memory order accuracy by reflecting 
the resemblance between original and retrieved overall order. 
The ANOVA for this measure indicated a marginally significant 
main effect for instruction, F(2 ,  64) = 2.34, M S E  = 0.03, p = 
• 10, and a contrast between the mean for the suppression group 
( M  = .  87) and the mean for the other two groups ( M  = .97) was 
significant, F(2 ,  64) = 4.15, p = .04. By this measure, then, 
there was a tendency for the suppression instruction to reduce 
memory for the overall serial order of the film clips. 

Content memory. The measures of  memory for the content 
of  the film included cued recall of  facts and recognition for clips 
(see Table 1 ). The cued recall measure was the total number 
correct out of  21 items; the reliability of  this measure was low 
but adequate for a memory test (Cronbach's et = .59). The 
ANOVA indicated that cued recall did not differ significantly 
among instruction groups, F(2 ,  64) = 1.70, M S E  = 7.73, ns. 

Recognition for clips computed as d '  was high for the sample 
overall ( M  = 2.64), and an ANOVA showed no significant effect 
for instruction on this measure, F (2 ,  64) = 0.61, M S E  = 0.54. 
Overall, then, the measures of  content memory showed no sig- 
nificant advantage or disadvantage for any of  the instruction 
groups. 

Memory experience. Several self-report items were aimed 
at participants'  phenomenal experience of  their memories for 
the film. There were no significant differences in self-ratings of  
memory vividness (i.e., "How vivid is your memory of  the film 
clip?"),  F(2 ,  64) = 0.46, M S E  = 0.75 (see Table 1 ), but there 
was an interesting trend in participants'  ratings of  the degree 
to which they experienced their memories as "snapshots." To 
measure such experience, we constructed a scale as the mean 
of  three items ("Can you replay the ctip in your mind from 
beginning to end?"; "Do your memories of  the film look like 
snapshots or a rolling film?"; and "Are your memories of the 
film broken into segments or do they run together like a 
video?"). This scale was fairly reliable given its brevity 

(Cronbach's a = .63) and was reverse-scored such that higher 
numbers indicated a more snapshot-like experience. An 
ANOVA on this measure that included instruction and partici- 
pant gender as variables indicated a significant main effect for 
gender, F (  1, 61 ) = 8.89, M S E  = 0.73, p = .004, with women 
indicating more snapshot-like memories ( M  = 3.54) than men 
( M  = 2.91 ). Although the main effect of instruction was not 
significant, F (  1, 61 ) = 1.78, p = .18, a planned comparison 
reflecting our hypothesis revealed a significant effect. The index 
of  snapshot memory experience was greater for the suppression 
group ( M  = 3.55) than for the combination of  the thinking and 
no-instruction groups ( M  = 3.08), F (  1, 61 ) = 4.28, p = .04. 
Although this was a weak effect, we find it somewhat surprising 
that this seemingly subtle experience of  memory might have 
been responsive to the suppression manipulation. 

We also conducted a correlational analysis of  the dependent 
measures. This analysis indicated that the memory measures in 
general were positively but  not significantly interrelated (with 
the exception of  the aforementioned high positive correlation 
between the different methods of  assessing sequence memory).  
Significant correlations were found, however, between the se- 
quence memory measures and the self-report of  snapshot mem- 
ory. Seriation and item-pair clustering were each correlated 
with the snapshot index, r (67)  = .35, p < .01, in each case. It 
appears, then, that the lack of  memory for sequence was related 
to the experience of  memory for the sequence as fragmented 
into snapshots. 

Summary. These results indicate that instructed suppres- 
sion of  thoughts of  a film had some very circumscribed yet in- 
triguing effects on memory for the film. Neither overall memory 
for content of  the film nor reports of  the vividness of  the mem- 
ory were impaired by the imposition of  about 5 hrs of  inten- 
tional suppression of thoughts of  the film, as compared with 
intentional concentration on film thoughts or with no instruc- 
tions for thinking. Instead, suppression reduced measures of  
memory for the sequence of  film scenes. This decrease in se- 
quence memory occurred significantly for an index of  pairwise 
clustering of  film scenes and appeared also as a small but sig- 
nificant tendency in a related measure of  seriation of  scenes. 
There was also a small but significant effect of  suppression on 
the self-reported experience of  memory, in that participants 
who had suppression thoughts of  the film were more inclined 
than others to rate their memories as seeming like snapshots 
rather than rolling film. Instructions to think about the film did 
not appreciably improve content or sequence memory mea- 
sures as compared to no instructions. This finding suggests that 
simple rehearsal without reexposure did not enhance memory 
in this context. A further implication of  this finding is that the 
prevention of  such rehearsal by thought suppression may not 
have been the process whereby suppression interfered with se- 
quence memory. 

