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ABSTRACT 

Fingerprints are a very important aspect of criminal investigations and besides 

DNA, are one of the most sought-after pieces of evidence. The ACE-V (Analysis 

Compare, Evaluate, Verify) method is the most common procedure used by fingerprint 

examiners in analyzing a fingerprint found at a crime scene (unknown donor) and 

comparing it with a fingerprint in a database (known/exemplar) (Stevenage & Pitfield, 

2016, p. 146). A problem with this procedure is there is not a set list of steps to follow 

that is consistent among all fingerprint examiners; there is not a clear definition of 

what each step entails. There are very few procedures outlined and standardized for 

fingerprint examiners to determine if two fingerprints are a match (Langeburg, 

Champod, & Wertheim, 2009). Another problem with this lack of detail and 

standardization is that each fingerprint examiner, even those from the same agencies, 

find different “points” of comparison to match the fingerprints. The participants of this 

study were fingerprint examiners from state crime laboratories, as well as police and 

sheriff departments, from throughout the United States.  Examiners completed an 

online survey asking questions related to their determination if a fingerprint is 

sufficient enough to move on to the next steps involved in ACE-V examination, and 

rating their level of confidence in those decisions. Various data analyses found there is 

not a significant statistical relationship between the total years of experience and the 

level of confidence reported by the fingerprint examiner, the number of comparison 

points determined, or the final decision reached by the fingerprint examiners. 

However, analyses revealed there is tremendous variability in the ratings of 

confidence and final opinions within the sampled examiners. These findings 
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demonstrate that the fingerprint examination process (ACE-V method) used by 

fingerprint examiners is not adequate enough to provide consistent findings among all 

fingerprint examiners, requiring the need for more research on fingerprint examination 

and the ACE-V method for its continued use within the criminal justice system.  

Keywords: Fingerprints, examiners, ACE-V method, decision making, confidence 
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CHAPTER I 

INTRODUCTION  

Fingerprints are the second most used form of identification utilized in current 

crime scene evidence analysis and are often times some of the most heated and 

controversial pieces of evidence used for identification purposes (Grimaldi, Lau, & 

Basso, 2015). There has been much research into whether or not fingerprints are a 

reliable source of identification (identification being the comparison of two 

fingerprints to determine if the fingerprints are from the same person, i.e., a match), as 

well as recent research into what information can be found from the deposited 

fingerprint itself (i.e., analysis of fingerprint residue).  

There is, however, problems within current fingerprint examination. 

Fingerprints being used for identification has become a controversial topic in the court 

of law because some individuals (i.e., jurors, attorneys, other forensic experts) believe 

that fingerprint identification is not a reliable or valid science and should not be 

admissible in court (National Research Council, 2009). This is an understandable 

concern because of the lack of published research on fingerprint examination and 

whether or not the analytical results should be admissible in court.  The ACE-V 

method, the most common method of fingerprint examination and fingerprint 

identification itself, is controversial as well.  

The use of fingerprints for identification is controversial because some 

scientists believe there are individuals that have matching fingerprints, even though 

past research has demonstrated that even identical twins to do not have matching 
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fingerprints (Stevenage & Bennett, 2017). The ACE-V method is controversial 

because of the lack of published information on this method and what the method 

itself entails (Ulery, Hicklin, Roberts, & Buscaglia, 2015, p. 55).  

Fingerprints have long been an integral part of forensic science and crime 

scene analysis. Before anyone knew what information could be obtained from a 

person’s fingerprint and how it could be used to identify a person, it was used as a 

legal signature in China (Sigel & Mirakovits, 2016). Today, we know the benefits of 

what recovering a fingerprint may mean to an investigation. When a fingerprint is 

recovered at a crime scene, there is a greater chance of identifying the perpetrator of 

the crime and providing evidence that concludes that the individual was at the location 

when the crime took place. Crime scene technicians are capable of employing 

numerous techniques not only to collect fingerprints, but also ability to make latent 

prints (i.e., the prints found at the crime scene that cannot be seen with the naked eye, 

also known as the unknown print) become visible for easier identification. Once the 

fingerprints have been collected from a crime scene, the fingerprints are sent back to a 

laboratory to be examined by a fingerprint analyst. During the analysis of the 

fingerprint, the majority of analysts use the method known as ACE-V (analysis, 

comparison, evaluation, and verification) as a set of guidelines or steps to be followed 

in the examination of the fingerprint (Stevenage & Pitfield, 2016, p. 146).  
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ACE-V Method 

The most common method for fingerprint examination is the ACE-V method. 

The ACE-V (Analysis Compare, Evaluate, Verify) method is used by fingerprint 

examiners to analyze a fingerprint found at a crime scene (from an unknown donor) 

and compare it with a fingerprint in a database (known/exemplar) (Stevenage & 

Pitfield, 2016, p. 146). Following this analysis and comparison, the examiner then 

determines if the two prints are a match. A match is when the fingerprint examiner has 

discovered a certain amount of points for comparison between the exemplar print and 

the unknown print to conclude that the unknown print is from the same donor as the 

exemplar print. Points are the specific areas and characteristics of a fingerprint 

identified in one print and are matched those to the other print (Ulery, Hicklin, 

Roberts, & Buscaglia, 2016). There also is the possibility the unknown print (the 

fingerprint being analyzed) can be excluded from being a match to the exemplar if 

there is lack of points of comparison between the two prints. Lastly, there is the 

possibility that the decision reached during the analysis will be inconclusive because 

there is not enough points or details within the two fingerprints (the exemplar and the 

unknown) to make a decision. At the end of the analysis, a conclusion has to be 

reached which must be one of the following: excluded, identified (match) or 

inconclusive.  

A problem with this method is that there is not a set list of steps to follow to 

complete the analysis and comparison that is consistent among all fingerprint 

examiners; there is also not a clear definition of what each step of the process would 
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entail. There are very few procedures outlined and standardized for fingerprint 

examiners to determine if two fingerprints are a match; each laboratory follows their 

own standard operating procedure (SOP) for doing so (Langeburg, Champod, & 

Wertheim, 2009). Even with the Scientific Working Group on Friction Ridge 

Analysis, Study, and Technology (SWGFAST), which was created to discover and 

eliminate problems within fingerprint examination, a formalized procedure and 

standardization has yet to be created (SWGFAST, 2013).  

Another problem with this lack of detail and standardization of ACE-V is that 

each fingerprint examiner, even those from the same agencies, find different ‘points’ 

of comparison to match the fingerprints, thus, increasing the variability of fingerprint 

examination. There is not a set number of identification points that a fingerprint 

examiner is required to find, and most fingerprint examiners have their own minimum 

number of identification points that they want to find within the fingerprint that they 

are examining (A. Soucy, personal communication, February 26, 2018). Fingerprint 

examiners may find the same number of identification points in a fingerprint, but these 

points identified are not necessarily the same identification points across examiners 

(Ulery et. al., 2016). These differences in the process of identification of critical points 

show the variability of each examiner. Fingerprint examination is subjective and relies 

on each individual fingerprint examiner to determine what are features within the 

fingerprint that can be used to compare an unknown (latent) print to a known 

(exemplar) print.   Because of the variation among fingerprint examiners in the points 
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of comparison, the use of fingerprints as evidence has become scrutinized by other 

forensic experts, lawyers, and even jurors (Ulery et al., 2016). 

There is limited information about the ACE-V method in publication, and 

information about what each step entails in the decision-making process is restricted 

as well. More concretely defined steps of the ACE-V method and more research on the 

use of the method itself are needed. Fingerprint examiners employing this method do 

not have a standardized set of guidelines/procedures on what they need to look for, 

how they need to look for it, and if certain number of identifying points are needed. 

There is the agency’s standard operating procedure that the examiner must follow, but 

that likely does not provide a definitive set of criteria, leaving some decisions up to the 

discretion of the fingerprint examiner. Because of the subjectivity of fingerprint 

examination, there needs to be a standardized method for fingerprint examination, not 

a set of guidelines. Standardization of the ACE-V method would reduce the 

subjectivity and allow fingerprint examination to be more objective. By further 

understanding the ACE-V procedures and its need for standardization, the field can 

then try to understand how confident the fingerprint examiner is on each of the 

decisions they made. Understanding of this confidence is important as the examiners 

will have to testify on how confident they were in the decision(s) that was reached at 

the end of the ACE-V method.  

The confidence of fingerprint examiners in their decision is important to 

examine because how confident a fingerprint examiner is in their decision is the same 

confidence they will have when they are having to testify in court about their findings. 
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As expert witnesses, fingerprint examiners must testify to the level of certainty about 

their decisions and opinions; certainty is similar to confidence. Some professions 

require “100% certainty” in stated opinions (Bowers, 2014, p. 63). When fingerprint 

examiners testify to anything less than 100% certainty, that relates to them testifying 

with less than 100% confidence in their findings. The author believes that lack of 

standardization of fingerprint examination influences the confidence of fingerprint 

examiners. Fingerprint examiners may be less confident because the ACE-V method 

they follow is subjective. However, if fingerprint examiners had a standardized 

method to follow, their confidence may increase because they would have a 

standardized method to justify/explain what features they found and why they found 

them. Thus, in trial testimony fingerprint examiners would be more confident because 

they have a more objective, and standardized method for fingerprint examination 

supporting their decisions.  

Misidentification by Fingerprint Examination 

 Perhaps due to these outlined problems with current fingerprint examination 

methods, there have been several incidents where a person was falsely accused and 

found guilty of a crime based on the results from a fingerprint examination. Innocent 

people were wrongly convicted and ultimately were exonerated and released from 

prison following discovery of the faulty identification. Some of these cases include 

Shirley McKee, who was accused of murder because her fingerprint was “found” at 

the crime scene and charged with perjury because she would not confess to that being 

her fingerprint. She was later exonerated and it was admitted there was a mistake 
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made in the fingerprint analysis (O’Neill, 2011). One of the most notable cases of 

misidentification was of Brandon Mayfield; Mayfield was arrested for a fingerprint 

found on the detonator for a bomb and the Federal Bureau Investigation (FBI) found 

the fingerprint to be a match to Mayfield. After his arrest, a Spanish police force found 

the fingerprint to be a better match to another individual who was later found to be the 

actual bombing perpetrator (Spinney, 2010). These are just a few misidentification that 

revolved around fingerprints and the fingerprint examination process (see Chapter 2 

for further cases).  

Purpose of this Study 

Fingerprints are a very important aspect of criminal investigations and besides 

DNA, is one of the most sought-after pieces of evidence (Egli, Champod, & Margot, 

2006). Fingerprints are important because they are extremely variable between 

individuals, even between identical twins (Egli et al., 2006). Knowing fingerprints 

between identical twins are different allows for fingerprints to be used for 

identification purposes because when a fingerprint is identified, it identifies only one 

person to be the match, not multiple people.  

The purpose of this current study to not only provide a better understanding of 

the decisions being made by fingerprint examiners, but to help add to the very little 

published literature about the ACE-V method used by fingerprint examiners during 

their analysis. This study seeks to have current fingerprint examiners complete the 

steps of the ACE-V method for the examination of two sets of fingerprints, and to rate 

their confidence in the decisions they make throughout the steps. By adding to the 
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literature and understanding the steps undertaken by fingerprint examiners, the goal is 

to improve the reasons why fingerprint evidence should continue to be admitted as 

evidence in court proceedings.  

Research Questions and Hypotheses 

There are four main research questions for this current study: 

1. What is an examiner’s level of confidence at various decision points of the 

ACE-V method? 

Hypothesis: No hypothesis needed. 

2. Does the level of confidence reported at each decision point vary depending on 

level of training? 

Hypothesis: The more years of experience an examiner has, the significantly 

higher their reported confidence level at each decision point of the ACE-V 

method when compared with those examiners with fewer years of practice. 

3. Does the number of points of comparison identified vary depending on level of 

training? 

Hypothesis: The more experience an examiner has, significantly more points of 

comparison will be identified at each decision point of the ACE-V method 

when compared with those examiners with fewer years of practice. 

4. Does experience impact the conclusion at each decision point of the ACE-V 

method? 

Hypothesis: The conclusion reached at each decision point of the ACE-V will 

vary based on years of examiner experience; the conclusion will be more 
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definitive (identified or excluded) for examiners with more years of experience 

rather than inconclusive which would be more common in less experienced 

fingerprint examiners.  

(Note: The verification stage of the ACE-V method is being excluded for this project 

because this stage requires a re-analysis of the same sets of fingerprints by another 

examiner, and thus is not relevant to this study.) 

  



 Texas Tech University, Kierstyn Evans, May 2019 

10 

 

 

CHAPTER II 

LITERATURE REVIEW 

Fingerprints are the second most used form of identification utilized in current 

crime scene evidence analysis and are often times some of the most heated and 

controversial pieces of evidence used for identification purposes (Grimaldi, Lau, & 

Basso, 2015). There has been much research into whether or not fingerprints are a 

reliable source of identification (identification being the comparison of two 

fingerprints to determine if the fingerprints are from the same person, i.e., a match), as 

well as recent research into what information can be found from the deposited 

fingerprint itself (i.e., analysis of fingerprint residue).  

There is, however, problems within current fingerprint examination. 

Fingerprints being used for identification has become a controversial topic in the court 

of law because some individuals (i.e., jurors, attorneys, other forensic experts) believe 

that fingerprint identification is not a reliable or valid science and should not be 

admissible in court (National Research Council, 2009). This is an understandable 

concern because of the lack of published research on fingerprint examination and 

whether or not the analytical results should be admissible in court.  The ACE-V 

method (analysis, comparison, evaluation, and verification), the most common method 

of fingerprint examination and fingerprint identification itself, is controversial as well.  

The use of fingerprints for identification is controversial because some 

scientists believe there are individuals that have matching fingerprints, even though 
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past research has demonstrated that even identical twins to do not have matching 

fingerprints (Stevenage & Bennett, 2017). The ACE-V method is controversial 

because of the lack of published information on this method and what the method 

itself entails (Ulery, Hicklin, Roberts, & Buscaglia, 2015, p. 55). 

Fingerprints have long been an integral part of forensic science and crime 

scene analysis. Before anyone knew what information could be obtained from a 

person’s fingerprint and how it could be used to identify a person, it was used as a 

legal signature in China (Sigel & Mirakovits, 2016). Today, we know the benefits of 

what recovering a fingerprint may mean to an investigation. When a fingerprint is 

recovered at a crime scene, there is a greater chance of identifying the perpetrator of 

the crime and providing evidence that concludes that the individual was at the location 

when the crime took place. Crime scene technicians are capable of employing 

numerous techniques not only to collect fingerprints, but also can make latent prints 

(i.e., the prints found at the crime scene that cannot be seen with the naked eye, also 

known as the unknown print) become visible for easier identification. Once the 

fingerprints have been collected from a crime scene, the fingerprints are sent back to a 

laboratory to be examined by a fingerprint analyst. During the analysis of the 

fingerprint, the majority of analysts use the method known as ACE-V as a set of 

guidelines or steps to be followed in the examination of the fingerprint (Stevenage & 

Pitfield, 2016, p. 146).  
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Fingerprint Examination  

Use of Fingerprints for Identification. The first use of fingerprints for 

identification was discussed in the late 1870s when William Herschel stated that 

indigenous people would sign important documents with their handprint (Siegel & 

Mirakovits, 2016). However, Chinese people used fingerprint and palm prints as an 

official signature more than three thousand years ago, long before William Herschel’s 

statement (Siegel & Mirakovits, 2016). Henry Fauld was the first person who brought 

attention to using fingerprints as a way to identify someone (Siegel & Mirakovits, 

2016). However, Sir Francis Galton would later take credit for the work Henry Fauld 

accomplished (Siegel & Mirakovits, 2016). Sir Francis Galton did, however, provide 

the next step into understanding fingerprints by developing the three categories of 

fingerprint patterns (i.e., loops, whorls, and arches) (Siegel & Mirakovits, 2016).  

