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Abstract 

  A new technique (Manipulation of Overlapping Rivalrous Images by polarizing filters; MORI) 
has been invented for experimental research in memory distortion of eyewitnesses. In the MORI 
technique, two different images presented on the same screen can be seen separately by two 
groups of viewers without noticing that there are two different overlapping images.  Therefore, it 
can artificially create ‘conflicts’ among eyewitnesses of the same event.  Using this experimental 
technique, three experiments were carried out with eyewitnesses of different group sizes. The 
results showed that (1) although the eyewitnesses observed some rivalrous images they could 
easily come to an agreement with a short discussion after observing the event; (2) once they 
reached an agreement, those who changed their minds tended to report the distorted memory a 
week later, with or without noticing it; (3) even those who changed their minds after discussion 
rated high on the confidence in their reports; (4) the isolated eyewitnesses changed their minds 
more frequently and unilaterally in accordance with the majority; (5) when they observed the 
event with a co-observer, they tended to maintain their original reports even after the 
incompatible discussion; and (6) discussion improved subjects' memory of the events in general. 
 

 
Need for a new experimental procedure. 
   Following Loftus’s pioneering study (Loftus, 
1979), eyewitness testimony has been studied 
by many researchers.  In the Loftus paradigm, 
subjects were presented some criminal event 
or traffic accident first, and then they were 
asked several questions.  Loftus found that 
memory of the event could easily be distorted 
by the following questionings.  Therefore, 
eyewitness testimony could also be distorted by 
questions asked in interviews with prosecuting 
attorneys, lawyers, the press, or others.  
   Each eyewitness has observed only a part of 
the whole event.  He or she might have 
overlooked something important,  and 
discussion with other eyewitnesses could make 
up these incompleteness.  However, the 
discussion among eyewitnesses might be 
another source of memory distortion.  
Eyewitness may have misperception as well as 
oversight.  Oversight can be amended by the 
discussion without yielding any problem. But 
what happens if misperception occurs?  It is 
an interesting question, but it cannot be 
studied by the Loftus paradigm.  We need a 
new experimental procedure to approach this.  
In order to produce a misperception in a 
laboratory setting, we need to invent a 
presentation technique in which different 
images are presented simultaneously to 
subjects without the subjects being aware of it. 
 
 

The MORI technique: a new experimental 
procedure for researches in memory distortion. 
  The MORI (Manipulation of Overlapping 
Rivalrous Images by polarizing filters; MORI) 
technique uses the polarization properties of 
light, which is also used in certain types of 3 
dimensional (3-D) displays. In the MORI 
technique, two different images presented on 
the same screen can be seen separately by two 
groups of viewers without noticing that there 
are two different overlapping images. The 
point is that the subjects should think they are 
observing the same event together in spite of 
the fact that they are observing two different 
versions. 
 

 
 
 
 
 
 

  



Physically speaking, light is a transverse wave, 
vibrating perpendicular to its direction. The 
polarization of light is the direction in which 
the wave is vibrating. Usually, light is 
composed of light of all polarization. A 
polarizing filter allows only light of one 
polarization through. Therefore, once light 
passes through one of these filters (it is said to 
be 'polarized'), it cannot pass through another 
polarizing filter placed diagonally to its 
polarization.  
   If two rivalrous images are polarized in the 
directions diagonal to each other and are 
projected on the same screen, these two images 
look overlapped to the ordinary eyes.  
However, if a viewer wears an appropriate 
polarizing sunglasses, only one image is seen 
while the other image is filtered out by the 
sunglasses.  
   The projected light beam from a video 
projector is already polarized because it passes 
through a LCD (Liquid Crystal Display) panel 
within the projector. A LCD panel is composed 
of a matrix of small units of liquid crystals 
sandwiched between two polarizing filters. 
Therefore, a LCD panel acts as a polarizing 
filter.  
   Two diagonally polarized images can be 
produced by two video projectors, one set in  
an ordinary position and the other set rotated 
by 90 degrees clockwise.  The projected image 
from the latter video projector is also rotated, 
and so is the polarization.  Therefore, the 
image should have been taken by a camera 
rotated 90 degrees clockwise.  
 