E x p e r i m e n t  2 

Although the results of  Experiment 1 were promising, the 
main findings for sequence memory issued from a single task in 
which participants were asked to order five clips according to 
the chronology of  their original presentation. The purpose of 
this experiment was to determine whether these results would 
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be repl icated wi th  a m o r e  detai led assessment  o f  sequence 
m e m o r y  based  on  free recall  o f  a f i lmed episode. We hoped also 
to vary the  specific condi t ions  o f  the  s tudy by  changing the  s t im- 
ulus  film and  so the  con ten t  o f  the  o ther  m e m o r y  measures .  

Method 

Overview and design. All participants watched a film clip and then 
received one of the same three sets of instructions used in Experiment 
1. Again, as in Experiment 1, participants returned after 5 hrs to answer 
questions about the film. Prior to measures of clip recognition, cued 
recall, and clip ordering, participants were asked to provide complete 
verbatim recall of the film in writing. Measures of sequence and content 
recall could thus be derived from these recall protocols. 

Participants. Undergraduate students (69 men and 89 women) 
from the University of Virginia served as participants to earn class credit 
for an introductory psychology course. Four of these participants were 
not included in analyses because they had.previously seen the film. Par- 
ticipants were randomly assigned to suppression (n = 53), thinking (n 
= 52), and control (n = 52) conditions. 

Procedure. The 35-min film clip was obtained from the movie The 
Stuntman. In the clip, an escaped fugitive serves as a stuntman on the 
set of a World War I movie in exchange for protection from the police. 
Like the clip in the prior study, this one was selected to contain a coher- 
ent short plot with an understandable sequential structure, but not to 
be particularly emotional or traumatic. Participants' exposure to the 
film and the procedure for their instructional sets was the same as in the 
prior experiment. After a minimum of 5 hrs, participants returned for 
the second half of the experiment. Participants began by answering self- 
report items. Five of the items asked for ratings of whether participants 
experienced their memories for the film as snapshots or as moving film. 
They included "Do your memories of the film look more like snapshots 
or a rolling film?", "When you think about the film, do you see brief 
flashes of a scene or a whole scene played out?', "'When recollecting the 
film, do you see still images of the film or progressing (moving) im- 
ages?'; "Are your memories of the film frozen frames of the film or 
advancing frames of the film?" and "Are your memories of the film 
broken into segments or do they run together?. Another question asked 
for an estimate of the number of times the participant had thought 
about the film that day. 

The free-recall task was next. Participants were asked to 

write the story of the film, from the beginning to the end, on the 
lines provided. Write this summary of the film in as much detail as 
possible. Please fill the entire page with remarks about the film. If 
you can't  think of something to say just write 'blah, blah, blab' 
until you come up with your next sentence. It is important to fill 
this page. 

This instruction was intended to reduce the effect of participants' 
motivation to write on their recall accuracy. (In fact, no one wrote 
"blah, blah, blah.") The recall task preceded the other memory assess- 
ments. We were most interested in this measure and wanted to prevent 
responses on this measure from being contaminated by participants' 
exposure to questions or clips used in the other measures. 

A third questionnaire included 20 cued-recall items. As in the prior 
study, these items requested that participants fill in the blanks or give 
yes-no answers regarding characters' names, character roles, and 
different aspects of the plot. For example, participants were asked who 
called the actress' hotel room when the blond stuntman was there. Some 
questions asked about the details in a particular scene. For example, an 
item asked what fell on top of the blond stuntman in the prop room. 

Participants were then shown video clips for tests of clip ordering and 
clip recognition. For each of 16 order questions, participants saw a pair 

of short (5-10 s) clips and were asked to indicate which clip came first 
in the film. For the 10 recognition questions, participants watched 10 
pairs of short ( 5-10 s) clips. In each pair, one of the clips was from the 
morning's viewing and the other clip was from an unscreened part of 
the movie. After viewing each pair, participants marked which of the 
pair they had seen earlier. The order of these two video judgment tasks 
was counterbalanced across subjects. Finally, participants were asked to 
rate on 5-point scales both how hard they had tried to think about the 
film throughout the day and how hard they had tried not to think about 
the film. 

