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Finally, several isolated oddities are worth
and one female subject described T as wearin
he does not do so and never has. Both of the
tacles in their spontaneous reports, and the female subject was wi
to swear to their existence. In addition, one sub
existent cap, and another a brown overcoat,

These points are enough to show how remarkably inaccurate ang
uncritical the memory of a person’s dppearance can be. Sometimes the
errors of testimony cumulate into a complete confabulation. The
description given by subject K. (see Table 9-1) is one example of this,
For another, consider this descri
or black shoes; reversed collar.” In fact the hat was brown, the shogs
red, and the collar completely concealed by the closed jacket,

Descriptions of individuals play an extremely important part in
the testimony of witnesses. With
come of the present experiment leads to a clear conclusion, Retro-
spective accounts of people's dppearance, especially about hair color,
beardedness, and color of clothing, should be given no credit whatsoever

unless special attention was directed to these features during observa-
tion itself.
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Destruction

Elizabeth F. Loftus and John C. Palmer

Elizabeth Loftus is well known for hz?r extensive work
on witness memory. The study reprinted hfzr-e
demonstrates the prejudicial effect of {eadmg
questions, or—to put it another way—:t.'!ustmtes the
human tendency to combine information from all
available sources in reconstructing !ﬁl? past. The
elegance of Loftus and Palmer's experiment conlrasts
sharply with the primitive methods avm.ilable to Stern
seventy years earlier (Selection 9); the difference
reflects the methodological progress of psychology
since 1904.

How accurately do we remember the details of a complex event, ]ﬂﬂ-:;la
a traffic accident, that has happened in our presence? More specifi-
ally, how well do we do when asked to estimate some numerical
antity such as how long the accident took, how fast L'Eue Bﬂr? :rem
traveling, or how much time elapsed between the sounding of a horn
“and the moment of collision?

F It is well documented that most people amdmaﬂ:iegg macn:]Br;t;
in h numerical details as time, speed, an tance j
Empmﬁng such n

Fro bile destruction:
~ From E. F. Loftus and I. C. Palmer, Reconstruction of automo

A 'ﬁmmE gle of t!r:u interaction between language and memory, Journal of :fer-
 bal Learning and Verbal Behavior, 1974, 13, 585-589. Reprinted by permission.
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1927; Whipple, 1909). For example, most people have difficulty esti-
mating the duration of an event, with some research indicating that
the tendency is to overestimate the duration of events which are cogm-
plex (Block, 1974; Marshall, 1969; Omstein, 1969). The judgment of
spead is especially difficult, and practically every automobile accident
results in huge variations from one wimess to another as to how fast
a vehicle was actually traveling (Gardner, 1933). In one test adminis-
tered to Air Force personnel who knew in advance that they would be
fuestioned about the speed of a moving automaobile, estimates ranged
from 10 to 50 mph. The car they watched was actually going only 12
mph (Marshall, 1969, p. 23].

Given the inaccuracies in estimates of speed, it seems likely that
there are variables which are potentially powerful in terms of influ-
encing these estimates. The present research was conducted to inves-
tigate one such variable, namely, the phrasing of the question used to
elicit the speed judgment. Some questions are clearly more suggestive
than others. This fact of life has resulted in the legal concept of a
leading question and in legal rules indicating when leading questions
are allowed (Supreme Court Reporter, 1973). A leading question is sim-
ply one that, either by its form or content, suggests to the witness what
answer is desired or leads him to the desired answer,

In the present study, subjects were shown films of traffic acei-
dents and then they answered questions about the accident. The sub-
jects were interrogated about the speed of the vehicles in one of several
wiys. For example, some subjects were asked, "About how fast were
the cars going when they hit each other?” while others were asked,
“About how fast were the cars going when they smashed into each
other?” As Fillmore {1971) and Bransford and McCarrell (1974) have
noted, hit and smashed may involve specification of differential rates
of movement. Furthermore, the two verbs may also involve differential
specification of the likely consequences of the events to which they are
referring, The impact of the accident is apparently gentler for hit than
for smashed.