EXPERIMENTAL PROCEDURE. 
   Using the MORI technique, three 
experiments were carried out with 
eyewitnesses of different group sizes.  The 
following procedure was common to the three 
experiments.  Subjects participated in the 
experiments in groups of  two (Experiment I, 

 

already published as Kanematsu, Mori, & 
Mori,1996), three (Experiment II), or four 
(Experiment III).  Each group of subjects was 
instructed to act as eyewitnesses of a criminal 
event happened in the dark.  Therefore, they 
were told to wear sunglasses to observe the 
videotaped event.  Two slightly different 
versions of the same event were projected onto 
a half-transparent screen in front of them.  
After watching the event, they were asked to 
report individually on what they had seen-- 
Pre-Discussion Report.  Then they were 
allowed to discuss the event they had just 
observed and were asked to report again-- 
Post-Discussion Report.  After that they were 
asked to come again a week later to report 
what they had seen the week before-- 
Week-Later Report.  At the very end, they 
were asked whether they had noticed the fact 
that they had seen two different versions.  
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Table 1 
Average Cued Recall Scores in the Reports (Full mark is 100) 

Conditions             Pre-Discussion    Post-Discussion       Week-Later 
 
Exp.I: Agreement  51.07     57.60    57.73 
      Control     47.73    53.07    50.93 
 
Exp.II: Agreement  54.32     60.75    57.39 
      Control     54.32    58.21    53.71 
 
Exp.III: Agreement  49.92     50.67    48.20 
 
Outline of the criminal event. 
   The outline of the criminal event presented 
to the subjects was as follows.  A car pulled up 
before a pedestrian (female).  The driver 
(male) got off the car with a map in his hand to 
ask her for direction.  While she was 
explaining the direction on the map leaving her 
bag on the ground, another passenger (female) 
sneaked off the car to steal something from the 
bag and sneaked back to the car.  Then, the 
driver bowed his thanks to the pedestrian and 
drove away.  The pedestrian started walking 
again without noticing the thievery. 
 
Three points which were different between the 
two versions. 
   Two versions of the criminal event were 
prepared and videotaped.  No sound was 
recorded.  The total length of the event was 
about one minute.  Only the following three 
points were different between the two versions. 
(1)  Color of the car: a white car vs a dark car. 
(2)  Clothes of the driver: a white shirt vs a 

parka with stripes. 
(3)  Direction of the pedestrian after the 

thievery: walking up toward the screen vs 
walking down away from the screen 

  
Subjects and Group Constituents. 
  Experiment I: two witnesses, one vs one 
condition. 
     In Experiment I, 60 undergraduates 
participated in pairs.  Fifteen pairs each were 
assigned to either the Agreement Condition or 
the Control Condition.  In the Agreement 
Condition, subjects were instructed to come to 
an agreement during the discussion and make 
a single report together. In the Control 
Condition, subjects were simply instructed to 
discuss what they had seen and make a report 
individually. 
  Experiment II: three witnesses, two vs one 
condition. 

   In Experiment II, 78 undergraduates 
participated in groups of three. Thirteen triads 
were assigned randomly to either of the two 
conditions. Of the three, two subjects watched 
the same version and the other one watched 
the other. 

Experiment III: four witnesses, two vs two 
condition. 

   In Experiment III, 60 undergraduates 
participated in groups of four, two subjects 
watching the same versions in each group.  
All 15 groups were assigned to Agreement 
Condition. 
 

