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ABSTRACT: False incarceration is the process by which an individual is wrongfully convicted for a crime--often due to 
bearing a close resemblance to descriptions made in a witness testimony or sketch depiction. The current system of criminal 
lineups consists of seeing groups of four to five suspects at one time for witnesses to distinguish the true criminal. Differing sizes 
of lineups has yet to be investigated in relation to accuracy of convictions despite the growing unreliability of this methodology. 
To test the numerical significance of criminal lineups, survey participants were split into three experimental groups that then had 
to find the criminal from a simulation out of eight possible suspects. The first experimental group was presented with one-person 
lineups, the second was shown two-person lineups, and the third experimental group was shown four-person lineups. The rate of 
accurate conviction was highest in the smallest criminal lineups due to the increased time elapsed during the deliberation period. 
Lineup size and accuracy rate proved to be inversely related; as each experimental group doubled in size, the accuracy nearly halved 
in response (from 44.4% to 23.7% to 10%).  
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�   Introduction
The Innocence Project, a renowned nonprofit that works to 

overturn false incarceration, stated that eyewitness misidenti-
fication [is] the single greatest cause of wrongful convictions 
nationwide – playing a role in more than 75% of convictions 
overturned through DNA testing.¹ Acknowledging the dis-
crepancy between accurate identification of criminals and false 
accusation of innocents allows one to put into question how 
the criminal justice system can improve. Eyewitness identi-
fication refers specifically to the process of criminal lineups. 
The current system presents groups of four to five suspects at 
a time in a live setting or as many as eight to ten suspects in 
photo form. A possible rationale for the implementation of 
more sizable lineups is efficiency; in theory, this system allows 
witnesses to evaluate many suspects at once and the ability to 
use comparison advantageously to correctly identify the crim-
inal.     

Although timeliness is especially important to consider 
for criminal offenses, it needs to be considered that larger 
lineups lead to a more collective evaluation of suspects instead 
of placing focus on finding the single criminal. Madore and 
Wagner state that psychological science and neuroscience 
indicate that our minds are taxed by multitasking… we must 
engage in task switching, placing increased demands on 
neurocognitive systems… [and] some performance deficit 
typically occurs.² The deficit reveals itself in low accuracy rates 
of criminal lineups and high false incarceration rates. This 
occurs because, in a large group scenario, a witness no longer 
spends their time observing everyone separately. Alternatively, 
they subconsciously weigh each suspects’ traits in reference to 
others--blurring the focus needed to convict a single criminal. 

The belief that larger lineups are objectively better for the 
witness also conflicts with an aspect of memorization research 
known as the chunking method. The chunking method is the 

process of breaking down large amounts of information into 
smaller, logical units that are easy to understand. Chunking 
is a valuable tool for memorization.³ This research alludes to 
the fact that observing smaller fractions of suspects at once 
may enhance memorability and ease for witnesses as they 
attempt to recall the incident. One experiment defines exactly 
why that simple change alleviates stress, saying that a chunk 
reduces the load on working memory (WM) via retrieval of 
a compact chunk representation from long-term memory 
that replaces the representations of individual elements of 
the chunk.⁴ There is something to be said about considering 
a witness’s perspective; after witnessing a possibly traumatic 
event, they may feel numerically overwhelmed and unfamiliar 
with viewing the suspect in a group setting. Seeing individuals 
one-on-one, emulating the interaction made upon the crime 
scene, may spark familiarity and therefore allow for a more 
ideal environment for memory recall.

Conversely, smaller lineups may pose a dilemma, and 
consequence, like that of the Monty Hall Problem. 
Contestants on the show “Let’s Make a Deal” were informed 
that behind one of [three] doors there is a car while behind 
the other two there are goats. ⁵ Once a player selected a door, 
the host, Monty Hall, would open one of the remaining two 
doors to reveal a goat, and he would allow the contestant to 
switch. Despite the fact that switching doors leads to a ⅔ 
probability of choosing the car–in contrast to the initial door’s 
probability of ⅓–the vast majority of people show a strong 
tendency to stick with their initial choice.⁶ This phenomenon 
can be justified through “cognitive illusion”, often used to 
demonstrate people’s resistant deficiency in dealing with 
uncertainty,⁷ and the larger amount of regret participants 
anticipate to experience after a loss due to switching rather 
than to a loss due to staying.⁶ The Monty Hall Problem shows 
a resistance to opening more doors, or in this case viewing 
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more lineups, after an initial choice is made, which could 
negatively affect the accuracy of small criminal lineups.
�   Methods
Survey Layout and Consent:
Three experimental groups of high school participants 

were asked to take an anonymous interactive survey. This 
survey was intended to simulate the witnessing of a crime 
and the criminal lineup process. Participants were directed 
to watch a video in order to comply but were not informed 
why they needed to do so or how important it would be to 
the experiment--similarly to how suspects are not warned 
prior to viewing a crime that they need to pay attention. 
After students viewed a staged video of a theft, they answered 
demographic questions about themselves in order to create a 
buffer between viewing the video and the need for memory 
recall. Students were then informed that they needed to think 
back to the criminal from the video and accurately identify 
the prime suspect out of 8 individuals. Reasoning questions 
about each suspect appeared next to facilitate meaningful 
judgment in evaluating whether each suspect was innocent. 
Following this, students were asked whether each suspect was 
guilty. The survey would end when participants convicted a 
suspect, but if they continued through the entire survey and 
were unable to find them, they were redirected to a special 
page* (see experimental group section). 