 Because fingerprints vary between individuals which makes them 

distinguishable (even between identical twins), and the ability to use chemicals to 

enhance latent prints, fingerprints are one of the “most sought after evidence from 

crime scene investigations” (Egli, Champod, Margot, 2006, p. 190). Fingerprints 

develop during gestation and remain unchanged throughout life unless there is 

permanent damage (e.g., due to injury) (Kahn, Graff, Stein, & Lumey, 2009). This 

permanent damage is actually beneficial to fingerprint examination because it makes 

that fingerprint even more unique. 
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 Fingerprints are unique because of the designs you see when you look at the 

pads of your fingers; these are called friction ridge details. Friction ridge details (the 

pattern that is left behind when a finger touches a surface) and their patterns are 

unique to one specific person; no finger from the same person has the same ridge 

detail, ridge characteristics, and ridge patterns (Dutelle, 2011, p. 173). These patterns 

that are found within the boundaries of each individual fingerprint allows for the 

fingerprint to be classified (placed into a category such as loops, whorl, arches) 

(Dutelle, 2011, p. 173).  

  Fingerprints as evidence. Fingerprints have been used in the court of law as a 

form of evidence for many years. However, according to the 2009 Committee on 

Identifying the Needs of the Forensic Science Community National Research Council 

in the document titled, Strengthening Forensic Science in the United States: A Path 

Forward, fingerprint evidence has been admitted in courtrooms without empirical 

validation of its theory that fingerprints are truly unique across individuals (National 

Research Council, 2009). The committee reasoned that “[w]hile the principles 

underlying fingerprint identification have not attained the status of scientific law, they 

nonetheless bear the imprimatur of a strong general acceptance, not only in the expert 

community, but in the courts as well” (National Research Council, 2009, p. 69). 

Meaning, fingerprint evidence has been admitted into court without having an 

adequate amount of research to validate its use; it has been admitted into court as 

evidence because it always has been. The committee recommended there needs to be 

further research into fingerprint analysis but did not give specific instructions as what 
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research should occur. The committee quotes the case United States v. Haard, 

essentially defining the problems with fingerprints and their use in the court of law: 

[The expert] testified that the error rate for fingerprint comparison is 

essentially zero. Though conceding that a small margin of error exists because 

of differences in individual examiners, he opined that this risk is minimized 

because print identifications are typically confirmed through peer review. [The 

expert] did acknowledge that fingerprint examiners have not adopted a single 

standard for determining when a fragmentary latent fingerprint is sufficient to 

permit a comparison, but he suggested that the unique nature of fingerprints is 

counterintuitive to the establishment of such a standard and that through 

experience each examiner develops a comfort level for deciding how much of 

a fragmentary print is necessary to permit a comparison. (National Research 

Council, 2009, p. 73) 

This testimony describes that because of the uniqueness of fingerprints and as the 

fingerprint examiners gains experience, having standards for fingerprint examination 

to determine if a fingerprint is able to be analyzed is not an important or necessary 

matter. This idea on fingerprint examination is what hurts the credibility of 

fingerprints as evidence. Ideas like this restrict the need for growth in the fingerprint 

examination process and its standardization. Relying on the experience of the 

fingerprint examiner is not sufficient for the credibility of the results from the 

fingerprint examination.  
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 With fingerprints being unique to a specific individual since gestation, 

fingerprints are a considered an ideal piece of evidence to collect from a crime scene 

and be used to identify the suspect. That being said, there a few controversies with the 

use of fingerprints as evidence and how they are examined via the ACE-V Method.  

ACE-V Method   

The most common method for fingerprint examination is the ACE-V method. 

The ACE-V (Analysis, Comparison, Evaluation, Verification) method is used by 

fingerprint examiners to analyze a fingerprint found at a crime scene (from an 

unknown donor) and compare it with a fingerprint in a database (known/exemplar) 

(Stevenage & Pitfield, 2016, p. 146). Following this analysis and comparison, the 

examiner then determines if the two prints are a match. A match is when the 

fingerprint examiner has discovered a certain amount of points for comparison 

between the exemplar print and the unknown print to conclude that the unknown print 

is from the same donor as the exemplar print. Points are the specific areas and 

characteristics of a fingerprint identified in one print and are matched those to the 

other print (Ulery et al., 2016). For fingerprint examiners, a match means that the two 

fingerprints under examination came from the same source (i.e., the same person). For 

law enforcement, a match means that the person who law enforcement believes to 

have committed the crime remains a person of interest involved with the alleged 

crime. There also is the possibility the unknown print (the fingerprint being analyzed) 

can be excluded from being a match to the exemplar if there is lack of points of 

comparison between the two prints. Exclusion, which for fingerprint examiners means 
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there is not a match between the two prints (i.e., the fingerprints that are being 

examined are not from the same source). For law enforcement, an exclusion implies 

that someone they believed was a person of interest could not have committed the 

crime, leading law enforcement to continue to identify other suspects. Lastly, there is 

the possibility that the decision reached during the analysis will be inconclusive 

because there is not enough points or details within the two fingerprints (the exemplar 

and the unknown) to make a decision (Stevenage & Bennett, 2017, p. 93). At the end 

of the analysis, a conclusion has to be reached which must be one of the following: 

excluded, identified (match) or inconclusive. Fingerprint identification, or a lack of an 

identification, carries a lot of weight as evidence in court proceedings because its 

presentation as evidence plays a significant part in whether someone may be convicted 

of the crime they are accused of. Thus, it is important for examiners to be accurate and 

confident in their findings (Mustonen, Hakkarainen, Tunnainen, & Pohjola, 2015, p. 

215).  

As noted in Chapter One, there are few (if any) “formal guidelines of the ACE-

V method involving the procedure itself and associated documentation” (Ulery, 

Hicklin, Roberts, & Buscaglia, 2015, p. 55). The Scientific Working Group on 

Friction Ridge Analysis, Study, and Technology (SWGFAST) directs examiners of 

what to document during analysis of fingerprints or anytime that a fingerprint is 

reanalyzed (SWGFAST, 2013). Unfortunately, the details on how to document 

fingerprint analysis is mostly unspecified and the information on documentation 

SWGFAST determined as standards is not enforced (Ulery et al., 2015). Thus, the 
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fingerprint examination process (i.e., ACE-V method) are up to the discretion of the 

fingerprint examiners’ agency standard operating procedure and the examiners’ own 

judgement (Ulery et al., 2015).  

A problem with the ACE-V method is that there is not a set list of steps to 

follow to complete this analysis and comparison that is consistent among all 

fingerprint examiners; there is also not a clear definition of what each step of the 

process would entail. There are very few procedures outlined and standardized for 

fingerprint examiners to determine if two fingerprints are a match; each laboratory 

follows their own standard operating procedure (SOP) for doing so (Langeburg, 

Champod, & Wertheim, 2009). Even with SWGFAST, which was created to discover 

and eliminate problems within fingerprint examination, a formalized procedure and 

standardization has yet to be created (SWGFAST, 2013).  

Another problem with this lack of detail and standardization of ACE-V is that 

each fingerprint examiner, even those from the same agencies, find different ‘points’ 

of comparison to match the fingerprints, thus, increasing the variability of fingerprint 

examination. There is not a set number of identification points that a fingerprint 

examiner is required to find, and most fingerprint examiners have their own minimum 

number of identification points they want to find within the fingerprint they are 

examining (A. Soucey, personal communication, February 26, 2018). Fingerprint 

examiners may find the same number of identification points in a fingerprint, but those 

are not necessarily the same identification points found across examiners (Ulery et. al., 

2016). These differences in the process of identification of critical points show the 
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variability of each examiner. Because of the variation among fingerprint examiners in 

the points of comparison, the use of fingerprints as evidence has become scrutinized 

by other forensic experts, lawyers, and even jurors (Ulery et al., 2016). 

There is limited information about the ACE-V method in publication, and 

information about what each step entails in the decision-making process is restricted 

as well. More concretely defined steps of the ACE-V method and more research on the 

use of the method itself are needed. Fingerprint examiners do not have a standardized 

set of guidelines/procedures on what they need to look for, how they need to look for 

it, and if certain number of identifying points are needed. There is the agency’s 

standard operating procedure that the examiner must follow, but that likely does not 

provide a definitive set of criteria and it is often up to the discretion of the fingerprint 

examiner. By further understanding the ACE-V procedures, the field can then try to 

understand how confident the fingerprint examiner is on each of the decisions they 

make. Understanding of this confidence is important as the examiners will have to 

testify on how confident they were in the decision(s) that was reached at the end of the 

ACE-V method.  

The steps of the ACE-V. As noted previously, the ACE-V method involves 

four stages: Analysis, Comparison, Evaluation, and Verification. Because of the 

complexity of the ACE-V method, Figure 2.1 was compiled and summarized by this 

author from information found in journal articles by Langenburg, Champod, and 

Genessay (2012); Langenburg, Champod, and Wertheim, (2009); Stevenage and 

Pitfield (2016); Srihari (2013); Ulery et al. (2015); and Ulery, Hicklin, Roberts, 
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Buscaglia (2017) to have a better understanding of what is involved in the ACE-V method. This table disregards the 

Verification stage because this stage is a review of the previous ACE steps by another examiner.  

 
Figure 2.1. Summary Descriptions of the Analysis, Comparison, and Evaluation Steps of the ACE-V Method from Langenburg, 

Champod, and Genessay (2012); Langenburg, Champod, and Wertheim, (2009); Stevenage and Pitfield (2016); Srihari (2013); Ulery 

et al. (2015); and Ulery, Hicklin, Roberts, and Buscaglia (2017). 

Analysis

• Information gathering stage

• Only the unknown fingerprint 
present

• Assess for distinctiveness

• Determine rarity of observed 
features

• Quality determination of the 
fingerprint and the ridge detail 
within the fingerprint

• Find distinctive points to be used 
in the Compare Stage of analysis

Comparison

• Fingerprints are examined side by 
side

• Determination of sequence and 
spatial relations of features

• Features are extracted

• Comparison of dissilimarities from 
points found in the Analyze stage

• Comparison of similarities from 
points found in the Analyze stage

Evaluation

• Fingerprints are examined side by 
side

• Reflection of comparison- based 
on the information from the 
previous steps determine of a 
decision can be made 

• Weighing stage- the information 
present in the fingerprint is 
considered

• Reach decision on whether there is 
a match, exclusion, or inconclusive

• Individualization- can the 
fingerprint be matched to one 
specific person

• Determine if the comparison print 
can be excluded

• Determine if the comparison print 
is inconclusive

• Determining confidence of opinion
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In the Analysis stage of the ACE-V method, the latent print is isolated when 

being assessed (i.e., it is isolated and examined individually from all other prints) and 

determined if it is suitable to move to the Comparison stage. If a fingerprint is suitable 

it means that the details present are clear enough that the examination process can 

continue and a decision can be reached at the end of the examination. If the 

determination of suitability is unreliable, then the identification potential of the print 

decreases with the possibility of more errors arising with further analysis (Fraser-

Mackenzie, Dror, & Wertheim, 2012). Thus, print suitability is one of the first things 

the fingerprint examiner analyzes. Within Analysis, first-level details are examined. 

This includes identifying the orientation of the fingerprint (making sure the fingerprint 

is facing the correct direction; i.e., it is not upside down) as well as pattern types and 

ridge flow, as seen in Figure 2.2. Second-level detail is when the bifurcation features, 

ridging endings, and dots can be found, seen in Figure 2.3. Third level detail includes 

ridge width, shape, pores and imperfections, seen in Figure 2.4. 

In the Comparison stage, latent prints (unknown donor) are then compared to 

known prints (exemplars). These known prints (exemplars) come from 10-print cards; 

these cards are important because they contain the rolled fingerprints collected by 

trained professionals of a possible suspect. During the Comparison stage, the 

fingerprint examiner is trying to determine if the details that were found in the 

Analysis stage are also found in the known (exemplar) print along with any other 

similarities or dissimilarities between the prints. 
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The Evaluation stage is when the fingerprint examiner looks for any other 

points for comparison that can be used to individualize (enhancing the uniqueness) the 

print and reaches a decision on whether the two compared prints are a match (the 

prints came from the same source), exclusion (the prints came from two different 

sources), or inconclusive (a decision could not be reached using the characteristics 

found within the fingerprint). The Verification stage is the last step of the ACE-V 

method where the fingerprint examiners reviews all of the steps and decisions that 

they made regarding the print to make sure that they did not miss anything. Also at 

this point a different fingerprint examiner from the same agency/organization will 

review the fingerprint and determine if they are in agreement with the original 

fingerprint examiner. 

  Even though the ACE-V method was designed with good intentions and 

provides guidance to the fingerprint examination process, it is only guidance. There is 

not a definitive procedure followed by all fingerprint examiners, which is one of the 

reasons why there is so much variability within fingerprint examination. Thus, 

fingerprint examination and the ACE-V method are controversial. For the purposes of 

this study, this author extrapolated these guidelines into a set of steps. These steps can 

be found in Appendix B. 

..  
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Figure 2.2. Example of first level detail, from Report On: Fingerprints – Information: 

First Level Details, by Scottish Qualification Academy, n.d., retrieved from 

https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Finger

prints/first.html. 

 

 

Figure 2.3. Example of second-level detail, from Report On: Fingerprints – 

Information: Second Level Details, by Scottish Qualification Academy, n.d., retrieved 

from 

https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Finger

prints/second.html. 

 

 

https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Fingerprints/first.html
https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Fingerprints/first.html
https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Fingerprints/second.html
https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Fingerprints/second.html
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Figure 2.4. Example of third level detail, from Report On: Fingerprints – Information: 

Third Level Details, by Scottish Qualification Academy, n.d., retrieved from 

https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Finger

prints/third.html. 

 

Previous Research on Fingerprint Examination 

Fingerprint examination is one of the most complex and controversial topics in 

the forensic science discipline. This is partly due to the fact there is very little 

published research into the fingerprint examination process. For this reason, it is 

argued by those in the judicial system and other forensic scientists in different 

disciplines that fingerprint examination evidence should not be admitted in court 

proceedings. There is more to fingerprint examination than just determining if the 

fingerprint is a match, exclusion, or inconclusive. Fingerprint examination relies of the 

deciphering of the minute details identified via visual and cognitive functions of the 

fingerprint examiner. Because of this, there has been research conducted to explore the 

visual aspects of fingerprint examination.  

Cognition-related research. Visual images are the basis for most of the work 

in many forensic disciplines including fingerprints examination, bite mark 

impressions, shoe mark impressions, tire track impressions, firearms/ballistic 

examinations, hair examination, and handwriting analysis (Dror et al., 2011). These 

forensic disciplines involve examiners to make evidentiary decisions that are based on 

https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Fingerprints/third.html
https://www.sqaacademy.org.uk/pluginfile.php/34022/mod_resource/content/2/Fingerprints/third.html
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and rely on human visual recognition (Dror et al., 2011). There has been little research 

into determining the factors that impact these cognitive (visual) judgements made by 

forensic analysts of these disciplines (Dror et al., 2011).  

The authors of “Cognitive issues in fingerprint analysis: Inter- and intra-expert 

consistency and the effect of a ‘target’ comparison” state that tasks required by 

fingerprint examiners involve “searching through a rich stimulus, filter out noise, and 

determining characteristics and ‘signals’ for comparison” (Dror et al., 2011, p. 10).  

Dror et al. (2011) states the human cognitive system has a limited ability and “can 

process a fraction of what is presented...we prioritize what information to process 

according to our expectations” (Dror et al., 2011, p. 11). The first experiment of this 

study (looking at intra-expert consistency) involved 20 fingerprint examiners and tried 

to determine if the target print was present, would it effect the fingerprint examination 

and the characteristics or the identification points found within that fingerprint? The 

fingerprint examiners that participated were given five latent prints (unknowns, 

referred to as “latent marks”) that were to be analyzed without an exemplar or known 

print (referred to as “target print”). In addition to this, they were given five other latent 

prints that were to be analyzed with an exemplar or known print; a total of ten latent 

prints were analyzed by the participants.  

The target print was concluded to have significantly affected the results of the 

examiners’ analysis because with the target print present during the analysis, fewer 

number of identification points were found compared to the number of identification 

points found when the latent print was examined by itself (Dror et al., 2011). This 
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difference between the number of identification points found by the fingerprint 

examiners showed that having the target print  (exemplar) present during the analysis 

influenced the cognitive aspect of fingerprint examination (the number of 

identification points found), indicating there are influential factors that play a part of 

the fingerprint examination process. This influential factors have significant bearing 

on the decisions made by examiners. Fingerprint examination needs an isolated 

examination to prevent cognitive bias. Cognitive bias is when the fingerprint examiner 

is given additional information that ultimately results in influencing their decision. 