Results 

Differences a m o n g  the  ins t ruc t ion  condi t ions  were e x a m i n e d  
for th ree  sets o f  variables:  sequence memory,  con ten t  memory,  
and  m e m o r y  experience.  Also, man ipu la t ion-check  var iables  
were analyzed to de t e rmine  whether  par t ic ipants  repor ted  fol- 
lowing the i r  exper imenta l  ins t ruct ions.  P re l iminary  analyses 
for all variables yielded n o  significant m a i n  or  interact ive effects 
for gender of  pa r t i c ipan t  or for the  order  in  which  the  video clip 
recogni t ion  and  order ing measures  were adminis tered .  Except  
when  specified, ne i ther  o f  these var iables  was inc luded in  the  
analyses repor ted.  Means  for all var iables  are shown in Table 2. 

Manipulation checks. Several ques t ionna i re  i t ems  sought  to 
ascer ta in  the  extent  to  which  par t ic ipants  followed the i r  in-  
s truct ions.  Self-reported es t imates  o f  the  n u m b e r  o f  t imes  par-  
t ic ipants  though t  abou t  the  film du r ing  the  day var ied signifi- 
cantly by  ins t ruc t ion  group,  F ( 2 ,  154) = 30.27, MSE = 7 .72 ,p  
< .001. These  es t imates  were significantly higher  in  the  t h ink ing  
condi t ion  ( M  = 5.98) t h a n  in the  suppress ion condi t ion  ( M  -- 
2 .34) ,  F (  1, 154) = 45.05, ,o < .001, or in  the  no- ins t ruc t ion  
condi t ion  ( M  = 2.29) ,  F ( 1 , 1 5 4 )  = 45.89, p < .001. The  lat ter  
two condi t ions  d id  no t  differ significantly. In  addi t ion,  ra t ings 
on  a 9-poin t  scale of  how often par t ic ipants  t hough t  o f  the  film 

Table 2 
Memory and Self-Report Measures in Experiment 2 

Instruction 

Think Suppress 
Measure of film None film 

Sequence memory 

Sequence recall ratio 0.92 0.92 0.89 
Sequence recall (adapted ARC') 0.82 0.81 0.78 
Clip ordering (%) 87 90 87 

Content memory 

Free recall of events (%) 27 25 27 
Cued recall (number correct) 11.27 11.22 11.43 
Clip recognition (d') 1.10 1.03 1.03 

Self-reports 

Estimated number of thoughts of film 5.98 2.29 2.34 
Rated thought of film (1-9) 4.54 2.94 2.11 
Tried to think of film (1-5) 2.58 1.73 1.06 
Tried not to think of film (1-5) 1.25 1.33 3.00 
Snapshot memory index (1-5) 2.93 2.97 3.17 

Note. ARC = Adjusted ratio ofdustering. 
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( 1 = never, 9 = constantly) also varied significantly by instruc- 
tion group, F(2 ,  154) = 43.00, M S E  = 1.85, p < .001. These 
ratings of  thought frequency were significantly higher in the 
thinking condition ( M  = 4.54) than in either the suppression 
condition ( M  = 2.11 ), F (  I, 154) = 83.39, p < .001, or the no- 
instruction condition ( M  = 2.94), F (  1, 154) = 35.78,/] < .001, 
and ratings in the no-instruction condition were als0 signifi- 
cantly higher than those in the suppression condition, F (  1, 154) 
= 9.75, p = .002. 

Participants were also asked how hard they tried to think 
about the film during the day and how hard they tried to not 
think about the film, both on 5-point scales ( 1 = not at all, 5 
= very much) .  For the first item, which varied significantly by 
condition, F(2 ,  154) = 63.56, M S E  = 0.48,p < .001, ratings in 
the thinking condition ( M  = 2.58) were higher than those in 
either the suppression condition ( M  = 1.06), F (  1, 154) = 
126.65, p < .001, or the no-instruction condition ( M  = 1.73), 
F (  1, 154) = 38.88, p < .001; ratings in the no-instruction con- 
dition were also significantly higher than those in the suppres- 
sion condition, F (  I, 154) = 24.91, p < .001. Reported efforts 
not  to think about the film also varied significantly by instruc- 
tion condition, F(2 ,  154) = 54.62, M S E  = 0.94, p < .001, with 
ratings significantly higher in the suppression condition ( M  = 
3.00) than ~ in either the thinking condition ( M  = 1.25), F (  1, 
154) = 85.27, p < .001, or the no-instruction condition ( M  = 
1.33), F (  1, 154) = 77.93, p < .001. Ratings in the latter two 
conditions did not differ significantly. Results from these items 
indicate that participants indeed followed their instructions: 
Participants in the thinking condition reported thinking about 
the film more than other participants, whereas those in the sup- 
pression condition reported attempting to suppress such 
thoughts and achieving a certain degree of success. 