RESULTS 
   No subjects noticed the presentation trick.  
The MORI technique worked perfectly.  
Practically no groups in the Agreement 
Condition ended up without reaching an 
agreement even on the three rivalrous points.  
There were no clear tendency concerning about 
who changed their opinion in reaching an 
agreement, except the following two cases; (1) 
as expected, the isolated ones tended to change 
their opinion unilaterally in the Experiment II, 
and (2) in case of the color of the car, those who 
observed a dark car changed their opinions 
more often.  It is probably because white cars 
are more easily to be seen in the dark. In 
addition, white cars are most common in 
Japan. 
 
Accuracy of the Reports measured as Cued 
Recall of 25 Items in the Event. 

 Each report consisted of cued recall of 25 
items presented in the event. Correct recall of 
each of these items was scored as 4 points (that 
makes 100 points for the full mark).  The 
average scores of the three reports in the three 
experiments are listed in Table 1.  It showed 
that both discussion and making a unified 
report would increase the memory scores. 

 

  



Table 2 
Percentage of Voluntary Agreements in the Week-Later Reports 

Conditions           Conscious(Underlined)      Unconscious     Total         Possible 
Maximum 
 
Exp. I: Agreement 48.9% (22/45) 31.1% (14/45) 80.0%(36/45) 3x15=45a) 
       Control         33.3% (15/45)      11.1% ( 5/45)       66.7%(30/45) 3x15=45 
 
Exp. II: Agreement  64.1% (25/39)    33.3% (13/39)      97.4%(38/39) 3x13=39b) 
       Control         35.9% (14/39)      10.3% ( 4/39)      46.2%(18/39) 3x13=39 
 
Exp. III: Agreement  32.2% (29/90)      36.7% (33/90) 68.9%(62/90)       3x15x2=90c) 
(a: 3 items x 15 pairs, b: 3 items x 13 triads, c:3 items x 15 groups x 2 subjects) 
 
Voluntary agreements in the Week-Later 
Reports. 

 Subjects were invited to answer what they 
had seen in the Week-Later Report 
individually.  They were instructed to draw 
an underline if they would choose the 
co-viewer’s opinion as their own answer rather 
than their original opinion. If all the subjects 
would report what they had seen correctly, 
there would have no agreements in the three 
non-conforming items.  Therefore, the degree 
of memory distortion was measured by the 
number of voluntary agreements in the 
Week-Later Reports.  There were two types of 
voluntary agreements; with or without 
underline.  The former agreement answer was 
a conscious voluntary agreement, whereas the 
latter was a unconscious one. Table 2 shows 
the number of voluntary agreements in the 
three experiments. 
   It clearly showed that unconscious 
voluntary agreements occurred more 
frequently in Agreement Conditions.  
Voluntary agreements occurred most 
frequently in triad (Exp.II; 38/39 or 97.4%, in 
the Agreement Condition),  and least 
frequently in groups of four (Exp.III; 62/90, or 
68.9% ). 
   A further comparison among the 
Agreement conditions of the three experiments 
revealed that conscious agreements occurred 
significantly more in Exp.II and significantly 
less in Exp.III.  In Exp.II, the isolated 
subjects were forced to agree unwillingly, and 
they were aware of it a week later.  Whereas, 
in Exp.III, the total percent of voluntary 
agreements was much less.  It is noteworthy 
that the percent of unconscious agreement was 
relatively stable throughout the three 
experiments.   

 
Table 3 

The Number of “Absolutely Confident” Ratings 
in Agreement Conditions. 

Experiments  Original Answer Adopted Answer 
Experiment I   10/45    5/45   
Experiment II   22/78    2/39 
Experiment III   28/180    7/180  
 
Confidence ratings in the Week-Later Reports. 
   Along with their answers, subjects were 
asked to rate their confidence on a 7-point 
scale in each of their answers.  Table 3 shows 
the number of subjects who rated “absolutely 
confident (= 7)” of their answers.  These 
results are particularly important as 
eyewitness testimony because a substantial 
number of subjects rated being highly 
confident of their erroneous reports.  The 
confidence is revealed to be NOT reliable in 
eyewitness testimony.  
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