Participants were informed prior to experimentation that 
the simulation contained mention of possibly triggering 
topics i.e., conviction, crime, criminal justice, etc. Though 
the simulation was clearly staged, appropriate to view, and 
approved by a local Institutional Review Board, the decision 
of consent remained for everyone. A theft was chosen in 
order to avoid emotional harm to even those unaffected by 
crime--hence why there existed no mention or imagery of 
gore, violence, threatening behavior, or even direct contact. 
Theft is not a crime that directly disturbs bystanders, but it 
remains an easily identifiable illegal action to be observed.

Experimental Groups:
In order to test the numerical significance of differing 

lineup size regarding accuracy, three different experimental 
groups were created. At the very start of the memory recall 
process, participants were informed that there existed eight 
total suspects to choose from. Though the same suspect 
pictures were shown in the same order of evaluation, the 
lineup size differed within the three groups. The first 
experimental group was presented with a one-person lineup, 
the second was shown pairs, and the third experimental group 
had four person lineups. Participants were randomly assigned 
to a group by three administering teachers.

The creation of live lineups was not possible in person due 
to the limitations of COVID-19, but survey pages made it 
possible to control what was shown at once. For example, 
experimental group two was only able to see two suspect 
pictures at the top of each page; if they asked for another 
page of the survey, it would be likened to asking for another 
lineup to be presented in real life. Google Forms allows 
owners to enable restrictive movement through pages so that 
participants would be unable to continue onto the next page 

unless all questions from the previous page were filled out. 
With this precaution in place, there existed no chance that 
students were able to view lineups ahead of time or view 
remaining suspects that they were not supposed to see to 
ensure validity of results and strict lineup protocol.

After a conviction was made, participants were brought 
to an ending screen. This page included an announcement 
that the experiment was over, a reminder that the suspects 
or simulation were not real, and an optional question asking 
them to briefly explain why they chose the suspect. 

There existed a population of participants who continued 
through the entire experiment, completed all their lineups, 
and stated that they were unable to find the criminal. These 
individuals were redirected to special page* where participants 
were given a single picture with all eight suspects shown at 
once. They were then asked, in hindsight, if they could find 
the criminal. This was an additional test of an extremely large 
lineup of eight at a time but differed from other experimental 
groups because not all individuals were given the opportunity 
to see this unless they were unable to find the criminal. 
The deliberation period between choosing the criminal 
was also extended since the individuals--regardless of what 
experimental group they began with--were estimated to have 
objectively spent the most time contemplating their decision. 
This is a valid prediction to make as other participants who 
chose a criminal ended their survey early due to not being 
able to see other options. 

Survey Layout and Consent:
An important aspect of the simulation was a video of a 

crime that the students would be required to view. I decided 
to use my face as the true criminal in the video due to the 
limitations COVID-19. It was deemed a dangerous task to 
invite another individual to film the video with myself present 
at the time of experimentation, especially due to the necessity 
of being unmasked: facial recognition relies heavily upon the 
observation of expression, jaw structure, and specifics of the 
nose and mouth--of which the mask conceals. Additionally, 
it is to be noted that certain individuals that were consulted 
found the possibility of their face being seen as a guilty person 
or possible criminal outside of the experiment worrisome. 
Although it was made clear that the simulation was a staged 
production, the fear remained within participants that their 
face would be seen in a negative light by survey takers. This 
was a risk I was willing to take for my research to proceed but 
remained yet another justification as to why my face was the 
most safe and ideal choice for the prime suspect.

The only concern that could arise with the usage of my face 
as an integral part of the survey was the possibility of internal 
bias. There existed a chance that I would portray myself 
differently than how I truly look or create versions of myself 
that were indistinguishable--due to a hyper awareness of my 
specific features. In order to combat this, I had all media with 
my face checked for objective accuracy by an Institutional 
Review Board and created the suspect picture of my face 
using the artificial intelligence website called Artbreeder* 
(see Artificial Intelligence Photographs).
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only outlier (of having large lineups produce less accurate 
results) was seen in the special page. 

The accuracy rate of this population overall was 60.1%. 
Participants who were sent from seeing lineups of one person 
at a time were correct 69.2% of the time in contrast to those 
sent from lineups of two at a time who were correct exactly 
50% of the time. Zero students from the lineups of four 
elected to continue searching in the special page. The pattern 
of increasing accuracy increased with smaller lineups, as 
aforementioned, but it was even higher for small lineups who 
went to the special page. 
�   Conclusion
The data suggests that the defining factor of this change 

was the amount of time spent in the deliberation process. 
For the individuals who went through the tedious and slow 
process of only seeing one person at a time, there existed 
extended time spent waiting for each lineup. There was an 
increased attention to detail as shown in the last question 
which asked for a brief justification for participants’ final 
verdict. The respondents did not say their main reason was 
instinct, like those in larger lineups, but rather mentioned 
specific features they recognized (i.e., shape of eyes, young 
skin, width of face, facial proportions, etc.). The special page 
surveyors also devoted a great deal of time because they 
continued searching and persevering through every single 
participant. Thoughtful consideration is cultivated in these 
extended time periods and moments of reflection. The other 
two large experimental groups most likely spent less time 
truly observing each individual and more time comparing 
generalities between the lineups. This draws focus away from 
the moment’s recognition in witnessing a crime and instead 
leads to more decisions being made from bias.

If it remains true that increasing the amount of time spent 
in deliberation allows accuracy rates to increase as well, my 
conclusion implies the possibility of a safer society. The 
implementation of smaller lineups or an extensive period of 
seeing extremely large lineups could decrease the amount of 
false incarceration because witnesses can truly utilize facial 
recognition at its highest accuracy rate. This is a costless and 
objective means of police reform that could imply a change in 
a long unrevised system in America. 
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