Sequence memory. Our primary measures of  sequence 
memory were derived from the free-recall portion of  the ques- 
tionnaire, in which participants were asked to write as accu- 
rately as possible the story depicted in the film. Although the 
existing literature concerning sequence memory offers no pre- 
cedent for the analysis of  such data (i.e., based not on an input 
series of  distinct items but rather on a continuous film 
sequence), we conducted two analyses to probe for accuracy of  
sequencing in accord with statistical prescriptions for data 
based on a series of  distinct items. 

First, a master list of  the events depicted in the film was com- 
piled, and each participant 's free-recall protocol was analyzed 
against this list. For each event on the master list, a participant 
received credit for recalling the event i f  the gist of  it was men- 
tioned in his or her free-recall protocol. In addition, for each 
event, a participant received credit for correct sequencing if that 
event followed, in the film, the event described just previously 
in the participant 's free-recall protocol. If  the event occurred in 
the film before the event described just previously by the partic- 
ipant, this event was marked as a sequencing error. (One might 
envision a vertical, sequential listing of  the events in the film, 
and any time the coder had to go up the list to mark an event 
read from the participant 's protocol it was marked as a se- 
quence error, whereas progress down the list yielded correct se- 
quence credit.) Events not mentioned by the participant were 
scored neither positively nor negatively. As per Pellegrino and 
Hubert (1982), this analysis thus reflected only what the par- 

ticipant actually recalled, as opposed to reflecting all possible 
events that the participant could have recalled. Pellegrino and 
Hubert prefer this approach because the alternative confounds 
recall of  content with recall of  sequence. 

This approach led us to derive a sequence-recall ratio, the 
ratio of the number of  properly sequenced events to the sum of  
the number of  properly sequenced events and the number of  
improperly sequeneexl events. Analysis of  means for this ratio 
yielded a significant effect of  instruction, F(2 ,  151 ) = 3.06, 
M S E  = 0.006, p < .05. There were significant contrast effects, 
as expected, in which participants in the suppression condition 
displayed significantly poorer sequence memory ( M  = .89) 
than did participants in the think condition ( M  = 0.92), F (  1, 
151 ) = 5.24, p = .02, and than did participants in the no-in- 
struction condition ( M  = 0.92), F (  I, 151 ) = 3.96, p < .05. 
There was no significant contrast on this measure between par- 
ticipants in the thinking and no-instruction conditions. 

To see if  a second approach would yield similar findings, we 
also developed an index adapting the ARC'  measure of  subjec- 
tive organization as applied to sequence memory (Murphy & 
Puff, 1982; Pellegrino & Battig, 1974; Pellegrino & Hubert, 
1982). To obtain this adapted ARC'  score for a participant, we 
compared the events contained in the participant's free-recall 
protocol on a pairwise basis. The first and second items were 
compared, the second and  third items were compared, and so 
forth, such that with k items listed by the participant, k - 1 
pairwise comparisons were made. For each comparison, i f  the 
first item in the pair occurred in the film anytime before the 
second item in the pair, the number of properly sequenced pairs 
( PSPs ) was incremented by 1; otherwise (i.e., if the first item in 
the pair occurred in the film after the second item in the pair) ,  
no point was either added to or subtracted from the PSP figure. 
Then, once a final PSP was computed for a participant, an 
adapted ARC'  statistic, as in Murphy and Puff (1982), was 
computed as 

P S P -  ( k  - 1 ) / k  

(k- l)-(k- l)/k 

Differences among adapted ARC'  scores by condition were 
marginally significant, F(2 ,  144) = 2.44, M S E  = 0.007, p = 
.08. A contrast analysis on the adapted ARC'  means yielded a 
significant effect in which sequence memory in the suppression 
condition ( M  = 0.78) was poorer than in the other two condi- 
tions combined ( M  = 0.82), F (  1, 144) = 4.92, p = .03; this 
effect accords with our expectation regarding the effects of  sup- 
pression on sequence memory. There was no significant con- 
trast for adapted ARC'  scores between the thinking and no-in- 
struction conditions. 

In addition to the measures based on free-recall protocols, 
sequence memory was also assessed by means of  the portion of  
the experiment in which participants were shown paired clips 
from the film and asked which of  the two clips came before the 
other. Responses for each of  the 16 pairs were given one point if 
correct and no points if  incorrect, and each participant then 
received a percentage-correct score for all items. On this mea- 
sure, there were no significant differences across instruction 
conditions or by contrast analyses. 