EXPERIMENT I

Method

Forty-five students participated in groups of various sizes. Seven films
were shown, each depicting a traffic accident. These films were seg-
ments from longer driver's education films borrowed from the Ever-
green Safety Council and the Seattle Police Department. The length of
the film segments ranged from 5 to 30 seconds. Following each film,
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jthg subjects received a questionnaire asking them first to “give an
“account of the accident you have just seen,” and then to answer a
geries of specific questions about the accident. The critical question
‘was the one that interrogated the subject about the speed of the vehi-

k

cles involved in the collision. Nine subjects were asked, "About how

' fast were the cars going when they hit each other?" Equal numbers of
' the remaining subjects were interrogated with the verbs smashed, col-

lided, bumped, and contacted in place of hit. The entire experiment

' Jasted about an hour and a half. A different ordering of the films was
1 pmﬂnted to each group of subjects.

._ _ilﬂmﬂts

s 'i‘ahle 10-1 presents the mean speed estimates for the various verbs.
~ Following the procedures outlined by Clark (1973), an analysis of vari-
~ ance was performed with verbs as a fixed effect, and subjects and films
~ as random effects, yielding a significant quasi-F ratio, F'(5,55) = 465,
p < .005.

4 Some information about the accuracy of subjects’ estimates can
~ beobtained from our data. Four of the seven films were staged crashes;
~ the original purpose of these films was to illustrate what can happen
~ to human beings when cars collide at various speeds. One collision

took place at 20 mph, one at 30, and two at 40. The mean estimates of

I. speed for these four films were: 37.7, 36.2, 39.7, and 36.1 mph, respec-
~ tively. In agreement with previous work, people are not very good at
~ judging how fast a vehicle was actually traveling.

Discussion

The results of this experiment indicate that the form of a question lin

] this case, changes in a single word) can markedly and systematically

- TABLE 10-1
Speed estimates for the verbs used in Experiment 1
Verh Mean speed eatimate
smashed 40.8
Collided 39.3
Bumped 281
Hit 34.0
Contacted 31.8
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affect a witness's answer to that question. The actual speed of the
vehicles controlled little variance in subject reporting, while the phras-
ing of the question controlled considerable variance,

Two interpretations of this finding are possible. First, it is po’sﬂala
that the differential speed estimates result merely from response-bias
factors, A subject is uncertain whether to say 30 mph or 40 mph, for
example, and the verb smashed biases his response towards the higher
estimate. A second interpretation is that the question form causes a
change in the subject's memory representation of the accident. The
verb smashed may change a subject’'s memory such that he "sees” the
accident as being more severe than it actually was. If this is the case,
we might expect subjects to “remember” other details that did not
actually occur, but are commensurate with an accident occurring at
higher speeds. The second experiment was designed to provide addi-
tional insights into the origin of the differential speed estimates,

EXPERIMENT 11
Method

One-hundred-fifty students participated in this experiment, in groups
of various sizes. A film depicting a multiple car accident was shown,
followed by a guestionnaire. The film lasted less than 1 minute; the
accident in the film lasted 4 seconds. At the end of the film, the subjects
received a questionnaire asking them first to describe the accident in
their own words, and then to answer a series of questions about the
aceident. The critical question was the one that interrngated the sub-
ject about the speed of the vehicles. Fifty subjects were asked, "Aboult
how fast were the cars going when they smashed into each other?"
Fifty subjects were asked, "About how fast were the cars going when
they hit each other?" Fifty subjects were not interrogated about vehic-
ular speed,

One week later, the subjects returned and without viewing the
film again they answered a series of questions about the accident. The
critical question here was, “Did you see any broken glass?" which the
subjects answered by checking "yes" or "no.” This question was
embedded in a list totalling ten questions, and it appeared in a random
position in the list. There was no broken glass in the accident, but,
since broken glass is commensurate with accidents occurring at high
speed, we expected that the subjects who had been asked the smashed
question might more often say "yes" to this critical question.
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Results

The mean estimate of speed for subjects interrogated with smashed
vas 1046 mph; with it the estimate was 8.00 mph. These means are
significantly different, ¢ (98) = 2.00, p < 05.