There needs to be a balance between what details/information are given the fingerprint 

examiner during the examination process. The first major step would be to have the 

latent print examined by itself before the addition of the exemplar print to ensure that 

the fingerprint examiner is not influenced by the exemplar print.  

The second experiment of Dror et al. (2001) looked at the inter-examiner 

consistency to determine the variability in perceptions and decisions regarding the 

minutia found by the fingerprint examiners. Dror et al. concluded there was high 

variability among the fingerprint examiners when the examiners analyzed the prints by 

themselves (the exemplar print not present). This variability indicates each fingerprint 

examiner has their own personal “style” of fingerprint examination, as each examiner 

finds different minutia within the fingerprints. 

Additionally, the intra-examiner consistency related to the 

judgements/decisions made by fingerprint examiners in the first experiment. To 

determine this, the authors compared the fingerprint examiners’ responses from two 



 Texas Tech University, Kierstyn Evans, May 2019 

26 

 

separate times to look at the consistency in responses. Data analyses indicated there 

was a significant difference between examiners and the number of minutia 

(identification points) found from when the fingerprint examiner first analyzed the 

fingerprint and then months later when the fingerprint examiner was asked to examine 

the same fingerprints that they had the first time. This research demonstrated that not 

only is there going to be variation in the number of identification points found within 

the fingerprint between different fingerprint examiners analyzing the same fingerprint, 

but there is also going to be variation in the number of identification points found 

within the fingerprint by the individual fingerprint examiner themselves when they are 

examining the same fingerprint at different time frames. 

Dror et al.’s findings support why there are problems with fingerprint 

examinations and their reliability as evidence; there is not consistency within the 

fingerprint examination process between or within examiners.  Without there being a 

standardized method for fingerprint examination, the examiners will not have 

consistent results; inconsistent findings regarding the same fingerprints does not 

support the use of fingerprint evidence in courts of law. 

One of the major takeaways from Dror et al. (2011) is the idea for putting the 

ACE-V method in a linear form as a way to keep the fingerprint isolated so that 

“documenting this more objective and uninfluenced analysis” (p. 12). Fraser-

Mackenzie et al. (2012) recommend studies involving the ACE-V method be 

conducted in a linear sequence as well, and with each stage independent from one 

another. Linear form means putting the steps in a sequential order (see Appendix B) to 
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allow the ACE-V method to be a structured process. The end goal of having a linear 

form is that there is more control in the examination and it minimizes “circular 

reasoning and bias” (Dror et al., 2011, p. 12). The circular reasoning and bias could 

prohibit a final decision regarding the matching of the prints from being made. 

Circular reasoning would prevent a final decision from being reached because the 

examination process would end up going on endlessly depending on ‘yes’ or ‘no’ 

answers to questions asked during the examination process. These advisements of 

linearity were followed in the methodology of the current study. 

Dror et al. (2011) were not the only ones to examine the cognitive/visual 

aspects of fingerprint examination. Fraser-Mackenzie, Dror, and Wertheim (2012) 

conducted a study entitled, “Cognitive and contextual influences in determination of 

latent fingerprint suitability for identification judgements.” Fraser-Mackenzie et al. 

compared fingerprint suitability determinations made by fingerprint examiners when a 

latent fingerprint was by itself and when it was with an exemplar print by using three 

experiments. The first experiment “investigates the effect of matching or non-

matching comparison prints on suitability determinations” (Fraser-Mackenzie et al., 

2012, p. 146). The prints that were presented to the examiners ranged from being 

highly suitable/unsuitable to just suitable/unsuitable (where there was enough detail 

that allowed for the fingerprint examination process to be continued, but less detail 

that the highly suitable/unsuitable category), and some that could be deemed 

inconclusive. Suitability is essential in deciding if a fingerprint can be examined based 

on the quality and clarity of the fingerprint; fingerprint examiners need to be able to 
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find details within the fingerprint so that those details can be compared to other 

fingerprints.  Approximately 6400 latent prints and 16 known exemplar sets were 

provided, and 24 latent print examiners participated. Of the prints that were presented 

to the fingerprint examiners, half of them were matched and half were a no match. The 

study sought to determine if there was a change in the number of minutia found by the 

fingerprint examiners when they examined a latent print alone and when that latent 

fingerprint was examined along with the exemplar print. The results from this study 

showed there was a large change in the number of fingerprints that were found to be 

highly suitable to suitable, and a low change in the number of fingerprints what were 

found to be highly unsuitable to suitable with the presence of the comparison print 

(Fraser-Mackenzie et al., 2012). Also, there was a large change in the number of 

fingerprints found to be  highly unsuitable  to just unsuitable and a small change in the 

number of fingerprints found to be highly suitable to unsuitable. Thus, this finding 

shows the presence of a comparison can have an effect on the suitability decision. This 

study determined that when a latent fingerprint was examined by itself (without the 

exemplar print), fingerprint examiners would determine the fingerprint to be highly 

suitable for comparison and that there were large numbers of details that could be 

used. However, this determination of suitability changed when that exact same latent 

print was again examined but this time with the exemplar print present. When the 

exemplar print was present, fingerprint examiners determined that the amount of detail 

present was not near as much as it was when the latent fingerprint was examined by 

itself.  
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The second experiment in Fraser-Mackenzie et al.’s paper “investigates 

whether solo suitability assessments may be biased by the knowledge of a previous 

examiner’s suitability determination” (Fraser-Mackenzie et al., 2012, p, 146). The 

fingerprint examiners from the first experiment were presented with 30 latent prints  

(on a computer screen) each of the following categories: inconclusive, suitable, 

unsuitable; half were shown with the word suitable and the other half with the word 

unsuitable listed with the fingerprint on the computer screen (Fraser-Mackenzie et. a., 

2012). It was predicted that fingerprint examiners would be influenced in their 

decisions if they knew what another fingerprint examiner had concluded on the 

decision of the fingerprint. Meaning, if another fingerprint examiner said the print was 

suitable, then other fingerprint examiners would say it is suitable as well, even if they 

actually thought it was not suitable, and vice versa. The results indicated there was not 

an effect in the suitability determinations when the fingerprint examiner knew what 

the determination was from another fingerprint examiner. Thus, fingerprint examiners 

were not influenced to agree with another fingerprint and that they would present their 

findings truthfully even if they differed from others. This finding is very important to 

fingerprint examination because it showed fingerprint examiners are able to ensure 

their final decisions are not influenced by others.  

The third experiment of Frazer-Mackenzie et al.’s paper was to “assess 

whether the prior determined suitability class of the latent does predict examiners’ 

suitability conclusions given the knowledge that the case is a major case and previous 

examiner had already made an identification” (Frazer-Mackenzie et al., 2012, p. 146). 
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The participants included twenty-four fingerprint examiners sent an email asking them 

to make a determination on a major case and that another fingerprint examiner has 

already rendered a decision but a second opinion is needed (Fraser-Mackenzie et. al., 

2012).  The results showed the majority of fingerprint examiners made their decision 

based on what word (suitable or unsuitable) was presented with the provided 

fingerprints. This finding was different than the results from the second study in that 

once the fingerprint examiner knew the severity of the case, they would support the 

decision made by the original fingerprint examiner. Therefore, knowing the severity of 

the case may have caused the fingerprint examiner to no longer be objective. 

This study demonstrated certain factors (e.g., contextual words) can influence 

the decisions made by fingerprint examiners. Some of these factors include whether or 

not the fingerprint is examined in isolation or if there is an exemplar presented with it. 

This was found in the first experiment where the suitability of the fingerprint changed 

depending on if the latent fingerprint was examined by itself or if it was examined 

with the exemplar print present. Another factor that can influence fingerprint 

examination is if the fingerprint examiner knows the severity of the case and what 

another fingerprint examiners decided as to the suitability of the fingerprint. However, 

when case severity is not known, fingerprint examiners seem to be more objective.  

With the cognitive/visual aspect of fingerprint examination being studied and 

trying to understand what visual details are identified by the fingerprint examiner, it is 

important to also review research related to the actual fingerprint examination process. 



 Texas Tech University, Kierstyn Evans, May 2019 

31 

 

Fingerprint examination process-related research. “Fact or fiction: 

Examination of the transparency, reliability and sufficiency of the ACE-V method of 

fingerprint analysis” by Stevenage and Pitfield (2016) included three experiments. The 

first experiment was an interview-style experiment designed to examine the 

fingerprint examination process where the examiners were asked to think aloud during 

their examination so their thought process could be documented. The fingerprint 

examiners were asked to describe the “most important characteristics as well as any 

misleading characteristics”; the characteristics are the identification points/details 

found within fingerprints (Stevenage & Pitfield, 2016, p. 147). The fingerprint 

examiners were given two fingerprints to compare and asked to narrate their process 

of fingerprint examination; the interviewers made a point to not reference the ACE-V 

method because they did not want to influence the examination process. The findings 

indicated fingerprint examiners broke the fingerprint examination process into four 

sections (analysis, comparison, evaluation, and verification), thus, the ACE-V method, 

without prompting. The results also indicated characteristic categories described 

ranging from first level detail, second level detail, third level detail, and scars and 

creases (i.e., the level of details found in the ACE-V method) (Stevenage & Pitfield, 

2016).  The responses from this study showed that the fingerprint examiners, even 

though the ACE-V method was not mentioned by the authors, still design their own 

fingerprint examination process reflecting what is known as the ACE-V method. Thus, 

the design of this study, using the ACE-V method and the different level of detail 

categories, reflects the examination process used by fingerprint examiners.  
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The second experiment by Stevenage and Pitfield (2016) used the same 

fingerprint examiners from experiment one and was designed to record the accuracy 

and speed of the responses from the fingerprint examiners in a fingerprint matching 

task. Of the fingerprints that were compiled by the authors, each of those fingerprints 

had a good quality image and a poor quality image (there were two different quality 

images for each fingerprint). From these fingerprints, two of the fingerprint prints 

were presented on a computer screen for the fingerprint examiners to determine if the 

two fingerprint images presented were from the same source or from different sources. 

The authors knew the correct answer but the fingerprint examiners did not (Stevenage 

& Pitfield, 2016). The results from this experiment showed that almost all of the 

fingerprint examiners were correct on the fingerprints that were a match (from the 

source) with a score of 0.995 out of a possible total of 1.0. The fingerprint examiners 

received a perfect score of 1.0 on fingerprints that were from different sources (not a 

match). There were only two instances of when fingerprint examiners said the 

fingerprints presented to them were from different sources (not a match) when they 

were actually from the same source (match); a false negative result  (Stevenage & 

Pitfield, 2016). These results showed fingerprint examiners are better at determining 

when fingerprints are not a match (come from different sources) than they are at 

determining if fingerprints are a match (from the same source), even though they 

scored well on this task as well. Fingerprint examiners are more inclined to provide a 

false negative result than they are a false positive, which would results in the actual 
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suspect not being positively identified in contrast to an innocent individual less being 

identified as the suspect of a crime they did not commit.  

The final experiment in Stevenage and Pitfield (2016) was the same as the 

former, with the addition of two additional participating groups. The additional groups 

were students and deemed either trained (given instructions as to what to look for) or 

novice (those who were not given training and did not have knowledge on fingerprint 

examination); neither of these two groups had experience in fingerprint examination. 

The students then completed the same matching task as experiment two with the 

trained students scoring 0.864 out of a possible 1.0 on determining if the fingerprints 

were a match (from the same source) and 0.795 out of 1.0 on determining if the 

fingerprints were not a match (from different sources). The novice group scored 0.822 

out of 1.0 on determining if the fingerprints were a match (from the same source) and 

0.644 out of 1.0 on determining if the fingerprints were not a match (from different 

sources (Stevenage & Pitfield, 216). These findings showed that the trained students, 

who had a little knowledge and instructions on what to look for did better than the 

novice group, who were not told anything and did not receive instructions on what to 

look for; even though the trained students did better that the novice students. However, 

even though the trained students had better results than the novice group, actual 

fingerprint examiners scored higher still. This has shown that providing instructions 

on what to look for helps the examination process, but experience plays a large role as 

well.  
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The study by Stevenage and Pitfield (2016) showed fingerprint examiners use 

the ACE-V method during their fingerprint examination process even ff they do not 

specifically mention the method. Their study showed that when the fingerprint 

examiners discussed what they looked for during the examination, they broke the 

process into four parts (analysis, comparison, evaluation, and verification). Their study 

also showed that fingerprint examiners were accurate with the final decision of 

whether or not the fingerprint came from the same source. Lastly, it showed that 

trained students did better at determining if the fingerprints were a match (from the 

same source) or not a match (from different sources) than the novices students, but not 

as well as the expert fingerprint examiners in making the same determinations. This 

last finding is interesting because the trained students were given instructions based on 

what the fingerprint examiners looked for from experiment 1. Having the instructions 

on what to look for is not sufficient enough for fingerprint examination, there has to be 

practice and training on a number of fingerprints to accurately understand and be able 

to execute the fingerprint examination process. Therefore, the years of experience of 

fingerprint examination must play an important role in the fingerprint examination 

process.  

Another study related to the fingerprint examination process was Ulery et al.’s 

(2011), “Accuracy and reliability of forensic latent fingerprint decisions.” This study 

sought to determine the accuracy of fingerprint examiners using the ACE-V method. 

Their research was structured to examine the confidence level ratings of fingerprint 

examiners as well.  Ulery et al. (2011) designed their study around the call from the 
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National Research Council and other forensic science communities “for research to 

measure the accuracy and reliability of latent print examiners’ decisions, a challenging 

and complex problem in need of systematic analysis” (Ulery et al., 2011, p. 7733). 

Their study involved 169 latent fingerprint examiners who compared roughly 100 

pairs of latent and exemplar fingerprints from a pool of 744 pairs. The fingerprints the 

authors chose were used to represent the type of fingerprints the examiners encounter 

in actual case work. Notably, five fingerprint examiners made false-positive errors 

(e.g., saying the prints were a match and they were not) and 85% of the fingerprint 

examiners made at least one false-negative error (i.e., saying the prints were not a 

match and they were). False-positive comparisons can lead to wrongful arrests and 

convictions, as described in Chapter One and above. One of the most interesting 

findings from Ulery et al. was the most controversial decision between the fingerprint 

examiners was whether or not the “fingerprint was suitable for reaching a conclusion” 

(Ulery et. al., 2011, p. 7733).  There was no consensus of whether or not the 

fingerprint was suitable to go through the examination process of the ACE-V method 

for any of the fingerprint examiners.  The lack of consensus between fingerprint 

examiners regarding the final conclusion of the prints presented to them was due to 

several factors. For unanimous decisions, the clarity of the images played an import 

role (i.e., the clearer the provided image, the more unanimous the decision), and the 

majority of the variability of the fingerprint examiners was found in what the final 

decision/conclusion was (i.e., match, inconclusive, or excluded) (Ulery et al., 2011). 
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 Ulery et al.’s study was part of a larger body of research designed to 

determine the accuracy and reliablity of fingerprint examiners based on their 

conclusion reached, how consistent that conclusion is among other fingerprint 

examiners, and if the quality and quantity of the fingerprint images influences these 

factors. The authors designed their study to target key decision points of the analysis 

and evaluation stages of the ACE-V method, though they were aware there are other 

factors of the fingerprint examination process (i.e., original evidence evaluations, 

exemplars, and consulting with other examiners, etc.). The authors specifically noted it 

would be best for fingerprint examiners to not know that they are being tested (versus 

conducting examinations for real cases). In studies designed with the hopes of 

gathering a better understanding of the fingerprint examination process, it is best for 

the fingerprint examiners to not know they are being tested as a way to prevent them 

from altering how they would examine a fingerprint. There is a risk that if an examiner 

knows they are being studied and that their determinations will not have bearing on 

real cases, they could either voluntarily or involuntarily alter their normal examination 

process.   

The design of this study (and what the current research was based on) was 

designed to provide a fingerprint examiner with a random pair of fingerprint images, 

and based on those images, the fingerprint examiners were asked a set of questions 

regarding those fingerprint images. The answers the fingerprint examiner provided 

determined the next questions. For example, if a question asked if the fingerprint could 

not be evaluated, and the examiner said it could not, the fingerprint examiner was then 
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given a new fingerprint to analyze.  The questions asked in Ulery et al.’s (2011) study 

were adapted for use in this current research. 