Content memory  Three measures assessed content mere- 
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ory. First, content memory was assessed in the free-recall pro- 
tocols. As noted earlier, participants received recall credit for 
each event listed on their free-recall protocols, and this number 
was expressed as a percentage of  the 96 total possible event 
items on the master listing. Table 2 lists these mean percentages 
by condition. There were no significant differences among the 
conditions, and a contrast of  suppression with the mean of  the 
other conditions was not significant (Fs  < 1 ). 

A second measure of  content memory was comprised of  
scores computed for the cued-recall questions: For each item, a 
participant received a score ranging from 0 to 1 (with half-cred- 
its given for certain items where appropriate).  A participant 's 
score was the sum of  scores for 16 of  the 20 items. (Four items 
were not included due to discovered ambiguity in the questions 
that made scoring untenable; none of  these items varied sig- 
nifieantly by condition.) The reliability of  the resulting measure 
was marginal (Cronbach's a = .58). There were no significant 
differences in scores across instruction conditions, nor was the 
contrast between suppression and the other conditions signifi- 
cant (Fs  < 1). 

Finally, content memory was also assessed as recognition of  
old versus new video dips. For each participant, a d '  score was 
calculated. There were no significant differences in recognition 
across instruction conditions, nor was the contrast between sup- 
pression and the other conditions significant. 

Memory experience. Five self-report items sought to mea- 
sure the extent to which participants experienced memories of  
the film like still, fragmented snapshots or like rolling, continu- 
ous videotape. Each item used a 5-point scale, with higher rat- 
ings indicating more snapshot-like memories and lower ratings 
more videotape-like memories, and the five scales were averaged 
to yield a mean score for each participant. This index was reli- 
able (Cronbach's a = .84). Although no overall significant 
effect for instruction condition emerged, a planned contrast in 
an analysis that also included order of  measures as a variable 
indicated a significant trend for participants in the suppression 
condition to report  more snapshot-like memories ( M  = 3.17) 
than participants in both the thinking and no-instruction con- 
ditions combined ( M  = 2.95), F (  1, 151 ) = 3.94, MSE = 0.73, 
p = .05. The means in the thinking and no-instruction condi- 
tions did not differ. 

Correlations were computed among all measures. As in the 
pr ior  study, the various memory measures were generally cor- 
related positively but nonsignificantly, and the two methods of  
assessing sequence memory in free recall were significantly cor- 
related, r = .35, p < .01. There was a slight but nonsignificant 
correlation between the snapshot index and the sequence recall 
ratio (r  = .  10) and no significant correlation between this index 
and the adapted ARC'  ( r  = .03 ). 

Summary. The results of  this experiment suggest that the 
instructed suppression of thoughts about a film can undermine 
recall for the sequence of  events in the film. Although memory 
for the specific events in the film was not significantly influenced 
by suppression instructions---as assessed by measures of free 
recall, verbal cued recall, and clip recognit ion--two methods of 
measuring the sequencing of  free recall protocols indicated that 
suppression participants had less accurate memory for the se- 
quence of  events in the film than did the other participants (who 
either thought about the film or were given no instructions). A 

third measure of  sequence memory that was based on ordering 
of  pairs of  clips, although similar in structure to the measure 
used in the prior experiment, did not show significant impair- 
ment of sequence memory in the suppression group. Finally, as 
in the prior study, participants who had suppressed thoughts of  
the film were more likely than other participants to indicate that 
their memories of  the film resembled snapshots rather than a 
moving film. 

G e n e r a l  Discuss ion  

Our experiments indicate that a day spent suppressing 
thoughts of  a filmed story, as compared to thinking about it or 
following no particular mental control instruction, has a spe- 
cific effect on memory for that experience. Suppression does 
not seem to impair  retrieval of  the contents of  the experience, 
in that memory for particular scenes or images seems unper- 
turbed. Instead, suppression undermines retrieval of  informa- 
tion about the sequence in which items of  content were encoun- 
tered. This effect has interesting implications for the conceptu- 
alization of  intentional influences on memory, including the 
study of  repression, and for this reason it is important  to review 
the basis of  our findings and the potential explanations that can 
be offered for them. 

