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Abstract

In this paper, I present the results of an experi-
ment done to measure the degree of implantation of
’false memories’ in people, under varying conditions.
Specifically, I wanted to test if ’clustering’ of associ-
ated cues plays an important role in the formation of
such strong, but inaccurate, memories. I also look at
some of the existing literature in this area, and try to
see what impact my results have on existing models
and theories of human memory.

1 Introduction

It is a well known fact in psychology that people
often remember things differently from the way they
actually happened. In fact, memory recall is intrin-
sically a reconstructive process, involving various
kinds of assumptions, inferences and mental biases.
The phenomenon of formation of false memories,
both under laboratory conditions (Roediger and Mc-
Dermott [3]), as well as in real-life situations (Loftus
[1]) has been well documented in the literature. For
example, Loftus and Coan (cited in [1]) found that
they were able to implant a real-life false memory
in a 14-year old boy. They had the boy’s parents
and brother tell him a story about how he’d got lost
in a mall at the age of 5. At first the boy denied
remembering any such incident, but on hearing the
story multiple times, he began to accept it as true,
and sometime later, when asked about the event,
he narrated it quite confidently, even adding on
some details of his own which had not been part of
the story told to him. What’s more, the boy had

been told this story along with several other actual
incidents that had occurred in his childhood. When
he was later informed that one of the stories had
been false, and asked to identify it, he picked a real
incident. This goes to show how confident we can be
in our memories even when they are inaccurate.

In this study, I attempted to find out whether
the formation of these so-called false memories is
significantly influenced by whether the relevant cues
are presented clustered together or in a distributed
fashion. Roediger and McDermott [3] conducted an
experiment where they presented subjects with lists
of 15 words, all the words in a list being related
to a single critical word, which was not presented.
When the subjects were given words for recognition,
it was found that they were almost as confident of
the critical word being on the list as they were for
the actual list words. I have altered this experiment
to test whether similar results will be seen even
when all the words presented are not related to
a single critical word. For example, some of the
lists I used had two critical words, while one had
random unrelated distractors. My hypothesis is that
formation of false memories will not be as strong
under the altered conditions, since the mental con-
nections that get activated would not be reinforced
as much as they are when a long list of related cues
is presented without any interruptions. The details
of the experiment are given in the next section.
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2 Experiment

The experiment consisted of two parts. One was an
auditory test involving a recognition task, the other a
visual test involving a recall task. For both tests the
subjects were presented 5 lists of 12 words each. The
words were spoken/shown at 2 second intervals. In
the first experiment, after each list, the subjects were
given another 12 words and asked to rate them based
on whether they had been on the list or not. The
rating was on a scale of 1-4, with 1 denoting definitely
not present and 4 denoting definitely present. In the
second experiment, the subjects just had to recall
as many of the list words as they could, and rate
their confidence in each word recalled on a scale of
1-4, 1 denoting high uncertainty and 4 denoting high
certainty. The lists used for both the cases were the
same, and were largely based on the lists used by
Roediger and McDermott [3]. However, the 5 lists
were all different. They were of the following kinds:

1. All the words were related to a single critical
word.

2. There were two critical words, with words on the
list being alternately related to one or the other.

3. There were two critical words, with the first
three list words being related to one, the next
three to the other and so on.

4. There was only one critical word, but 5 of the
12 list words were totally unrelated to it, and
nowhere were more than 2 consecutive related
words given.

5. Two critical words, with the first six words on
the list being related to the first one, and the
next six to the second.

In no case were any of the critical words presented on
the list. In the recognition task, four kinds of words
were given: words on the list, the critical word(s),
words weakly related to the list words, and totally
unrelated words.

3 Methodology

The recognition experiment was done on 17 subjects.
The presentation modality was auditory. The
subjects were given response sheets to write down
their ratings. The list words were presented at two
second intervals. Right after each list, the 12 words

Figure 1: Details of the five lists used for the experi-
ment. The actual lists are given in Appendix A.

for recognition were given to the subjects, and they
wrote down their rating (1-4) for each one. Then the
next list would begin. All 5 lists were presented in
this way.