Variability with fingerprint examination-related research. “Changes in 

latent fingerprint examiners’ markup between analysis and comparison” by Ulery, 

Hicklin, Roberts, and Buscaglia (2014) was created because “after the initial analysis 

of a latent print, an examiner will sometimes revise the assessment during comparison 

with an exemplar” (Ulery et al., 2014, p. 54). Their goal was to better understand the 

fingerprint examination process and to find areas that can be improved. The study was 

designed so that fingerprint examiners compared a single latent print with a single 

exemplar print using a linear format of the ACE-V method with only the single latent 

print present during the analysis stage (Ulery et al., 2014). Once the fingerprint 

examiner reached the comparison and evaluation stage, the latent print and the 

exemplar print were presented next to each other. During the analysis stage, the 

fingerprint examiner marked characteristics on the fingerprint and then when 

presented with the exemplar fingerprint, the examiners would “move or delete some of 

the features” they had marked in the analysis stage as well as added additional features 

that were found once the exemplar print was present (Ulery et al., 2014 p. 56). A total 

of 170 latent print examiners participated and were presented with 17 paired 

fingerprint images and 5 non-paired fingerprint images (Ulery et al., 2014). The results 

showed the change rate (the change in the number of details found) for details 

including minutia, cores, and deltas remained relatively the same but there was a large 

increase in the number of features that  were deemed ‘other’ features (Ulery et. al., 
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2014).  These ‘other’ features were features that were not worthy of noting during the 

analysis stage where the latent print was alone, but needed to be pointed out in the 

comparison stage were the latent and exemplar prints were together. These other 

details increased the individuality of the fingerprint that the fingerprint examiners 

were looking at. This finding demonstrates fingerprint examiners will find new details 

throughout the fingerprint examination process or will decide that some of the details 

they original identified were not needed for analysis. Thus, fingerprint examiners will 

find new/different details within the fingerprint examination process depending on 

whether or not the exemplar print is present.   

Even though there is research on the cognitive/visual aspects of fingerprint 

examination, as well as the process used by the fingerprint examiners, there are still 

discrepancies among fingerprint examiners about the conclusions made at the end of 

the fingerprint examination.  

Discrepancy-related research. Mustonen, Hakkarainen, Tuunainen, and 

Pohjola (2015) analyzed discrepancies in decisions made by fingerprint examiners 

while analyzing challenging latent fingerprints. The data for this study was obtained 

from audio recordings of discrepancy meetings between fingerprint examiners, along 

with manager of those fingerprint examiners. The discrepancy meetings were meetings 

that occurred when fingerprint examiners reach different conclusions on the same 

print. Multiple fingerprint examiners and the manager would get together and discuss 

what each examiner found and why they reached their conclusion. The discussions 

were divided into three categories: “interpreting fingerprint information” 
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“manipulating images” and “making a decision” (Mustonen, Hakkarainen, Tunnainen, 

& Pohjola 2015, p. 2018). The results showed the majority of the discrepancies 

between the fingerprint examiners were a result from the different software used by 

the fingerprint examiners when they would enhance the fingerprint images. Because 

they were using different editing software, the enhanced image resulted in different 

conclusion. When there are different processes to examine a fingerprint, there will be a 

high likelihood for discrepancies in the decisions made by the fingerprint examiner.  

This is consistent with findings of why there is so much variability within fingerprint 

examination; there is not consistency the fingerprint examiners use the same software 

to enhance the fingerprint image, and fingerprint examiners do not look at all of the 

details within a fingerprint the same way. 

Fingerprint exclusion determinations-related research. Ulery, Hicklin, 

Roberts, and Buscaglia (2017) assessed why fingerprints are excluded and the 

factors/details within the fingerprint that aided the fingerprint examiner in making that 

decision. Fingerprint examiners provided the researchers with the information they 

used to make the exclusion decision when examining a single latent print with a single 

exemplar print (Ulery et al., 2017). One of the main factors that influenced the 

fingerprint examiners to find the fingerprint as excluded was due to the quality of the 

latent fingerprint and the number of minutia (or lack thereof) that could be found in 

the latent fingerprint. When the fingerprint image being examined is of poor quality 

and very few, if any, minutia points can be found, it is best for the fingerprint 

examiners to say that the fingerprint cannot be examined. If the examiners were to 
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analyze this type of fingerprint, the result of the examination could be easily be 

contested in court that the results reported are an inaccurate conclusion, and the 

fingerprint evidence made be deemed inadmissible or introduce doubt of the case 

itself.  

Reproducibility of results-related research. Ulery, Hicklin, Buscaglia, and 

Roberts (2012) conducted research to measure the reliability and reproducibility of 

latent fingerprint examiners. For this study, the term reproducibility was used for 

inter-examiner agreement and repeatability for intra-examiner agreement (Ulery et al., 

2012). Fingerprint examiners and the same fingerprints that were examined used from 

the “Accuracy and reliability of forensic latent fingerprint decisions” were used in this 

study. However, for this study the fingerprint examiners were told the fingerprints in 

this study were ones they had not seen before to prevent the fingerprint examiner from 

trying to remember what their determination was the last time or to otherwise 

influence their answers this time. Of the 169 fingerprint examiners that participated in 

the previous study, 72 agreed to participate in a retest; these fingerprint examiners 

were then shown 25 fingerprint images they had seen seven months before (Ulery et 

al., 2012). The results from this study showed fingerprint examiners who participated 

in the retest had a higher false negative rate than the other fingerprint examiner 

participants who participated in the first study but opted out of participating a second 

time (Ulery et al., 2012). The repeatability portion of the study found few fingerprint 

examiners made the same decision (match, excluded, or inconclusive) regarding the 

fingerprint (Ulery et al., 2012). The results from this study indicate fingerprint 
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examination is highly variable and that not only will two different fingerprint 

examiners differ in decisions, but the same fingerprint examiner can make a different 

decision on the same fingerprint that they examined now and several months prior.   

 The studies in the previous research on fingerprint examination has shown 

beneficial aspects of the fingerprint examination, as well as areas that need a lot of 

work to improve the fingerprint examination process to ensuring accurate decisions 

are made. Because of continuing problems with the fingerprint examination process, 

there have been cases were the fingerprint examination process has failed and innocent 

people were incarcerated because their fingerprint had been misidentified.  

Misidentification by Fingerprint Examination 

 Perhaps due to these outlined problems with current fingerprint examination 

methods, and issues identified in the reviewed research, there have been several 

incidents where a person was falsely accused and found guilty of a crime based on the 

results from a fingerprint examination. Innocent people were wrongly convicted and 

ultimately exonerated and released from prison following discovery of the faulty 

identification. 

Misidentification of a suspect via fingerprints is not just an issue that occurs in 

the United States, it occurs internationally too; the case of Shirley McKee is an 

example of this. Shirley McKee worked with the Scottish police force as a police 

constable and in 1997 she was accused of leaving behind fingerprints on a door frame 

at a murder crime scene (O’Neill, 2011). Marion Ross (the victim) was killed and the 

suspect was immediately assumed to be handyman, David Asbury, who had 
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previously done work at the victims house (Locard, 2016). A number of fingerprints 

were found and collected from the crime scene, including one belonging to Asbury 

(Locard, 2016). The most controversial fingerprint at the crime scene was found on a 

door frame that did not belong to Ross or Asbury; when analyzed it was found to be 

the fingerprint of Shirly McKee. She was arrested on charges of perjury because she 

denied that the fingerprint found at the murder scene belonged to her. Four fingerprint 

experts from Scottish Criminal Record Office said the fingerprint belong to Ms. 

McKee, including the fingerprint expert that identified David Asbury’s fingerprint. 

Years later she was ultimately cleared of all charges when fingerprint experts from the 

United States provided the expertise and concluded that the fingerprint found on the 

door frame was not a match for Ms. McKee (Locard, 2016). With this news, a member 

of parliament invited 171 fingerprint experts from around the world and each one 

reached the same conclusion that the fingerprint was not a match to Ms. McKee 

(Locard, 2016). Ms. McKee was a victim of human error when it came the fingerprint 

examination process. An inquiry was started and it was determined the results of the 

examination were a result of the examiner’s opinion rather than fact, a statement that 

the fingerprint examiner himself eventually acknowledged (O’Neill, 2011).  

One of the most well-known cases of fingerprint misidentification is the case 

of Brandon Mayfield. In 2004, a terrorist bombing in Madrid killed 191 people and 

wounded over 2,000. Collected evidence included a detonator cap found with a partial 

fingerprint (Spinney, 2010). This fingerprint was shared with government agencies 

throughout the world in effort to identify the suspect. Two months after the bombing, 
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the United States Federal Bureau of Investigation (FBI) determined the partial 

fingerprint was a match to the fingerprints of Brandon Mayfield and he was 

subsequently arrested (Spinney, 2010). Mayfield’s fingerprints were in the Automated 

Fingerprint Identification System (AFIS) because he was previously in the military 

(Spinney, 2010)..  AFIS cannot determine if a fingerprint is a match or not; it does, 

however, provide a list with the fingerprints that are in its’ database that best match 

the latent print provided. Fingerprint examiners then have to examine the fingerprint to 

determine conclusion of the print. Mayfield’s prints ranked fourth on the list that AFIS 

presented.  A fingerprint examiner with the FBI then conducted his/her own 

examination and confirmed, along with another latent print examiner and the unit chief 

of the latent print unit, that the fingerprint found in Madrid was a match to that of 

Mayfield (Office of the Inspector General Oversight and Review Division, 2006; 

Stevenage & Pitfield, 2016). “Worryingly, discrepancies between the latent print and 

the Mayfield’s fingerprint were discounted and a blind verification procedure was not 

conducted” (Stevenage & Pitfield, 2016, p. 145-146). Thus, any sort of discrepancies 

between the fingerprint examiners were ignored and a blind verification process 

(analyzing the prints without knowing who they belonged to or what case it was for) 

was not completed. The Spanish police were not in agreement with the FBI findings 

and continued to investigate the bombing. Almost three weeks later, the FBI released 

Mayfield because Spanish authorities arrested a man (who turned out to be the actual 

bomber) because his fingerprints were a better match to the fingerprint on the 

detonator than those from Mayfield. This misidentification of Mayfield as the bomber 
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lead to the FBI admitting there were multiple errors made during their fingerprint 

examination including “poor quality of the digital image of the [fingerprint], lack of 

access to the original fingerprint on the bag of detonators, and the similarity of the 

[fingerprint found] to Mayfield’s fingerprint” (Office of the Inspector General 

Oversight and Review Division, 2006; Spinney, 2010). Even though the FBI stated 

what contributed to the error and the similarity of the fingerprints, had there been a 

standardized examination method and a set number of identification points required, 

the misidentification could have been prevented.  

Lana Canen was accused of killing a 94 year-old blind woman (“Lana Canen 

freed”, 2012). In 2005, Canen was arrested based on the fingerprint match between her 

fingerprints and one found on a pill bottle found at the scene; prosecutors used this as 

the focal piece of evidence that lead to her conviction (“Lana Canen freed”, 2012). 

Eight years later, Canen was released after a judge overturned her conviction as it was 

discovered the fingerprint evidence had been misidentified (“Lana Canen freed”, 

2012). The misidentification was due to the fact the person who examined the 

fingerprints only trained in comparing known prints (exemplars) and was not trained 

to examine latent prints (unknowns). Thus, this examiner lacked the qualification to 

complete the analysis and determine a conclusion; he also failed to provide his training 

and experience during the criminal proceedings (Lana Canen v. Dennis Chapman, 

2017).   

From the previous research conducted on fingerprint examination and the 

ACE-V method, as well has the cases of misidentification using fingerprint 
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examination, there needs to be a more definitive structure/standard examination 

procedure for analyzing fingerprints. This chapter has described multiple problems 

with fingerprint examination and has led to innocent people be convicted for crimes 

that they did not commit. Thus, the purpose of this study is to not only provide a better 

understanding of the decisions being made by fingerprint examiners, but will help add 

to the very little published literature about the ACE-V method used by fingerprint 

examiners during their analysis. By adding to the literature and understanding the 

steps undertaken by fingerprint examiners, the goal is to improve the reasons why 

fingerprint evidence should continue to be admitted as evidence in court proceedings.  
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CHAPTER III 

METHODOLOGY 

Participants 

As this study involves human subjects, prior to beginning this project, 

appropriate approval was obtained through the Texas Tech University Human 

Research Protection Program/Institutional Review Board. On June 28, 2018, this 

research was approved as an exempt proposal by the Texas Tech University Human 

Research Protection Program/ Institutional Review Board (IRB2018-343); see 

Appendix A. 

Participants were individuals at least 18 years of age and currently employed at 

United States state crime laboratories, and police and sheriff department’s crime 

laboratories. Targeted participants needed to be trained and/or certified in fingerprint 

examination (namely, the ACE-V method).  Examiners NOT trained in the ACE-V 

method were not eligible to participate. There were no direct benefits offered to 

participants, and the risks to participants were no more than the risks of everyday life.  

Sample size. The number of targeted participants was determined by using 

G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) for a linear multiple regression 

analysis. There were two sample sizes computed to provide a range of the number of 

participants desired. The first calculation was for anticipated large effect size, with α = 

0.05, and the desired power of 0.90, with the number of predictors as 1, the total years 

of experience. Based on this information the total sample size needed was 33. The 

same process was used for anticipated medium effect size and the total sample size 
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estimated was 73. Therefore, the targeted sample size was at least 33, however, the 

larger 73 was targeted to achieve maximum power.  

 Individual Crime Lab Recruitment. City, county, and state law enforcement 

agencies with a crime lab were targeted for this study. A list of all Texas police and 

sheriff’s departments and contact information was compiled from The U.S. 

Department of Justice, Office of Justice Programs, Bureau of Justice Statistics which 

used to find all of the local law enforcement agencies in Texas and their contact 

information; the list of all Texas State laboratories of the Department of Public Safety 

(DPS) was obtained from the DPS public website. Any contact information that was 

missing from this compilation (email addresses/contact via web forms) were found by 

using an online web browser to find the agency and its preferred method of contact 

(email or contact via web forms. For laboratories located outside of Texas, a mass 

internet search was conducted to create a list of all the major U.S. cities, using the 

assumption that larger cities were more likely to have their own crime laboratory over 

small cities that would send their evidence to other laboratories. The search generated 

a list of the largest cities for each state (example: San Francisco, CA, New Orleans, 

LA and Anchorage, AK). Once there was a list of all the major cities, the police and 

sheriff departments of those large cities were searched online to determine if the 

department had their own laboratory. Those agencies that did have their own crime lab 

were contacted in the same manner as the ones from Texas. Verification of the agency 

having a crime lab, and if that lab did fingerprint examination, was completed by 

contacting the agency directly or using the agency’s public website. Agencies that did 
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not have their own laboratory for fingerprint examination were not contacted, or were 

not invited to participate in this research. The email addresses identified and contacted 

via the web form were sent the recruiting email (Appendix C). 

This recruiting email contained information asking the supervisors of 

fingerprint examiners if they would disseminate the recruiting email for participation 

in this study. If the supervisor agreed, then the supervisor themselves forwarded the 

recruitment email provided by the author to the fingerprint examiner; if the supervisor 

disagreed, then correspondence was terminated. This method was used to avoid the 

researcher receiving personalized contact information for prospective participants. The 

intention was to contact all fingerprint examiners by sending the recruiting email to 

the laboratory supervisor and for them to forward the survey information and link to 

their fingerprint examiners. There were some agencies and departments where the 

only way to contact them was via a “contact us” link on their website; for situations 

like these where the laboratory supervisor could not be contacted directly, the 

recruiting email and survey link were uploaded through the “contact us” link. The 

contacting of agencies via email and web link was repeated four weeks later, to ensure 

that as many participants as possible could be recruited. 

Table 3.1 provides information related to the response rates of recruited 

participants. However, it is unknown exactly how many agencies agreed to 

disseminate the recruiting email and it is unknown exactly how many individual 

fingerprint examiners received the recruiting email because the supervisor of the 

fingerprint unit completed this task. Therefore, an exact response rate cannot be 
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calculated. Though 86 individual participants consented to participate, only 74 

participants completed at least one fingerprint examination. Therefore, the final 

sample for this study was 74. 