~ Table 10-2 presents the distribution of “yes” and "no” responses
for the smashed, hit, and control subjects, An independence chl-ﬂquam
test on these responses was significant beyond the .025 level, x*(2) =
7.76. The important result in Table 10-2 is that the probability of saying
'yas,” P(Y), to the question about broken glass is 32 when the verh
smashed is used, and .14 with hit. Thus, smashed leads both to more
'r " responses and to higher speed estimates. It appears to be the
ﬂmt the effect of the verb is mediated at least in part by the speed
sﬁ;nate The question now arises: Is smashed doing anything else
esides increasing the estimate of speed? To answer this, the function
' lmlng P(Y) to speed estimate was calculated separately for smashed
and hit. If the speed estimate is the only way in which effect of verh is
‘mediated, then for a given specd estimate, P(Y) should be independent
‘of verb. Table 10-3 shows that this is not the case, P(Y) is lower for hit
than for smashed; the difference between the two verbs ranges from
03 for estimates of 1-5 mph to .18 for estimates of 6-10 mph. The

E 10-2
Distribution of "yes" and "no" responses to the question "Did you see any
Droken glass?"

s 11

Verh condition
Response Smashed Hit Control
Yos 16 7 1]
No 34 43 44
TABLE 10-3
obability of saying “yes"” to “Did you see any broken glass?"
ndltinna]lzad on speed estimates
:f Verb Speed estimate (mph)
~ condition
-~ 1-5 6-10 11-15 1620
 Smashed 09 27 41 42
= it 06 09 25 50
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average difference between the two curves is about .12. Whereas the
unconditional difference of 18 between the smashed and hit condi-
tions is attenuated, it is by no means eliminated when egtimate of
speed is controlled for. It thus appears that the wﬂ}smashe?has other
effects besides that of simply increasing the estimate of speed. One
possibility will be discussed in the next section.

Discussion

To reiterate, we have first of all provided an additional demonstration
of something that has been known for some time, namely, that the way
a question is asked can enormously influence the answer that is given.
In this instance, the gquestion, “About how fast were the cars going
when they smashed into each other?" led to higher estimates of speed
than the same question asked with the verb smashed replaced by hit.
Furthermore, this seemingly small change had consequences for how
questions are answered a week after the original event occurred.

As a framework for discussing these results, we would like to
propose that two kinds of information go into one's memory for some
complex ocecurrence. The first is information gleaned during the per-
ception of the original event; the second is external information sup-
plied after the fact. Over time, information from these two sources may
be integrated in such a way that we are unable to tell from which
source some specific detail is recalled. All we have is one "memory.”

Discussing the present experiments in these terms, we propose
that the subject first forms some representation of the accident he has
witnessed. The experimenter then, while asking, “About how fast were
the cars going when they smashed into each other?" supplies a piece
of external information, namely, that the cars did indeed smash into
each other. When these two pieces of information are integrated, the
subject has a memory of an accident that was more severe than in fact
it was. Since broken glass is commensurate with a severe accident, the
subject is more likely to think that broken glass was present. There is
some connection between the present work and earlier work on the
influence of verbal labels on memory for visually presented form stim-
uli. A classic study in psychology showed that when subjects are asked
to reproduce a visually presented form, their drawings tend to err in
the direction of a more familiar object suggested by a verbal label ini-
tially associated with the to-be-remembered form (Carmichael, Hogan,
and Walter, 1932), More recently, Daniel (1972) showed that recognition
memory, as well as reproductive memory, was similarly affected hy
verbal labels, and he concluded that the verbal label causes a shift in
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he memaory strength of forms which are better representatives of the
label.

- When the experimenter asks the subject, "About how fast were
the cars going when they smashed into each other?" he is effectively
pheling the accident a smash., Extrapolating the conclusions of Daniel
io this situation, it is natural to conclude that the label smash causes
a shift in the memory representation of the accident in the direction

of being more similar to a representation suggested by the verbal labal,
!
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