The recall experiment was done online. The
presentation modality was visual. 20 subjects partic-
ipated in the experiment. They were shown the list
words at two second intervals by use of an applet.
After each list, they had to fill up a form, writing
down as many words as they could remember, and
giving a confidence rating (1-4) for each word. On
submitting this form, the display of the next list
would begin. All 5 lists were presented in this way.
The same lists (given in Appendix A) were used for
both the recall and recognition experiments.

The methodology adopted had some limitations, due
to which the results obtained cannot be regarded as
necessarily very accurate or representative. These
limitations were:

1. The number of subjects was not very large, im-
plying that statistically, the data obtained is not
very robust.

2. The recognition experiment was done online, and
the conditions under which it was taken by the
subjects could not be verified.

3. The recall experiment too was carried out in hos-
tel rooms, and as such was not entirely free from
disturbance.

4. All the subjects were from the same demographic
profile, male college students between the ages
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Figure 2: The results of the recognition experiment.
The ratings are the averages over all the subjects,
and are on a scale of 1 to 4, 1 denoting definitely not
present and 4 denoting definitely present. Detailed
results are in Appendix B.

of 18-22. Although there is no reason to expect
the trends to have been different for any other
group of subjects, the actual numbers may well
have varied.

4 Results

The results of the recognition experiment are sum-
marized in Figure 2, and presented in more detail in
Appendix B. It was found that there is a difference
in the extent to which the critical words are rated as
having been on the list, based on the nature of the
list. It can be seen that the lists where the critical
words received the highest mean rating (i.e. the lists
where the confidence in those words having been
there was highest) were lists 1 and 5. These were
also the lists with the largest sized clusters of related
cues, 12 and 6 words respectively. On the other
hand, the lowest mean rating for critical words was
found to be in list 2, which had no clusters even of
size 2.

The results of the recall experiment are summa-
rized in Figure 3. The first noticeable thing is that
the recall of the critical words is significantly lower
than their recognition was. Also, the amount of
recall does not follow the same pattern as for the
recognition test; here, recall of the critical words
is least for list 5 (with clusters of 6). In fact, the
maximum critical word recall is found to occur for
lists 1 and 4, the two lists with one critical word
each (all the others have two each). The average
confidence in the critical words is also maximum for
these two lists, being only a bit less than the average

Figure 3: The results of the recall experiment. The
figures are the averages over all the subjects. The
confidence ratings are on a scale of 1 to 4, 1 denoting
low confidence and 4 denoting high confidence.

confidence for the actual list words.

These results are analysed in the next section,
where I also look at their implications on my hypoth-
esis.

5 Analysis

The recognition experiment results seem to be in
accordance with the stated hypothesis. Although it
is not very large, there is a difference between the
extent of false memory formation under the different
conditions. The maximum effect is seen when the
clusters are largest, although there seems to be no
difference between the cases with a cluster of 12
(i.e. all the words on the list related to the critical
word) and clusters of 6 (i.e. the first half of the
list related to one critical word and the next half
to the other). This may show that the activation
of mental connections saturates after a point, and
further cues after that do not matter much. Also,
the effect decreases slowly but steadily with decrease
in cluster size below 6, as expected. Models like
the spreading activation and compound cue models
(Neath [2], chapter 10) can account for these results.
One way of looking at it might be that activations
fade out slowly, but can become stronger if quickly
reinforced. When several related cues are received
in succession, the same mental image gets activated
quickly from several directions, leading to a stronger
impression.

One thing is clear: false memories are formed,
and subjects can be quite confident of them despite
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their total inaccuracy. This is seen across all the
lists, so it cannot really be said that clustering of
cues is a pre-requisite for false memory formation:
they can be formed even when the cues come in a
staggered fashion, even if they are slightly weaker
in that case. These results clearly reinforce the
findings of Roediger and McDermott [3], though
false memory formation is found to be not as strong
here. This may be due to differences in the nature of
the subjects.