Evidence for Loss of Sequence Memory 

The loss of  sequence memory for the film following instruc- 
tions to suppress thoughts of  the film was observed in several 
measures in both experiments, but not in all. In Experiment 1, 
sequence memory assessed through a video-dip ordering task 
and indexed both as item-pair clustering and as overall sedation 
accuracy was found to be hindered by suppression, with clus- 
terin_g hindered somewhat more than seriation. In Experiment 
2, in turn, sequence memory assessed with one measure of  or- 
der accuracy in free recall proved to be poorer among partici- 
pants who had suppressed the experience than among those in 
either of  the other conditions; sequence memory in free recall 
assessed with a different method indicated that suppression pro- 
duced poorer recollection than the combined other conditions. 
Sequence memory assessed in Experiment 2 through ordering 
of  video clips (as had been done in Experiment l ) but following 
free recall did not reproduce this pattern significantly. Sup- 
pressing participants showed nonsignifieantly lower sequence 
memory than did participants in the no-instruction condition 
by this measure, but so did the participants in the thinking con- 
dition. It might be possible to attribute this anomaly to a dis- 
ruptive effect of  the prior free-recall task, but our greater initial 
interest in the free-recall findings led us not to vary the order of  
tasks in the experiment in such a way that this possibility could 
be evaluated. 

The sequence memory impairment phenomena in these 
studies did not occur in the context of  any general impairment 
of  memory due to suppression. Rather, content memory as- 
sessed as cued recall for facts about the experience and recogni- 
tion for video clips of  the experience was not impaired in either 
study, nor was content memory assessed as free recall of  scenes 
affected by suppression when this was measured in Experiment 
2. In no case did suppression inhibit the retrieval of  specific 
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scenes as compared to thinking or to no instruction. Although 
suppression may increase the accessibility of  specific thoughts 
(e.g., Wegner & Erber, 1992), it does not seem to enhance mem- 
ory overall when it is directed toward an entire episode. It may 
be that suppression highlights only a few moments of  the epi- 
sode in this way, in which case overall content memory is not 
enhanced. 

Another interesting observation in both studies was that par- 
ticipants who had suppressed the film were more likely than 
others to report their memories of  the film as having the char- 
acter of  snapshots rather than of  moving film. This finding was 
more robust in the first study than in the second, but it none- 
theless surfaced in a planned contrast in the second as well. 
Such observations suggest that the decrement in memory for 
sequence may be reflected in the phenomenology of  the memo- 
ries themselves. The disassembly of  the experience through sup- 
pression may not only reduce accuracy of  retrieval of  the order 
of  the events in the story but also yield visual images of  the story 
that themselves are static and separate rather than dynamic and 
connected. Further evidence for this interpretation was found 
in the first experiment (but  not the second) in the form of  sig- 
nificant correlations across participants between measures of 
inaccurate sequence memory and self-reports that indicated 
that the memories appeared as snapshots. 

Several comments need to be made about the overall strength 
and potential l:eliability of  these findings. Experiment 1 used a 
relatively modest number of  participants and revealed a sim- 
ilarly modest, though significant, array of  effects. Experiment 2 
was conducted with a larger sample to preserve statistical power 
in an attempt to determine whether the effects would replicate 
(even so, the sample was not as large as some statistical com- 
mentators might recommend; Abelson, 1995). The effects in- 
deed did replicate, to a large degree; however, we must note that 
they were not particularly strong, Some of  the significant effects 
appeared in the form of  contrasts between suppression and the 
other two conditions combined rather than as significant com- 
parisons between suppression and each other condition. 

It is true that these observations were made in the context of  
a rather limited manipulation of  suppression--both in terms of  
the degree to which participants could be motivated to suppress 
for a period of  t ime by virtue of  brief experimental instructions 
and in terms of  the relative brevity of  the suppression period 
itself as compared to the longer intervals over which suppression 
might operate in everyday life. Still, the manipulation of  sup- 
pression did check, and it can at least be concluded that partic- 
ipants who were instructed to suppress reported exerting more 
effort in suppressing than did others. The observed small effect 
size of  the suppression manipulation on sequence memory in 
these studies may simply indicate that this is indeed a small 
effect under the circumstances of  a brief experiment. 

Explanations of the Loss of Sequence Memory 

The present experiments demonstrate the effect of  suppres- 
sion on sequence memory more than they explain it. However, 
these data have a number of  implications for an explanation 
of  the effect that deserve discussion. The data are relevant, for 
example, to the least interesting explanat ion--  experimental de- 
mand. A demand hypothesis would hold that people who were 

asked not to think about something in these studies might have 
inferred that the experimenter wanted them to forget about it 
and feigned forgetting when the memory measures were taken. 
It seems highly unlikely, however, that participants would have 
extended such an intentional effort to please the experimenter 
only to sequence memory, a relatively subtle manifestation, and 
not at all to content memory. Explicit demand control partici- 
pants tested in a hypnosis simulation by Spanos and Bodorik 
(1977), for example, showed no such effect on sequence mem- 
ory. For this reason, it seems that demand is an unlikely 
candidate. 