Table 3.1 

Responses to Recruitment 

 Number of Responses 

Total agencies contacted via email or agency web 

link 
147 

State laboratories contacted 47 

Non-state laboratories contacted (i.e., police 

department or sheriff’s office) 
100 

Fingerprint examiners who accessed the survey 87 

Fingerprint examiners consenting to participate 86 

Fingerprint examiners completing at least the 

demographic questions 
85 

Fingerprint examiners completing at least one 

fingerprint examination 
74 

 

Materials and Procedures 

Creation of survey stimuli. As described previously, this study involved the 

completion of an online survey asking current fingerprint examiners to analyze two 

sets of fingerprints and make various judgments about those prints.  The stimuli 

(fingerprints) used for examination by the participants were fingerprints collected 
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from the author, with the assistance of two current fingerprint analysts with the 

Lubbock Police Department, Ms. Whitney McClendon and Sgt. Paige Fletcher. The 

reason the author provided her fingerprints for this research was to protect other 

individuals from having their privacy invaded, and questioning who would have 

access to their fingerprints and what could be done regarding those fingerprints. 

Though the fingerprint images would be embedded within the survey itself, the 

researcher would be unable to control what could be done with those images.  

Exemplar fingerprints from the author were rolled on standard 10-print cards, 

to make the fingerprints as similar to those actually used by fingerprint examiners as 

possible, using a Print Matic Fingerprint Ink pad by Sirchie, seen in Figure 3.1. Latent 

prints from the author were deposited on two glass 8x10 inch Mainstay Picture Frames 

purchased at Walmart seen in Figure 3.2. Both frames had a 7x7 cm square tapped off 

in the bottom left corner and the top right corner to ensure the same area was used 

with each deposit. Prior to depositing the fingerprints, the author wore latex gloves for 

two minutes to help build up the natural oils found on fingertips to enhance the quality 

of the fingerprints that were to be collected. Fingerprints were then deposited in the 

taped corners of the mirrors and then lifted using standard fingerprinting procedures.   

When depositing the fingerprints, the author used a consistent pressure and 

held the pressure for 10 seconds before removing her finger off of the glass. Anything 

less than 10 seconds resulted in a fingerprint that was barely visible when dusted and 

lifted. The glass frames were dusted, as seen in Figures 3.3 and 3.4, using a Magnetic 

Brush from Tritech Forensics: Tex Ultra-Light Retractable Magnetic Powder Wand 
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and Sirchie Magnetic L.P. Powder Regular Black No. PBM114L.  In between 

fingerprint deposits, the glass was cleaned with alcohol swabs and KimTech Wipes 

and allowed to air dry before depositing the next set of fingerprints.  This process was 

followed until all 10 fingerprints from all 10 fingers were collected.  

 

Figure 3.1. Rolled fingerprints for exemplar placed on a 10-print card. 
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 Figure 3.2. Frame used to deposit fingerprints.  

Once the fingerprints became visible via the dusting, standard packaging tape 

(Scotch Tape) was applied to the now visible black print; the tape was then lifted off 

of the frame with the now visible black fingerprint attached to the adhesive side of the 

tape. The tape with the fingerprint were each placed onto a separate white, 

approximately 6 inch by 4 inch, piece of cardstock with no lines. Each fingerprint, 

once placed onto the white cardstock, was assigned a number to correlate which finger 

the print belonged to for tracking purposes seen in Figure 3.5. 

Standard packaging tape was used rather than fingerprint lifting tape was 

because using the fingerprint lifting tape resulted in there being a lot of bubbles when 

the fingerprint was placed on the white cardstock. Another problem involved the 

fingerprint lifting tape separating (the adhesive would detach from the non-sticky side 

of the tape) resulting in the fingerprint not being able to be lifted. After testing 
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different roles of fingerprint lifting tape, and using it in different rooms at different 

temperatures, it was concluded by the author and Ms. Fletcher the fingerprint lifting 

tape was not the best option for lifting. Scotch packaging tape was used and provided 

the best results.  

 

Figure 3.3. Dusted latent fingerprint deposited on glass frame. 
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Figure 3.4. Dusted latent fingerprint on glass frame. 

 

Figure 3.5. Lifted latent fingerprint with numerical value. 
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The white cardstock and 10-print cards were digitally scanned using a Canon 

MP980 scanner/printer at 300 dpi and saved as a JPEG file format. This image format 

was recommended by a former Forensic Specialist II fingerprint examiner with the 

Texas Department of Public Safety because this is one of that agency’s preferred file 

formats. 

All of the digital scans were examined for selection of three of the sets of 

fingerprints to serve as the stimuli. The reasons for having the different levels of 

quality was because it was assumed that fingerprint examiners are not presented with 

perfect quality fingerprints to examine. With this in mind, the author, alone, examined 

all of the fingerprints that were collected with Sgt. Fletcher and examined the quality 

of the print to the naked eye. The author selected which fingerprints would be used 

based on her subjective review of the quality of the fingerprints based on her training; 

the author wanted have a range of quality in the fingerprints used in the survey. One of 

the fingerprints selected had good clarity and quality (i.e., no smudges or smearing of 

the print, ridge details were easily seen to the naked, untrained eye, etc.), one had 

moderate quality (i.e., the features were not as detailed or enhanced, more difficult to 

identify the ridge detail), and the last was poorer in quality (i.e., the whole print was 

not easily visible, some of the print was missing). The range of prints selected were to 

best represent what fingerprint examiners could encounter in case work which is why 

one was selected where the details present were easy to see, one had some details that 

were easy to see and some that were not, and the last one, the details were 
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hard/impossible to see; all of the 10 fingerprints that were dusted and lifted can be 

found in 3.6 

       1                      2      3   4          5       6 

                              

      7       8                     9    10   

                      

Figure 3.6. All 10 fingerprints that were collected by this author; three prints (3, 4, 5) 

were selected to serve as the latent print stimuli for the survey.  

 

These fingerprints scans were then cropped out of the large cardstock and 

Photoshop was used to eliminate the majority of the air bubbles that appeared under 

the tape during the fingerprint lifting process. Photoshop was used to remove the air 

bubbles prior to the images being inserted into the survey due to the fact the 

fingerprint examiners would be asked to not edit or enhance the fingerprint in the 

survey. The bubbles being removed prior was to eliminate this burden and try to 

provide the best fingerprint for the examiners to analyze. Removal of these bubbles 

was decided upon by the author because after having personal communication with 

Ms. Soucey (forensic scientist, certified latent print examiner), she stated fingerprint 

examiners use photo editing software to enhance the details of the fingerprints 

regularly. However, the survey gave specific instruction not to edit/enhance the 
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fingerprints to be examined to, thus, removing the air bubbles in the unknown print 

took place of some of the enhancing techniques that could be used by the fingerprint 

examiners. This was to aid in the hopes that the fingerprint examiners would not use 

photo editing software to enhance the fingerprint image.  

Once these sample unknown prints were chosen, those same fingers from the 

10-print card with the rolled fingerprints (exemplar) were scanned. These too were 

cropped so that only that one rolled fingerprint would be present. The rolled 

fingerprints and exemplar match can be found in Figures 3.7, 3.8, and 3.9. 

 

 

 

Figure 3.7. Unknown (latent) and exemplar print used for Fingerprint 1 in the survey. 

 

Unknown  Exemplar 
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Figure 3.8. Unknown (latent) and exemplar print used for Fingerprint 2  in the survey.  
 

 
 

Figure 3.9. Unknown (latent) and exemplar print used for Fingerprint 3 in the survey.  

 

Unknown Exemplar 

Unknown Exemplar 
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Online survey. In the recruiting email referenced above, the link to the online 

survey was provided. This survey was housed using the secure online survey software 

platform, Qualtrics (Version October- December 2018). The first page of this survey 

included all necessary consent information including the potential risks and benefits, 

and assurance that all data provided would be anonymous. 

The following survey questions then asked about a variety of demographic 

information including: current state where currently employed, if they completed their 

training in the United States, where they received their training and what state was it 

in, the state where they received their certification, the total number of years of 

experience, total number of months spent on training, what agency/organization are 

they currently employed, the type of training they received, what is their certification 

and who is the certifying body. Other demographics such as gender, race, and age 

were not included in the survey to ensure anonymity.  

Next came the series of questions related to examination of the provided 

fingerprint(s). Before each following question was asked, the participants were 

provided with the instructions/criteria that they need to look at with the corresponding 

fingerprint at each decision point; these instructions were a culmination of Figure 2.1, 

review of SWGFAST recommendations, and interviews with Ms. Amanda Soucey. 

This series of steps can be found in Appendix B.  

The entire survey in Qualtrics had three different fingerprints, though because 

of the desire to the survey to be completed in one hour or less (most participants 

completed the survey in approximately 30 minutes), the survey was constructed to 
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randomly display to the participant only two of the three series of questions related to 

fingerprints to examine. This randomization of fingerprints was to ensure the 

maximum number of responses for all questions.  

Each series of fingerprint questions was related to an examination of the 

provided fingerprint images at key decision points of the ACE-V method; the ACE-V 

method does not have specific steps thus, the steps were created for this study (see 

Appendix B). These decision points were determined based on the report of the 

National Institute of Standards and Technology (2012); SWGFAST recommendations; 

Langenburg, Champod, and Genessay (2012); Langenburg, Champod, and Wertheim, 

P. (2009); Stevenage and Pitfield (2016); Srihari (2013); Ulery et al. (2015); Ulery et 

al. (2017), and consultation with Ms. Amanda Soucey. 

This survey also collected narrative data in regard to why participants made the 

decisions they did. The questions being used in this narrative were adapted from 

research questions used by Ulery, Hicklin, Buscaglia, and Roberts (2011). The full 

survey used for this current study can be found in Appendix D. 
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CHAPTER IV 

DATA ANALYSIS 

Main Analyses 
 

Demographics. The first fourteen questions of the survey revolved around the 

fingerprint examiners background or demographics. The majority of the fingerprint 

examiners that participated in the survey were employed by a city organization/agency 

with 36.9% of the total sample, and most of the participants were certified by the 

International Association of Identification (IAI) Certified Latent Print Examiner 

(CLPE; 45.7%). It was not required for fingerprint examiners to be certified as they 

were asked to participate if they were trained in the ACE- V method; the design of this 

study was structured around the ACE-V method. Even though fingerprint examiners 

from across the United States were contacted, Texas had the most fingerprint 

examiners participate with 35.3% of the sample. Tables 4.1, 4.2, and 4.3 contain the 

descriptive statistics of the different types of certification of the participants, the state 

of their current employment, and the organization/agency type the fingerprint 

examiners worked for.  
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Table 4.1 

 Type of Certification in Fingerprint Examination Completed by Participants (N = 

81). 

 Certification  Frequency Percentage 

International Association of Identification (IAI): 

Latent Certification  (CLPE) 

 37 45.7% 

International Association of Identification (IAI): 

10-Print Certification (CTPE) 

 1 1.2% 

Certified by current or previous employer: 

accredited lab (i.e., DPS) 

 7 8.6% 

Certified by current or previous employers: non-

accredited laboratory 

 5 6.2% 

Other  4 4.9% 

None  27 33.3% 

Note. DPS = Department of Public Safety (state-level agency). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Texas Tech University, Kierstyn Evans, May 2019 

63 

 

Table 4.2  

Participants Current State of Employment (N = 85) 

State - Alphabetical  Frequency Percentage 

Arizona  3 3.5% 

California  6 7.1% 

Colorado  4 4.7% 

Connecticut  2 2.4% 

Florida  3 3.5% 

Georgia  3 3.5% 

Idaho  1 1.2% 

Indiana  2 2.4% 

Louisiana  1 1.2% 

Maryland  1 1.2% 

Michigan  1 1.2% 

Minnesota  1 1.2% 

Montana   1 1.2% 

Nebraska  1 1.2% 

New Hampshire  1 1.2% 

New Jersey   4 4.7% 

Nevada  1 1.2% 

New York  4 4.7% 

Oregon  1 1.2% 

Pennsylvania  1 1.2% 

South Carolina  2 2.4% 

Texas  30 35.3% 

Utah  1 1.2% 

Virginia  3 3.5% 

Vermont  1 1.2% 

Washington  1 1.2% 

Wisconsin  1 1.25% 
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Table 4.3 

Organization/Agency where Fingerprint Examiner is Currently Employed (N = 84) 

Organization/Agency  Frequency Percentage 

Federal  3 3.6% 

State  27 32.1% 

County  17 20.2% 

City  31 36.9% 

Private  3 3.6% 

Other  3 3.6% 

 

It also was asked the fingerprint examiners provide what their certification is and who 

was the certifying body. Because these questions were open-ended, Tables 4.4 and 4.5 

were compiled based on the provided responses. Comprising all of the certifications 

listed, the majority of the fingerprint examiners that participated have some type of 

certification from the International Association for Identification.  
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Table 4.4 

Types of Fingerprint Examiner Certifications (N = 85)  

Certification Certification Requirements  Frequency Percentage 

IAI - CLPE In-depth knowledge and 

understanding of friction skin 

physiology and morphology, 

160 hours of certification 

board-approved training, 16 

hours qualifying court 

testimony training, participate 

in a moot court, pass a 

written, comparison, and 

pattern interpretation exama 

 41 48.2% 

IAI - CTPE Requires fingerprint 

comparison test, written 

examination, technical 

examinationb  

 1 1.2% 

Advanced Latent  Unknown  1 1.2% 

Latent Print 

Examination and 

Technology of 

Fingerprints 

Unknown  1 1.2% 

Ten-print Unknown  1 1.2% 

Certification was 

left blank or “not 

applicable” 

indicated 

N/A  1 

40 

1.2% 

47.1% 

Note. Some respondents were certified by more than one body. IAI = International 

Association for Identification; CLPE = Certified Latent Print Examiner; CTPE = 

Certified Ten Print Examiner, *From International Association for Identification 

Website. 
aInternational Association for Identification (n.d.a) 
bInternational Association for Identification (n.d.b) 
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Table 4.5 

Certifying Body of the Fingerprint Examiners (N = 85)  

Certifying Body  Frequency Percentage 

International Association for Identification   38 44.7% 

“In-house certification only; not IAI certified”  1 1.2% 

“NJ STATE POLICE”  1 1.2% 

“NYS Division of Criminal Justice Services”  1 1.2% 

“Plano Police Department”  1 1.2% 

“Sandra Siegel”  1 1.2% 

“West Virginia University”  1 1.2% 

Certification was left blank or “not applicable” 

indicated 

 38 44.7% 

I'm not certified  3 3.5% 

 

Research Question 1. For analysis of Research Question 1, related to an 

examiner’s level of confidence at various decision points of the ACE-V method, 

descriptive statistics were conducted for each of the seven decision points of the ACE-

V (see Table 4.4). Reported level of confidence for Fingerprints 2 and 3 related to 

fingerprint examination suitability for comparison was high (i.e., >95) with relatively 

low standard deviations, while the opposite was true for Fingerprint 1 (i.e., >86). As 

the questions progressed through the series of questions for the each of the fingerprints 

being examined, the reported level of confidence decreased overall and the standard 

deviation increased; some of the reported levels of confidence were 0 on the scale 

from 0 to 100.  
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Table 4.6 

Examiners Level of Confidence at Various Decision Points 

  
Fingerprint 1 (n = 41) 

(0 = Min, 100 = Max) 

Fingerprint 2 (n = 42) 

(0 = Min, 100 = Max) 

Fingerprint 3 (n = 41) 

(0 = Min, 100 = Max) 

Decision Points  M (SD) Min Max M (SD) Min Max M (SD) Min Max 

1: Is the print 

suitable for 

comparison?  

 87.58 

(19.36) 

8 100 99.33 

(1.97) 

90 100 96.58 

(7.38) 

65 100 

2: Does the print 

have second level 

details? 

 91.65 

(12.33)  

50 100 99.48 

(1.85) 

90 100 96.59 

(7.38) 

65 100 

3: Does the print 

have third level 

details? 

 78.65 

(27.32)  

9 100 85.79 

(23.02)  

5 100 86.61 

(19.63)  

24 100 

4: Are there 

points to compare 

between the two 

presented 

images? 

 77.63 
(32.28)  

20 100 79.69 
(28.89)  

0 100 78.68 
(27.58)  

10 100 

5: Are the 

selected features 

between the two 

prints in 

agreement?  

 67.50 
(47.17)  

0 100 71.28 
(35.49)  

0 100 73.00 
(36.72)  

0 100 

6: Is the print 

able to be 

evaluated?  