The results of the recall experiment are more
puzzling. Here the pattern is quite different. In fact,
there seems to be no clear-cut pattern. One thing of
interest, however, is that recall of the critical word(s)
is highest for the two lists which had only one such
word each. For both these lists, over 35 percent
of the subjects recalled the critical word as having
been on the list, while in none of the other lists was
this figure over 20 percent. This may suggest that
during a recall task, there is interference between
cues relating to multiple critical words, while more
coherent false memories are formed if only a single
critical word is present. During recognition, the
critical words are explicitly presented as cues, which
can serve to activate the associated memory trace,
even if it is weak, but this is not possible during
recall. This of course also explains the fact that
the false memories show up more strongly during
recognition.

Another point to note is that the memory im-
plantation effect does show up fairly significantly
in the recall experiment, which involved visual
presentation of data. This suggests that words
presented visually are encoded semantically, much as
words presented via the auditory modality are.

6 Conclusions

The results of the recognition experiment support the
hypothesis that the extent of false memory forma-
tion is influenced by the distribution of the associ-
ated cues, being stronger if the cues appear clustered
together. However, this influence does not appear to
be very strong, and may well be within the margins
of experimental error. It is clear that false memories
do get formed under several kinds of conditions, and
multiple ones can even be implanted in parallel. How-
ever, the presence of multiple critical words appears
to affect the recall of such memories; during recall,

the implantation effect shows up most strongly for
lists with just one critical word. The one thing that
does come up most clearly, yet again, is that memory
is largely reconstructive, and as a consequence, we
can remember, and be quite confident about, things
that never actually happened.
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Appendix A

Word Lists
I II III IV V

1 table thread hill bed sing
2 legs bumpy valley rest music
3 seat pin summit computer tune
4 desk tough sour awake melody
5 sofa sewing candy dream album
6 wood smooth sugar library sweet
7 cushion sharp top gold blue
8 stool road peak yawn space
9 sitting point glacier sing cloudy
10 bench coarse bitter nap stars
11 couch prick taste snore sunny
12 folding uneven honey waterfall clear

Recognition Task Lists
I II III IV V

1 legs cloth range sleep air
2 chair smooth summit rest sweet
3 arms thread sweet coma sky
4 apple needle forest yawn music
5 plastic banana book gold track
6 cushion rough sugar night orange
7 sitting eye mountain snore sunny
8 couch pin bitter shirt black
9 shoe rude cute machine song
10 pillow prick honey baby space
11 sofa fair dessert dream flute
12 soft sugar star alarm paper

Note: Critical words are in boldface.



Appendix B 
Detailed Results of the Recognition Experiment 

 
Rating given 4 3 2 1 Mean 

List 1 
Studied 96.5 0 0 3.5 3.89 

Unrelated 0 0 0 100 1.00 
Weakly related 1.5 0 4.4 94.1 1.09 

Critical 41.2 5.9 5.9 47.1 2.41 
List 2 

Studied 88.2 0 4.4 7.4 3.69 
Unrelated 0 0 0 100 1.00 

Weakly related 5.9 0 11.8 82.4 1.29 
Critical 32.4 5.9 5.9 55.9 2.15 

List 3 
Studied 83.8 8.8 2.9 4.4 3.72 

Unrelated 0 0 0 100 1.00 
Weakly related 0 0 2.9 97.1 1.03 

Critical 32.4 5.9 17.6 44.1 2.26 
List 4 

Studied 85.9 2.4 2.4 9.4 3.65 
Unrelated 0 0 0 100 1.00 

Weakly related 0 2.9 8.8 88.2 1.15 
Critical 23.5 17.6 17.6 41.2 2.24 

List 5 
Studied 75 5.9 5.9 13.2 3.43 

Unrelated 0 0 8.8 91.2 1.09 
Weakly related 0 2.9 2.9 94.1 1.09 

Critical 38.2 8.8 8.8 44.1 2.41 
 

Figures in columns 2-5 are percentages.  
Note: Percentages may not always add up to 100 due to rounding. 