Several more interesting explanations of  the effect of suppres- 
sion on sequence memory follow from the idea that suppression 
operates on "samples" of the episode as they are retrieved. In 
this view, when an image from the sequence of  images is recog- 
nized as unwanted--as  may happen with multiple images sam- 
pled from the episode during suppression--this realization sets 
in motion various processes that could have the effect of  dam- 
aging sequence memory. One process is the association of  the 
to-be-suppressed image with irrelevant distracters, and there is 
evidence that such distracter association does occur with dis- 
crete thoughts (Wegner, 1992). Such distracter association 
should enhance memory for the suppressed items only as long 
as the distracters remain present, however, and it is probably the 
case that the preponderance of  items our participants used to 
distract themselves during their day of  suppression were no 
longer physically present during the memory test. For this rea- 
son, distracter association might have produced the loss of  se- 
quence memory. 

Another process that could operate here would hinge on a 
lack of  rehearsal of  sequence information that occurs when the 
person recognizes that an image is from the unwanted sequence 
and opts to discontinue rehearsal. Such rehearsal interruption 
would occur if  links between sequential scenes were forgotten 
as a result of  the repeated interruption of rehearsal. A mecha- 
nism of  forgetting that involves just such failures to retrieve in- 
formation has been suggested by Bjork and Bjork (1992). The 
present data bear circumstantially on the validity of  this expla- 
nation, however, because neither study produced evidence of  
any memory advantage for participants in the thinking condi- 
tion over those in the no-instruction condition (cf. Bohannon, 
1988; Kausler et al., 1985). Our finding that intentional think- 
ing did not improve sequence memory suggests that thought 
suppression might not have its effects on sequence memory by 
blocking intentional thinking. The rehearsal interruption hy- 
pothesis, then, is called into question by these results. 

Thought suppression that is visited on sampled moments of  
the episode might also undermine sequence memory through 
what might be called scene activation. Because suppression in- 
creases the accessibility of  suppressed thoughts (Wegner & 
Erber, 1992; Wegner, 1992), sampled scenes of  the episode 
might become more accessible and distinct once they have been 
suppressed. This could reduce sequence memory without much 
influence on content memory in the following way: Only an id- 
iosyncratic few scenes might be selected for suppression by any 
one person, and the strong activation of  these few might not be 
nearly enough to enhance mean memory for all scenes. Within 
any person, however, specific scenes that had been suppressed 
might be intrusive enough to stand out individually and so be- 
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come poorly linked. This explanation would account for the in- 
crease in reporting that memories of  the film seemed like snap- 
shots in the suppression conditions of  these studies and would 
also be consistent with the finding that memory for content was 
not enhanced in general. 

A final hypothesis worth considering is the retrieval inhibi- 
tion explanation (Bjork, 1989) that has been suggested to ex- 
plain the seemingly parallel effects that directed forgetting and 
hypnotic amnesia have on sequence memory. Geiselman, 
Bjork, and Fishman (1983) found in this regard that words in a 
list that participants were instructed to forget were subsequently 
retrieved out of  order as compared to words in a list that partic- 
ipants were instructed to remember. These researchers sug- 
gested a retrieval inhibition explanation for this effect and for 
the depression of  memory by "forget" instructions more gener- 
ally, but this explanation does not indicate why sequence mem- 
ory might suffer more than content memory in our paradigm. 
The impairment of  sequence memory that occurs in hypnotic 
amnesia has also not been explained in terms of  any sequence- 
specific mechanism (Kihlstrom, 1985). However, because the 
sequencing impairment in hypnotic amnesia can be reversed 
when the amnesia is lifted by further suggestion and because 
such flexibility is not implied by the mechanisms we have sug- 
gested, the hypnotic amnesia effect may stem from processes 
unlike those that produce the effects we have observed. As Kihl- 
strom (1983) has noted, there may be a number of  kinds of  
intentional forgetting and a number of  associated explanations. 
The value of  our findings is in focusing attention on the specific 
impairment of  sequence memory through thought suppression 
as a phenomenon that requires explanation. 

On the Nature of  Repression 

Repression is usually conceptualized as a kind of  blindness, a 
process whereby memories previously known in colorful detail 
somehow fade, first perhaps to grey, but eventually then to 
black. This metaphor for repression seems not to have been sug- 
gested expficitly by any psychoanalytic or cognitive theorist, but 
has nevertheless served as a guiding assumption underlying 
years of  repression theorizing and research. In the view sug- 
gested by our data, however, the metaphor changes entirely. In- 
stead of intentional forgetting creating a simple void, it may cut 
memories into snapshots that have lost their connectedness to 
other snapshots and so their meaning as a story. 