 75.00 

(21.21)  

60 90 95.20 

(10.51)  

70 100 * * * 
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7: Final decision 

regarding the 

print 

(Excluded, 

Match, 

Inconclusive) 

 90.48 

(12.69)  

51 100 89.55 

(23.81 

0 100 81.64 

(31.95)  

0 100 

Note. * = No participants answered this question, therefore there is no data to display. 

 

Table 4.6 Continued 
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Research Question 2. Research Question 2 addressed varying levels of 

confidence based on the participant’s level of training. It was hypothesized the more 

years of experience an examiner has, the significantly higher their reported confidence 

level at each decision point of the ACE-V method when compared with those 

examiners with fewer years of practice. To test this hypothesis, a series of Pearson 

correlations were conducted between the rating of confidence and the total years of 

experience as a fingerprint examiners, using a Bonferroni correction of p < 0.007 (α = 

0.05 / 7 analyses): For Fingerprint 1,  rs = -1.000-0.983, with ps ranging from 0.036 to 

0.967 , two-tailed; Fingerprint 2, rs = -0.218-0.918, all ps ranging from 0.208 to 0.967, 

two-tailed; and Fingerprint 3, rs = -0.040-0.976, all ps ranging from 0.036 to0.858, 

two- tailed. Therefore, as none of these correlations were significant; the hypothesis 

was not supported. Scatterplots for Fingerprints 1-3 at each of the seven decision 

points can be found in Figures 4.1 - Figure 4.20. These graphs show the variability of 

the data between total years of experience and the level of confidence reported by 

fingerprint examiners. It was hypothesized that with more years of experience, the 

higher the level of confidence would be reported, but that was not the case. None of 

the confidence ratings for each of the decisions has a correlation, showing that it varies 

depending on the fingerprint examiner themselves.  
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Figure 4.1. Confidence Rating Determining in Fingerprint 1 is Suitable for 

Comparison (n = 33). 

 

 

Figure 4.2. Confidence Rating Determining if there is Second Level Detail in 

Fingerprint 1 (n = 20).  

 

Figure 4.3. Confidence Rating Determining if there is Third Level Detail in 

Fingerprint 1 (n = 17). 
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Figure 4.4. Confidence Rating Determining if there are Points to Compare Between 

the Two Prints for Fingerprint 1 (n = 8). 

 

 

Figure 4.5. Confidence Rating Determining if Selected Features are in Agreement for 

Fingerprint 1 (n = 4).  

 

Figure 4.6. Confidence Rating Determining if the Print is able to be Evaluated for 

Fingerprint 1 (n = 2).  
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Figure 4.7. Confidence Rating Determining the Final Opinion Regarding Fingerprint 1 

(n = 23).  

 

 

Figure 4.8. Confidence Rating Determining if Fingerprint 2 is suitability for 

comparison (n = 42). 

 

Figure 4.9. Confidence Rating Determining if there is Second Level Detail in 

Fingerprint 2 (n = 42). 
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Figure 4.10. Confidence Rating Determining if there is Third Level Detail in 

Fingerprint 2 (n = 38). 

 

 

Figure 4.11. Confidence Rating Determining if there are Points to Compare Between 

the Two Prints for Fingerprint 2 (n = 29). 

 

Figure 4.12. Confidence Rating Determining if Selected Features are in Agreement for 

Fingerprint 2 (n = 18). 
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Figure 4.13. Confidence Rating Determining if the Print is able to be Evaluated for 

Fingerprint 2 (n = 10). 

 

 

Figure 4.14. Confidence Rating Determining the Final Opinion Regarding Fingerprint 

2 (n = 31).  

 

Figure 4.15. Confidence Rating Determining if Fingerprint 3 is suitability for 

comparison (n = 40). 
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Figure 4.16. Confidence Rating Determining if there is Second Level Detail in 

Fingerprint 3 (n = 39). 

 

 

Figure 4.17. Confidence Rating Determining if there is Third Level Detail in 

Fingerprint 3 (n = 36). 

 

Figure 4.18. Confidence Rating Determining if there are Points to Compare Between 

the Two Prints for Fingerprint 3 (n = 22). 
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Figure 4.19. Confidence Rating Determining if Selected Features are in Agreement for 

Fingerprint 3 (n = 11). 

 

 

Figure 4.20. Confidence Rating Determining the Final Opinion Regarding Fingerprint 

2 (n = 22). 
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Table 4.7 

Research Question 3: Number of Identification Points Utilized for Each Fingerprint 
 

   Decision Point 

 1 2 3 4 

Fingerprint 1 (n = 40) (n = 20) (n = 17) (n = 7) 

 0-3: 10% 

4-6: 42.5% 

7-9: 30% 

10-12: 10% 

13-15: 5% 

16+: 2.5% 

0-3: 0% 

4-6: 10% 

7-9: 55% 

10-12: 20% 

13-15: 5% 

16+: 10% 

0-3: 29.4% 

4-6: 47.1% 

7-9: 17.6% 

10-12: 5.9% 

13-15: 0% 

16+: 0% 

0-3: 14.3% 

4-6: 28.6% 

7-9: 28.6% 

10-12: 14.3% 

13-15: 0% 

16+: 14.3% 

Fingerprint 2 (n = 41) (n = 41) (n = 35) (n = 28) 

 0-3: 4.9% 

4-6: 2.4% 

7-9: 9.8% 

10-12: 7.3% 

13-15: 2.1% 

16+: 73.2% 

0-3: 2.4% 

4-6: 2.4% 

7-9: 9.8% 

10-12: 9.8% 

13-15: 0% 

16+: 7.6% 

0-3: 22.9% 

4-6: 22.9% 

7-9: 8.6% 

10-12: 14.3% 

13-15: 0% 

16+: 31.4% 

0-3: 39.3% 

4-6: 21.4% 

7-9: 10.7% 

10-12: 10.7% 

13-15: 3.6% 

16+: 14.3% 

Fingerprint 3 (n = 40) (n = 39) (n = 37) (n = 23) 

 0-3: 0% 

4-6: 7.5% 

7-9: 27.5% 

10-12: 32.5% 

13-15: 22.5% 

16+: 10% 

0-3: 0% 

4-6: 5.1% 

7-9: 25.6% 

10-12: 33.3% 

13-15: 23.1% 

16+: 12.8% 

0-3: 27% 

4-6: 21.6% 

7-9: 27% 

10-12: 5.4% 

13-15: 10.8% 

16+: 8.1% 

0-3: 52.2% 

4-6: 21.7% 

7-9: 13% 

10-12: 4.3% 

13-15: 8.7% 

16+: 0% 
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A series of ANOVAs (analysis of variance) were used for using total years of 

experience as the independent variable and each of the decision points below as the 

fixed factor, using a Bonferroni correction of p < 0.0125 (α = 0.05 / 4 analyses). 

As there is only one continuous predictor (i.e., years of experience), a one-way 

ANOVA can be used alternatively to ordered logistical regression (Statistical 

Consulting Group, n.d.), therefore, this suggestion was followed for ease of 

interpretation. Additionally, multiple ANOVAs were used instead of a MANOVA 

(multivariate analysis of variance) because not all fingerprint examiners answered all 

of the decision point questions, thus, an MANOVA could not be used. There are only 

four decision point analyses rather than seven is because only four decision points 

required the fingerprint examiner to select the number of identification points that they 

used to reach their decision.  

For Fingerprint 1, the results of the ANOVAs indicated there was no 

statistically significant difference between the number of points of comparison and the 

years of experience. 

• Decision point 1- Is the print suitable for comparison: F(5, 34) = 0.364, p = 

0.869, Ƞ2 = 0.425 

• Decision point 2 - Does the print have second level detail? F(4, 15) = 0.210, p 

= 0929, Ƞ2 = 0.414 

• Decision point 3 - Does the print have third level detail? F(3, 13) = 0.888, p = 

0.473, Ƞ2 = 0.398 
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• Decision point 4 - Are there points to compare between the two presented 

images? F(4, 2) = 0.801, p = 0.621, Ƞ2 = 0.183 

 For Fingerprint 2, the results of the ANOVAs indicated there was no 

statistically significant difference between the number of points of comparison and the 

years of experience. 

• Decision point 1 - Is the print suitable for comparison? F(5, 35) = 0.829, p = 

0.538, Ƞ2 = 0.260 

• Decision point 2 - Does the print have second level detail? F(4, 36) = 0.497, p 

= 0.738, Ƞ2 = 0.276 

• Decision point 3 - Does the print have third level detail? F(4, 30) = 2.449, p = 

0.068, Ƞ2 = 0.252 

• Decision point 4 - Are there points to compare between the two presented 

images? F(5, 22) = 0.698, p = 0.631, Ƞ2 = 0.217 

 For Fingerprint 3, the results of the ANOVAs indicated there was no 

statistically significant difference between the number of points of comparison and the 

years of experience for decision points 1 through 3; decision point 4 had statistical 

significance 

• Decision point 1 - Is the print suitable for comparison? F(4, 35) = 1.250, p = 

0.308, Ƞ2 = 0.276 

• Decision point 2 - Does the print have second level detail? F(4, 34) = 2.424, p 

= 0.067, Ƞ2 = 0.251 
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• Decision point 3 - Does the print have third level detail? F(5, 31) = 3.233, p = 

0.018, Ƞ2 = 0.216 

• Decision point 4 - Are there points to compare between the two presented 

images? F(4, 18) = 14.790,  p > 0.0125, Ƞ2 =  0.910. Pairwise comparison 

with a Bonferroni correction indicated the following significant differences: 

more participants selected 10 – 12 points (p < 0.001) and 13 – 15 points (p < 

0.01) than 0 – 3 points, more participants selected 10 – 12 points (p < 0.001) 

and 13 – 15 points (p < 0.01) than 4 – 6 points, and more participants selected 

10 – 12 points (p < 0.001) than 7 – 9 points.  

Given that there were few significant differences for any of the fingerprints, the 

hypothesis that the more experience an examiner has, the more points of comparison 

would be identified was only partially supported. 

Research Question 4. This research question addressed if years of experience 

impacts the conclusion at each decision point of the ACE-V method. It was 

hypothesized that the conclusion reached at each decision point of the ACE-V will 

vary based on years of examiner experience; the conclusion will be more definitive 

(identified or excluded) for examiners with more years of experience rather than 

inconclusive which would be more common in less experienced fingerprint examiners. 

Table 4.8 shows the percentages for the yes/ no decision points for all three 

fingerprints. The reason why Fingerprint 3 - decision point 6 has no data is because 

there was not a fingerprint examiner that answered this question.  
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Table 4.8 

Research Question 4: Determinations for Each Fingerprint  

   Decision Point 

  1 2 3 4 5 6 7 

Fingerprint 1  (n = 41) (n = 20) (n = 18) (n = 8) (n = 4) (n = 2) (n = 27) 

  Yes: 51.2% 

No: 48.8% 

Yes: 100% 

No: 0% 

Yes: 61.1% 

No: 38.9% 

Yes: 62.5% 

No: 37.5% 

Yes: 25% 

No: 75% 

Yes: 50% 

No: 50% 

Excluded: 22.2% 

Identified: 3.7% 

Inconclusive: 74.1% 

Fingerprint 2  (n = 42) (n = 42) (n = 42) (n = 29) (n = 18) (n = 10) (n = 33) 

  Yes: 100% 

No: 0% 

Yes: 100% 

No: 0% 

Yes: 76.2% 

No: 23.8% 

Yes: 62.1% 

No: 37.9% 

Yes: 55.6% 

No: 44.4% 

Yes: 70% 

No: 30% 

Excluded: 27.3% 

Identified: 30.3% 

Inconclusive: 42.4% 

Fingerprint 3  (n = 41) (n = 40) (n = 39) (n = 25) (n = 12) (n = 0) (n = 25) 

  Yes: 97.6% 

No: 2.4% 

Yes: 100% 

No: 0% 

Yes: 76.9% 

No: 23.7% 

Yes: 52% 

No: 45% 

Yes: 0% 

No: 100% 

N/A Excluded: 28% 

Identified: 4% 

Inconclusive: 65% 
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For Fingerprint 1, the results of the ANOVAs indicated there was no 

statistically significant difference between the conclusions reached at each decision 

point and the years of experience. 

• Decision point 1 - Is the print suitable for comparison? F(1, 39) = 2.295, p = 

0.138,  Ƞ2 = 0.417 

• Decision point 2 - Does the print have second level detail? No data was 

provide for this analysis due to only one answer being selected.  

• Decision point 3 - Does the print have third level detail? F(1, 16) = 3.177, p = 

0.094, Ƞ2 = 0.392 

• Decision point 4 - Are there points to compare between the two presented 

images? F(1, 6) = 1.207, p = 0.314, Ƞ2 = 0.377 

• Decision point 5 - Are the selected features between the two prints in 

agreement? F(1, 2) = 1.099, p = 0.405, Ƞ2 = 0.241 

• Decision point 6 - Is the print able to be evaluated? No data was provide for 

this analysis due to only one answer being selected.  

• Decision point 7 - Final decision regarding the print? F(2, 24) = 0.074, p = 

0.929, Ƞ2 = 0.444 

 For Fingerprint 2, the results of the ANOVAs indicated there was no 

statistically significant difference between the number of points of comparison and the 

years of experience. 

• Decision point 1 - Is the print suitable for comparison? No data was provide 

for this analysis due to only one answer being selected.  
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• Decision point 2 - Does the print have second level detail? No data was 

provide for this analysis due to only one answer being selected. 

• Decision point 3 - Does the print have third level detail? F(1, 40) = 3.063, p = 

0.088, Ƞ2 = 0.282 

• Decision point 4 - Are there points to compare between the two presented 

images? F(1, 27) = 0.853, p = 0.364, Ƞ2 = 0.224 

• Decision point 5 - Are selected features between the prints in agreement? F(1, 

16) = 0.009, p  = 0.926, Ƞ2 = 0.197 

• Decision point 6 - Is the print able to be evaluated? F(1, 8) = 0.205, p = 0.663, 

Ƞ2 = 0.223 

• Decision point 7 - Final decision regarding the print? F(2, 30) = 0.169, p = 

0.845, Ƞ2 = 0.255 

 For Fingerprint 3, the results of the ANOVAs indicated there was no 

statistically significant difference between the number of points of comparison and the 

years of experience. 

• Decision point 1 - Is the print suitable for comparison? F(1, 39) = 1.017, p = 

0.320, Ƞ2 = 0.320 

• Decision point 2 - Does the print have second level detail? No data was 

provide for this analysis due to only one answer being selected.  

• Decision point 3 - Does the print have third level detail? F(1, 37) = 1.816, p = 

0.186, Ƞ2 = 0.327 
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• Decision point 4 - Are there points to compare between the two presented 

images? F(1, 23) = 1.158, p = 0.293, Ƞ2 = 0.356 

• Decision point 5 - Are selected features between the two prints in agreement? 

No data was provide for this analysis due to only one answer being selected.  

• There is no data for decision point 6 (Is the print able to be evaluated?) for 

Fingerprint 3 because there was not a single participant who answered this 

question.  

• Decision point 7 - Final decision regarding print? F(2, 22) = 0.778, p = 0.472, 

Ƞ2 = 0.355 

Therefore, the hypothesis the conclusion reached at the end of each fingerprint would 

be more definitive (identified or excluded) rather than inconclusive which would be 

more common in less experienced fingerprint examiners was not supported. 

Exploratory Analyses  

 These same analyses for all research questions noted above were repeated 

using months of training in place of total years of experience. If total years of 

experience as a fingerprint examiner does not have significant impact on decisions 

made throughout the ACE-V method, then maybe the significance lies in the number 

of months of training of the fingerprint examiner. The exact same analyses were run as 

above and none of the analyses were statistically significant, all p values were all 

greater than 0.05. 

 Since months of training alone did not provide significance, it was decided test 

both months of training and total years of experience. An ANOVA was conducted 
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using both total years of experience and months of training as the fixed factors to 

determine if perhaps there was an interaction of these variables on the decisions. Each 

of the ANOVAs for all three fingerprint series were not statistically significant, all ps > 

0.05.  

With a fingerprint examiner’s level of confidence being the focus of this study, 

little significance was found related to this variable; further exploration of the level of 

confidence was warranted. Thus an ANOVA was run using the levels of confidence as 

categories rather than as continuous variable as it was in the main analyses; the 

categories were coded as low confidence (0 – 39), medium confidence (40 – 79), and 

high confidence (80 – 100). The results of the ANOVA indicated for fingerprint 1 - 

decision point 5 and fingerprint 2- decision point 3 there would have been a 

significance difference had a Bonferroni correction not been used because the reported 

significance would be p = 0.046 and  p = 0.044, respectively.  

Relatedly, correlations using all of the confidence ratings to determine 

consistency of confidence for all three fingerprint series were completed. The Pearson 

correlations were conducted using a Bonferroni correction of p < 0.0024 (α = 0.05 / 21 

analyses):  r = -0.021 – 0.983, two tailed, p-values ranged from 0.124 to 0.943, with 

no significance found 

After using the different levels of training as the independent variables, Chi-

Square analyses were used to analyze if the fingerprint examiner was certified and 

who their certifying body was, and if these factors impacted decision making. The first 

set of Chi-Square analyses was fingerprint examiner certification (yes or no) as it 
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related to the number of identification points found. Using a Bonferroni correction 

through the analysis itself, the results of all analyses were not significant, all ps > 0.05. 

The same analysis was run using fingerprint examiners who were certified and if their 

certifying body was the IAI or not; the results were not significant with all ps > 0.05.  

The same Chi-Square analyses listed above were repeated but instead used the 

yes or no decision points (vs. identification points found). The only significance found 

was in fingerprint one using if the fingerprint examiner was certified or not was at 

decision points 4 and 5. For decision point 4, certified examiners identified 

significantly more points than those who were not certified (p < 0.05, adjusted 

standardized residuals = 2.2). For decision point 5, certified examiners identified 

significantly less points than those who were not certified (p < 0.05, adjusted 

standardized residuals = 2.0). All other analyses were not significant with p > 0.05. 

For fingerprint 2, there was a significance in if the fingerprint examiner was certified 

or not at decision point 3. Certified examiners identified significantly more points than 

those who were not certified (p < 0.05, adjusted standardized residuals = 2.2). 

Fingerprint examiners who were certified and if their certifying body was the IAI or 

was significant at decision point 4. IAI certified examiners identified significantly 

more points than those who were not certified (p < 0.05, adjusted standardized 

residuals = 2.0). For fingerprint 3, there was no significance using fingerprint 

examiners who were certified and if their certifying body was the IAI or not, p > 0.05. 

Chi-Square analyses were conducted using the confidence levels as categories 

of low, medium, and high as specified earlier, rather than a continuous variable. For 
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fingerprint 1, there was no significance with if the fingerprint examiner was certified 

or not, but there was significance at decision point 2 for if the fingerprint examiners 

was certified and if their certifying body was the IAI or not. IAI certified examiners 

identified their confidence in the high range significantly more often than those who 

were not IAI certified (p < 0.05, adjusted standardized residuals = 2.3) and non-IAI 

certified examiners identified their confidence in the medium range significantly more 

often than those who were IAI certified (p < 0.05, adjusted standardized residuals = 

2.3). For the rest of the analyses using confidence levels as categories, with fingerprint 

examiners who were certified and if their certifying body was the IAI or not, none 

were significant with ps > 0.05.  

The last of the exploratory analyses that were conducted were ANOVAs using 

if the fingerprint examiner was certified or not and the confidence level in their 

decisions as continuous. Each of the confidence levels had to be run individually 

because not every fingerprint examiner answered each of the questions. A Bonferroni 

correction was used (0.05/ 7 analyses; p < 0.007). If a Bonferroni correction had not 

been used, there was significance in fingerprint 1 decision point 4 because the p = 

0.035. All other analyses, and the same analyses using both if the fingerprint examiner 

was certified and if the certifying body was IAI did not report any significance, all ps 

> 0.05.  

 These main and exploratory analyses have shown there is tremendous 

variability in decision making among fingerprint examiners that use the ACE-V 
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method. These findings support that fingerprint examination is likely not structured or 

standardized enough to provide consistent results and requires further examination.  
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CHAPTER V 

DISCUSSION  

This study set out to determine if there was a significance difference between 

the total years of experience and the level of confidence reported by fingerprint 

examiners, as well as the relationship between the total years of experience and the 

number of identification points found in the fingerprints by the examiners. The overall 

hypothesis was that fingerprint examiners with more years of experience would have a 

higher confidence level reported at each decision point of the ACE-V method than 

examiners with fewer years of experience. The logic behind this hypothesis was that 

more years of experience would give the fingerprint examiner advantages over new 

fingerprint examiners because of the notion they have examined more fingerprints. 

Having examined more fingerprints, these examiners also would have higher levels of 

confidence in the decisions that they make. Unfortunately, this hypothesis was not 

supported across any of the tested variables; there was a not a significant relationship 

between the total years of experience and the confidence of fingerprint examiners at 

the various decision points.  

Summary of Findings 

 Research Question 1. The findings of fingerprint examiners’ level of 

confidence at various decision points of the ACE-V had unexpected results. Though it 

was not mentioned in any of the anticipated findings, the initial hope was that as the 

fingerprint examiners progress through the series of decisions points (using the 

instructions provided to them), and the closer they got to the final opinion regarding 

the fingerprint, the higher the level of confidence would be. However, this was not the 
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case. The first two decision questions received relatively high reported levels of 

confidence ranging from 87.5 to 99.5, but as the questions progressed, the average 

confidence levels decreased. One fingerprint examiner even reported a 0 confidence 

rating on the very last decision point when the fingerprint examiner had to make a 

decision on if the fingerprint was a match, excluded, or inconclusive. This was very 

contradictive because for that exact same fingerprint for the very first question “Is the 

fingerprint suitable for comparison?” the lowest reported confidence level was 90. The 

results from this, showed that instead of fingerprint examiners reporting higher levels 

of confidence as the progressed through the series of questions for each fingerprint, 

the opposite occurred and the levels of confidence reported decreased. This finding 

demonstrates fingerprint examiners are not as confident when it comes time to make a 

final conclusion about the fingerprint that they were asked to examine, which could be 

problematic given that it is on this final decision that fingerprint examiners testify to in 

courts of law. Fingerprint examiners should be more confidence in their decision 

because as the fingerprint examination process continues what the fingerprint 

examiner is looking for become more specific. Also, a fingerprint examiner has the 

capability to say that the fingerprint in inconclusive if they are unable to reach a 

decision. If this is the case then they need to confidently say that stick behind their 

decision, rather than deciding match or excluded and not being confident at all.  

Research Question 2. When comparing the total years of experience and the 

level of confidence (reported on a scale from 0 to 100), the hypothesis was that the 

fingerprint examiners with more years of experience would report higher levels of 
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confidence; the findings from the correlation were not supportive of this hypothesis. 

From the scatterplots (see Chapter 4), at each decision point it is clearly evident the 

confidence level varied immensely among the fingerprint examiners for each of the 

three fingerprint series. For example, the first question for the first fingerprint series 

had a fingerprint examiner with less than 5 years of experience reporting a 0 level of 

confidence as well as a fingerprint examiner with almost 40 years of experience 

reporting a 0 level of confidence as well. On the other hand, fingerprint examiners 

with approximately the same years of experience were reporting between 90 and 100 

confidence for the same questions on the same fingerprint. This variability is in part 

due to the quality of the fingerprint being examined because the fingerprint examiners, 

if they followed the instructions, could not enhance the fingerprint image presented to 

them. Thus, participants were required to work with the stimuli provided. Also, 

fingerprint examiners were not allowed to go backwards in the survey and see what 

they had previously decided, the only option they had was to continue forward. 

However, in casework fingerprint examiners can go back and forth between the 

different steps in the examination process, as well as taking a break from that specific 

fingerprint and going back to look at it a couple of days later with a ‘fresh’ eye. Lastly, 

this survey was not evaluating for accuracy or correct final determinations of the print; 

there were no consequences if the final decision regarding the print was not correct. 

Thus, this survey was low risk unlike in casework where if the fingerprint examiners 

are wrong, the wrong person may goes to jail; participants may not have put in their 

best efforts. 
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Research Question 3. The hope for Research Question 3 was to find that 

fingerprint examiners with more years of experience would find more points for 

identification than fingerprint examiners with less years of experience. The theory 

behind this goal was that examiners with more experience would essentially have 

more practice in fingerprint examination, thus, they would be able to find more 

identification points and would rely on more to make a more confident decision. This 

hypothesis was not supported, and likely for various reasons. One reason is that 

fingerprint examiners with more experience may know exactly what they are looking 

for so the decision making may result in just a few identification points being found to 

make a determination. This coincides with the fact there is not a standardized number 

of identification points required and that is left up to the fingerprint examiner 

themselves. In talking with a few fingerprint examiners at the 2019 American 

Academy of Forensic Science Annual Scientific Meeting, fingerprint examiners 

admitted to not being required to have a certain number of points of identification. 

However, even though there is not a standardized number, fingerprint examiners have 

their own personal minimum number of identification points that they look for (for 

example. they would not use fingerprint evidence in court testimony if they found less 

that 9 solid identification points). Another factor that could have played a role in the 

lack of support for the hypothesis is the quality of the fingerprints provided. The 

fingerprints provided to them, though collected with help of Sgt. Fletcher, were not 

given to them in the best of quality. The 300 dpi was the only size that permitted the 

fingerprints to be scanned onto a computer; anything more sensitive was not available 
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using current resources available to the researcher. Also, not being allowed to enhance 

the fingerprint images like an examiner normally would for casework limited the 

quality of the fingerprint being examined. The findings from this research question 

emphasizes the variability among fingerprint examiners in terms of the points 

identified, even those using the same identification method and following exact same 

instructions. Referencing back to Chapter 4, Table 4.7, without the total years of 

experience being factored in, the majority of the number of identification points found 

by the fingerprint examiners was between 4-6 and 7-9; though there were a few that 

found more identification points in the 10-12 range. Depending on the quality of the 

fingerprint, for those with greater quality, 16 or more number of identification points 

were found. Without factoring in total years of experience, the number of 

identification points that were found seemed to be dependent on the quality of the 

latent fingerprint provided to the fingerprint examiner. Regardless, there was still 

tremendous variability in provided responses. 

Research Question 4. It was anticipated that experience impacts the 

conclusion at each decision point, with those with more years of experience having 

selected a more definitive answer for the final opinion, such as match or excluded, 

while fingerprint examiners with less experience would report more inconclusive 

opinions. The reason for this assumption was the fingerprint examiners with more 

experience have had the ability to examine fingerprints that are of poorer quality over 

fingerprint examiners with less experience. The reason this hypothesis was not 

supported could again be because of the lack of the fingerprint examiners to use photo 



 Texas Tech University, Kierstyn Evans, May 2019 

94 

 

editing software to enhance features of the fingerprint. The results explain that maybe 

experience does not have much of an impact in fingerprint examination as originally 

thought; maybe decisions have more to do with the quality of the fingerprint. 

Therefore, a standardized method needs to be in place so that no matter the quality of 

prints, the same steps are followed by all fingerprint examiners.  

If we take out the total years of experience as a factor and reference Table 4.8 

from Chapter 4, the majority of the fingerprint examiners reported ‘yes’ on the yes/no 

decision questions which were Is the fingerprint suitable for comparison, Is second 

and third level detail present, Are there points to compare between the two prints, Are 

selected features in agreement, and Can the fingerprint be evaluated. When it came to 

the final decision where the fingerprint examiners were required to determine if the 

prints was identified, excluded, or inconclusive, the majority of the responses were 

inconclusive for all three fingerprints. The reason for this could be because of the 

quality of the print presented to the fingerprint examiners or due to the fact that the 

fingerprint examiners could not use photo editing software to enhance the fingerprint 

image to aid in their decision. It is important to note that the statistical correction used 

in this study, the Bonferroni correction, is very conservative. Use of an alternative 

correction for reducing Type I error may have allowed for more significant findings, 

particularly in relation to some of the exploratory analyses.  

Strengths and Limitations of the Current Study 

Though this study’s hypotheses were not supported, the study had several 

notable strengths including its novelty and unique methodology. However, there also 
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are several notable limitations, including its lack of generalizability due to its limited 

realism. These strengths and limitations are further outlined below. 

Novelty of Study 

Firstly, the assessment of the confidence level of decision making in 

fingerprint examiners was novel. There have been previous studies based on the 

accuracy of fingerprint examiners (Ulery et. al., 2011) but not of the confidence a 

fingerprint examiner has in the decision made. The data from this current study will 

support that fingerprint examination is more than fingerprint examiners just picking 

random points for identification and deciding whether or not a fingerprint is a match, 

exclusion, or inconclusive; there is an actual examination process with instruction on 

what to look for to help guide the fingerprint examination process. However, the lack 

of published research makes it difficult to accurately understand and best depict the 

fingerprint examination process; thus designing research to recreate the process is a 

challenge. Some participants specifically noted in their narrative responses that the 

question series were unrealistic including not being able to go back in the survey. One 

participant commented that a lot of times if the fingerprint image quality is really good 

and the details of the fingerprint are easily seen, then the fingerprint examiners will 

only use the initial suitability and second level details required for analysis, and will 

not including third level details in their fingerprint analysis. Another participant 

commented that instead of using the features that were stated in the survey, their 

agency used a rating scale to determine if the fingerprint suitable for examination. 

Regardless, by combining the limited published research with this current research 
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regarding the reported level of confidence by fingerprint examiners, we can begin to 

piece the benefits of having specific instructions to follow when using the ACE-V 

method. With having the confidence of the examiner recorded and analyzed through 

the participation in this study, this research contributes to the dearth of research on the 

ACE-V method itself. However, a limitation with this study using was it was not 

possible to verify that the fingerprint examiners were trained in the ACE-V method. 

Participants were only requested to have this training to be eligible to participate; there 

was no direct contact with the fingerprint examiners that participated in the survey to 

verify their training.  

Methodology 

Design. There are several aspects of the methodology employed for this study 

that strengthen the study as a whole. Firstly, the design itself. This study intentionally 

specified the steps of the ACE-V method; the decision points were determined based 

on the report of the National Institute of Standards and Technology (2012) and the 

Scientific Working Group of Friction Ridge Analysis, Study and Technology 

(SWGFAST). Additionally, to increase the validity of the research, a Forensic 

Specialist II in latent fingerprint examination, Ms. Amanda Soucey, consulted 

regarding the general steps used in the ACE-V method and provided feedback on 

designed material and the research concepts of this study.  

Fingerprint examiners were provided fingerprint stimuli including unknown 

prints that had been deposited and collected in the same manner as would be done at a 

crime scene and exemplars from rolled fingerprints on a ten-print card. The stimuli 
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were created in this manner to mimic real crime scene investigation and subsequent 

processing. Having law enforcement involved with the creation of the stimuli further 

strengthened the study by ensuring the creation was done accurately and effectively. 

However, a limitation in this stimuli creation is that one of the fingerprints was 

oriented incorrectly when scanned, and subsequently presented within the survey 

oriented upside down. This mistake was unfortunately not caught during the countless 

survey previews (including by a current fingerprint examiner); it was identified by 

several participants who contacted the researcher backchannel through the recruiting 

email.  However, the majority of the fingerprint examiners analyzed this fingerprint 

anyway without making a note within their narrative responses that the fingerprint was 

upside down; a few did mention the disorientation. The problem with this is that 

because the fingerprint was upside down and we cannot positively say that all of the 

fingerprint examiners were able to identify this mistake, the final decision that they 

made (match, exclusion, or inconclusive) cannot be accepted in its entirety because we 

do not know how the incorrect orientation of the fingerprint influenced the final 

decision. 

 In relation to the stimuli used in the survey, the fingerprints used were selected 

by the author based off of what the author determined as a range of a poor, moderate, 

and good quality fingerprints. This was subjective in that this was from the point of 

view of the author and not trained fingerprint examiners. Additionally, the fingerprints 

used in this survey were all arches, which is one of the least common fingerprint 

categories/types (Girard, 2018, p.119). For this reason, it is possible that the results 
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reflect that rarity. It is possible that the results would have been more significant had 

fingerprints with more common features (i.e., loops and whorls) been utilized, as 

fingerprint examiners examine more loops and whorls in active fingerprint casework. 

The participants may have been less confidence in analyzing fingerprints with these 

rarer features. 