The meaning of actions and events is, after all, inherent in 
their temporal order. The same set of  snapshots can, in princi- 
ple, be rearranged into many stories, each with its own meaning 
and many with potentially contradictory implications. Usually, 
once a meaning for a sequence of  events is understood that 
meaning is well remembered and events are even recalled inac- 
curately so the overall meaning or script can be preserved 
(Bower, Black, & Turner, 1979). Any process that obscures the 
order of  events then eliminates a critical form of  organizational 
scaffolding on which all the events are arranged in memory. It 
would not be surprising if, with time, the kinds of  effects ob- 
served in our studies might be magnified as the meaning of  an 
episode slowly disappears and the episode's scenes, one by one, 
drop out because the meaning of  the episode is no longer avail- 
able to serve as a guide to their retrieval. 

This picture of  repression is admittedly speculative, but it 
does serve to illuminate the contemporary controversy over re- 
pression and recovered memory. The snapshot effect of  sup- 
pression suggests that people might indeed do something that 
resembles the effect attributed to classical repression. However, 
it could be that repression-like effects occur as a result of  inten- 
tional and conscious suppression of  thoughts about episodes, 
and not as the result of  the seemingly automatic and uncon- 
scious repressive force commonly imagined in psychoanalytic 
writings. As Erdelyi (1993) has argued, there may be an impor- 
tant sense in which repression is a conscious process that people 
visit on themselves in the pursuit of  mental control. Admittedly, 
the effect we have found is a small one. Perhaps in everyday life, 
though, with suppression extending over months or years rather 
than hours, it could be substantial. Although our laboratory- 
bound effect allows us no way to estimate the magnitude of  such 
phenomena in the cases discussed in the debate over the exis- 
tence of  repression (cf. Loftus & Ketcham, 1994), it does yield 
a new way to think about how traumatic events might conceiv- 
ably be lost to memory. 

This approach also might inform the growing literature on 
traumatic memory in another way. As a rule, researchers exam-  
ining traumatic memory who have commented on the apparent 
fragmentation and loss of  detail in such memories have attrib- 
uted these phenomena to the effects of  emotion during encoding 
(e.g., Foa & Riggs, 1993). Research on the effects of  emotion 
during encoding, however, has revealed general effects on mem- 
ory only rarely (e.g., Christianson, 1992; Loftus & Bums, 
1982), has frequently shown instead that emotion enhances 
memory in certain ways (e.g., Brown & Kulik, 1977; Christian- 
son & Loftus, 1990; Gold, 1992; Yuille & Cutshall, 1989), and 
has shown only correlational relationships between t rauma and 
measures of  actual memory fragmentation (Tromp, Koss, Fi- 
gueredo, & Tharan, 1995). The contrasting view suggested by 
our studies of  nonemotional memory is that individuals' at- 
tempts to cope with returning emotional memories by sup- 
pressing them could be largely responsible for the fragmenta- 
tion effect. 

Our findings also might inform the issue of  memory recovery 
in the repression debate. We should point out first that our data 
provide no basis for the argument that someone who has snap- 
shot memories has experienced trauma. This is a common line 
of  reasoning among commentators who are attempting to un- 
cover memories of  t rauma (e.g., Bass & Davis, 1988), but it 
does not follow from our findings and would need to be exam- 
ined in an entirely different kind of  research paradigm. We have 
found that suppressing thoughts of  an episode disturbs se- 
quence memory and produces the sense of  snapshot memory 
experience, not that these effects indicate prior suppression or 
trauma. 

The suppression of thoughts can occur for many reasons, 
only one of which is t rauma (Wegner, 1989). People may try 
not to think about things that are embarrassing, for example, 
or may suppress what they feel must be kept secret (Lane & 
Wegner, 1995), and these motives for suppression suggest that 
there are many situations in which a person might be led to 
create a snapshot memory of  an experience. From the mental 
"drawer" of  these snapshots, in turn, there are many ways in 
which the snapshots could be put together into stories--far  



690  WEGNER, QUILLIAN, AND HOUSTON 

more,  certainly, than there are true stories that  were initially 
suppressed. The  snapshots would seem meaningless unti l  they 
were assembled into a sensible sequence, and the invented se- 
quence could be compell ing only because it is meaningful  
(Ofshe &Watters ,  1994; Wegner, Vallacher, Macomber,  Wood, 
& Arps, 1984). False recovered memor ies  might  be embraced,  
then, because they bring scattered snapshots back into an un- 
derstandable order. Our  findings may suggest one way in which 
a kind o f  repression might  occur, but  they suggest that  there are 
many  ways in which false memor ies  might  be fabricated from 
memor ies  out  o f  order. 
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