Related to the provided stimuli, the participants were not provided with the 

entire 10-print card during the comparison steps of the survey; a 10-print card is 

typically provided in order for both the unknown fingerprint and the exemplar print 

from the 10-print card to be examined side by side. The full card was not provided was 

due to limitations with the Qualtrics survey software and with the quality of the 

scanned 10-print card image. In the typical fingerprint examination process, the 

fingerprint examiner would have access to the entire 10-print card and then be able 

narrow down to which finger the unknown fingerprint came from. Depending on the 

quality of both the unknown and exemplar fingerprints, the fingerprint examiner may 

use the 10-print card for the prints deposited straight down and not rolled. The lack of 

complete 10-print card eliminated these realistic aspects of the fingerprint examination 

process.  

 Additionally, larger law enforcement agencies have access using a digital 

scanner in place of the physical 10-print card.  This digital scanning process could 

possibly result in the exemplar prints being better quality than the prints that were 

provided for this study, also limiting the intended realism. It is possible that if the 

fingerprint examiners had an exemplar that was created by a digital scanner to collect 
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the fingerprint, the decisions reached and the levels of confidence reported could differ 

from what was reported in this study. Regardless of this noted limitation, the 

combination of resources used to create the survey was as close to a “real world” 

scenario of fingerprint examination as possible, given the online format. 

Many of the survey questions themselves were adapted from previously 

published articles regarding the accuracy of fingerprint examiners in fingerprint 

analysis, increasing the internal validity of the study. Additionally, participants were 

provided a structured list of steps and decision points guided them through the ACE-V 

process. This too was a strength of this study because it provided a structured format 

for participants to follow, thus, it simulates the fingerprint examination process that 

fingerprint examiners use when working actual cases. Examiners are familiar with 

following standard operating procedures (SOPs), as these are requirements of their 

employing agencies. Being able to the best of our ability to create the method used by 

fingerprint examiners while they are examining fingerprints, the results can be 

synonymous with what the results would be if this study was conducted using real 

case work. However, since there is no official standard for the fingerprint examination 

process, when creating studies that mimic the ACE-V method, it involves piecing 

together bits of information from published resources and interviews that have 

mentioned the ACE-V method and how the authors re-created their own interpretation 

of the ACE-V method. Thus, it is not a guarantee that the design of this study is an 

accurate representation of the ACE-V method in real practice.  
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Participants were asked, prior to receiving the first set of instructions for the 

first fingerprint, to not save the image file embedded in the survey and to not use 

Photoshop or any other photo editing software that allowed for the manipulation and 

enhancement of the fingerprint image. Ms. Soucey mentioned fingerprint examiners 

will use typically photo enhancing software that allows them to enhance the contrast 

within the unknown fingerprint provided to them. The limitation of this within the 

current research reduces the realism. Additionally, it cannot be guaranteed that the 

fingerprint examiners followed the provided instructions. If participants did save the 

image and used enhancing techniques, the data gathered would not be consistent 

across participants who followed the directions; however, there is not a way to verify 

if examiners used software.  

Another limitation related to the survey itself was that fingerprint examiners 

were not asked to identify what specific number of points they used during the 

fingerprint examinations for this study in fear that the survey would become too long 

and tedious, resulting in participants leaving the survey prematurely. Thus, ranges of 

identified points were provided. Because of the limited ranges offered, comparison of 

the specific number of identification points identified across the fingerprint examiners 

cannot be completed. Had the specific number of points utilized, as well as 

identification of which specific points the participants used, could have provided 

information on if there is a minimum number of points that all fingerprint examiners 

use and if they all used the same points to make their decisions.  
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Participant-related. This research uses actual fingerprint examiners currently 

employed as examiners, working on active cases. This intentionally targeted sample 

aids in the validity of the findings. Previous research has used novice individuals 

following specific instructions to simulate actual fingerprint examiners, however, this 

is not very realistic. The current sample also included participants from most of the 

states. This benefits the study in that the results can be relatively representative of the 

fingerprint examination process and the fingerprint examiners across the United 

States. However, Texas had the majority of participants, so the results may be largely 

representative of the fingerprint examiners there.  

Not only is there a representation of different states, there also is a good 

representation of both state laboratories and local law enforcement agencies. Even 

though fingerprint examination is based along the same concepts, each agency has 

their own standard operating procedure. Because each agency has their own standard 

operating procedure, an exact replica of the fingerprint examination process cannot be 

created because each agency has slight variations from other agencies. Having these 

variations, and not knowing how significant the variations are, it cannot be said the 

design of the study is a complete replica of the fingerprint examination process using 

by fingerprint examiners, it can only be considered similar. This again emphasizes the 

need for a standardized method and process of fingerprint examination, so that these 

variations can be reduced. 

To combat the likelihood of a fingerprint examiner from prematurely 

withdrawing from the study, and as no direct incentive was offered, this study was 
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designed to take approximately thirty minutes. However, fingerprint examiners are not 

subject to completing fingerprint examinations within such a short period of time. 

Thus, requiring the fingerprint examiners to examine a fingerprint in this timeframe 

means they could not provide the same amount of time, effort, focus, and 

concentration to these fingerprints as they would to those that they are examining in 

real life. This could result in haphazard answers being provided and not being an 

accurate representation of the fingerprint examination process. In addition to this, 

surveys were requested to be completed within two weeks of receiving the recruiting 

email. Fingerprint examiners typically have high caseloads and perhaps the survey’s 

required length was still not possible to complete given work demands. Even though 

fingerprint examiners were not restricted to a length of time to complete the survey, 

the survey was designed to be completed in approximately in thirty minutes. Thus, 

examiners completing the survey questions quickly and rushing the fingerprint 

examination process could have been negatively affected the results, causing an 

inaccurate representation of the processes intended to be captured.  

Even though this survey was designed to protect the identity of the fingerprint 

examiners, participants were provided with the author and the committee 

chairperson’s contact information for if there were any questions regarding this 

research. Several participants did contact the researcher, providing details about how 

the fingerprint examination process contained within the current survey is different 

than what their typical examination process includes. One participant noted that if 

there is a significant amount of second level detail, third level detail is not usually 
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noted in the examination (this survey requested review of third level detail). Another 

participant stated that if the fingerprint has really clear quality, they do not count the 

number of features to determine suitability and move directly to the comparison stage 

without further examination in the analysis stage. Each of these areas mentioned by 

participants is important information. Asking the fingerprint examiner participants to 

follow steps that are different from the steps that they actually use when they are 

examining fingerprints could negatively impact the findings and cause examiners to 

provide inaccurate or less confident responses. This problem, however, is a great 

depiction of the overall problem with the ACE-V method; because there is no 

standardization of the steps of the ACE-V method, one cannot design a study known 

to be an exact replica of the ACE-V method. 

Future Direction of Research  

Though this study attempted to capture further information related to the steps 

of the ACE-V method and the confidence of decisions made at those steps, much more 

research is needed. One future direction of research regarding fingerprint examination 

is to provide a better understanding of the procedural side of fingerprint examination 

(this also was recommended by an email response from a participant). The procedural 

side of fingerprint examination includes the steps that the fingerprint examiners use to 

examine fingerprints, including the agency’s standard operating procedures, 

enhancement techniques (if any) used, and what the SOP requires the fingerprint 

examiners to look for (i.e., the details within the fingerprint, the quality/clarity of the 

fingerprint, etc.) These procedures can be implemented differently within fingerprint 
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examiners of the same agency as well. This differing in procedures within agencies 

was acknowledged by Ms. Soucey.  

It was suggested by a participant that research be designed to examine the 

objective features (i.e., features that anyone, even a lay person, will notice) identified 

within a fingerprint and the ambiguous/subjective features (i.e., features that only 

individuals with an understanding of fingerprint examination will notice). This 

comparison would provide understanding of what fingerprint examiners identifying 

and in what order they are finding these details/characteristics. This knowledge could 

aid in the creating of a standardized fingerprint examination process, or perhaps build 

on the ACE-V method as it is the mostly commonly used.  

Manipulating the different steps of the ACE-V method would also be 

recommended for future research. Manipulating what is in each step and what is being 

looked for (e.g., eliminate the analysis stage and just start the examination process 

with both unknown print and the exemplar print) could influence the reported 

confidence level of fingerprint examiners. If the steps utilized for this current study 

were found to ensure greater reported confidence levels than when the steps are 

varied, that would offer more support for the standardized method. 

There is not a lot known about fingerprint examination and its lack of 

standardization is causing its legitimacy to be questioned because there is not science 

supporting the examination procedure and subsequent findings. This has resulted in 

fingerprint evidence results to be questioned as admissible evidence in court, and even 

led to innocent victims being arrested for a crime they did not commit and the guilty 
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freed. Fingerprints are a beneficial piece of evidence to be collected from a crime 

scene and analyzed in a laboratory setting by scientists certified in fingerprint 

examination. In order for this to happen, more research needs to be conducted and a 

standardized examination method must be created. Without it, fingerprint examination 

results cannot be considered reliable and admissible in court.  

Conclusion 

The ACE-V (Analysis Compare, Evaluate, Verify) method is the most 

common procedure used by fingerprint examiners in analyzing a fingerprint found at a 

crime scene (from an unknown donor) and comparing it with a fingerprint in a 

database (known/exemplar) (Stevenage & Pitfield, 2016, p. 146). A problem with this 

method is that there is not a set list of steps to follow that is consistent among all 

fingerprint examiners; there is not a clear definition of what each step entails. This 

current research has demonstrated there are very few consistencies between fingerprint 

examiners in their examination of provided fingerprints at the various decision points 

of the ACE-V process. This research also determined that the number of years as a 

fingerprint examiner does not impact what decisions are made. Historically, 

fingerprints have been used as a way to identify individuals and for only one person 

being a match to a specific fingerprint, but more support for this matching is needed. 

The process used to determine who the fingerprint belongs to requires a lot more 

research to be conducted. There is too much variability between fingerprint examiners, 

even fingerprint examiners that work for the same agency/organization and follow the 

ACE-V method. Fingerprint examination is subjective and relies on the fingerprint 
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examiner to find the features within the fingerprints. Because of the subjectivity, a 

standardized method for fingerprint examination needs to be created in order to 

support the fingerprint examiner’s objectivity. The variability found in this current 

study needs to be eliminated, and a standardized procedure needs to be created to 

legitimize the use of the ACE-V method and the use of fingerprints as admissible 

evidence in court.  
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APPENDIX A 

IRB EXEMPTION 

 

 

Jun 28, 2018 11:22 AM CDT 

 

Megan Thoen 

Inst for Forensic Science 

 

Re: IRB2018-343 Determining the Confidence of Fingerprint Examiners at Various 

Steps in the ACE-V Method 

 

Findings: Good luck with your project. 

 

Dear Dr. Megan Thoen, Kierstyn Evans: 

 

The Human Research Protection Program determined that your project is no more than 

minimal risk to the participants and meets at least one of the federal exempt categories 

under 45 CFR 46 

Category 2. Research involving the use of educational tests (cognitive, diagnostic, 

aptitude, achievement), survey procedures, interview procedures or observation of 

public behavior, unless: (i) information obtained is recorded in such a manner that 

human subjects can be identified, directly or through identifiers linked to the subjects; 

and (ii) any disclosure of the human subjects' responses outside the research could 

reasonably place the subjects at risk of criminal or civil liability or be damaging to the 

subjects' financial standing, employability, or reputation. 

 

Therefore, annual review is not required, and no expiration date will be listed on your 

exempt letter. Once your research is complete, please use a Closure Submission to 

archive this study. 

 

The research must follow Texas Tech University’s Operating Procedures, the Belmont 

Report, and 45 CFR 46. If changes to the approved protocol occur, a modification 

submission must be reviewed and approved by the IRB before implementation. Please 

contact the Human Research Protection Program to determine if a modification is 

needed or submit a Modification Submission in Cayuse IRB. Please be aware that 

changes to the research protocol may prevent the research from qualifying for exempt 

review and require submission of a new IRB application or other materials to the 

Texas Tech University IRB. 
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A goal of the IRB is to prevent negative occurrences during any research study. 

However, despite our best intent, unforeseen circumstances or events may arise during 

the research. If an unexpected situation or adverse event happens during your research, 

please notify the Texas Tech University, Human Research Protection Program as soon 

as possible. We will ask for a complete explanation of the event and for you to submit 

an Incident Submission in Cayuse IRB. 

 

Your study may be selected for a Post-Approval Monitoring (PAM). You will be 

notified if your study has been chosen for a PAM. 

 

Sincerely, 

 

ORIGINAL SIGNATURE AVAILABLE UPON REQUEST 

 

Kelly C. Cukrowicz, Ph.D. 

Chair, Texas Tech University Institutional Review Board 

Professor, Department of Psychological Sciences 

 

Human Research Protection Program 

357 Administration Building 

Lubbock, Texas 79409-1075  

T 806.742.2064 www.hrpp.ttu.edu 

 

 

 

 

 

 

 

 

 

 

 

 

  

http://www.hrpp.ttu.edu/
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APPENDIX B 

ACE-V STEPS 

(Created by this author based on Langenburg, Champod, and Genessay (2012); 

Langenburg, Champod, and Wertheim, (2009); Stevenage and Pitfield (2016); Srihari 

(2013); Ulery et al. (2015); and Ulery, Hicklin, Roberts, and Buscaglia (2017), 

SWGFAST, and consultation with Amanda Soucey.  ) 

 

If there is a need to go back to an earlier step, start at that steps and once again go 

through all individual steps; do not skip back to where you were. 

 

Analyze  

First analyze the fingerprint be examined by itself 

• First determine the anatomical and orientation areas of the prints  

• If not suitable for comparison exclude and report why not suitable 

• If suitable at first level analysis determine: 

o Friction ridge flow, pattern type, general morphological information 

• Next determine for second level analysis, 

o If there are is no second level details, continue to comparison steps 

using first level details 

o If there are second level details, determine: 

o  Ridge endings, bifurcations, dots, continuous ridges, 

combinations, paths/lengths of ridges, and any distinguishable 

imperfections 

• Next determine for third level analysis 

o If there are is no third level details, continue to comparison steps using 

first and second level details 

o If there are third level details, determine: 

o Ridge width and shape, pores, ridge contours, permanent 

details, imperfections and morphologies 

• After third level comparison move on to comparison steps using criteria found 

in the first,  second, and third levels of analysis 

 

Compare 

Compare the known and unknown fingerprints side by side 

• Then compare the anatomical and orientation areas between the two prints 

• If there are no points to compare between the two prints, end analysis and 

document why this determination was made 

• If there are points to compare: 

o Select a target group from the analyze phase (first/second levels) and 

compare them to corresponding area of the other print 

o Next determine if the features selected are in agreement or 

disagreement between the two prints  
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o If necessary, select more areas from the Analyze phase to use in the 

comparison  

• If the features are in agreement move onto the evaluation stage 

• If the features are in disagreement: 

✓ Move on to the Evaluation stage as to document why they disagree 

✓ Go back to the Analyze stage and reassess the suitability of the print 

 

Evaluate 

Is there enough information for the prints to be evaluated? If not, go back to the 

Analyze step and proceed again. In this Evaluate stage, determine if the print is 

excluded, identified, or inconclusive  

• Exclusion: 

✓ Are the features found in the comparison step show any disagreement 

between the features concluding that the two prints did not come from 

the same source 

✓ If deemed not in agreement, end examination 

o Move on to report and document why not in agreement 

✓ Move to verification stage 

• Identification: 

✓ Are the features found in the comparison step show any agreement 

between the features concluding that the two prints came from the same 

source  

✓ If in agreement, mark the details on the print itself that agree 

✓ Move on to Verification stage (Step excluded for this study) 

• Inconclusive: 

✓ Determine the quality of the exemplar. Is it poor quality, lacks 

comparable areas, or lack an exemplar to make a decision?  

✓ Are the corresponding features between the unknown print and the 

known exemplar not enough to make the conclude/exclude decision? 

✓ Are there corresponding features to observe? 

✓ Reassess the suitability of the latent prints (go back to the Analyze 

phase) 

✓ Document why Inconclusive Move to Verification stage (Step excluded 

for this study) 
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APPENDIX C 

RECRUITMENT EMAIL 

Thank you for agreeing to forward this email on to your supervisees who are 

fingerprint examiners. Please forward the below text.  

------------------------------------------------------  

Hello, I am a master’s student at Texas Tech University Institute for Forensic Science 

and I am conducting a thesis research project on Determining the Confidence of 

Fingerprint Examiners at Various Steps in the ACE-V Method. I am interested in 

sampling fingerprint examiners that have been trained and use the ACE-V method 

when comparing fingerprints.  

 

The goal of this research is to determine if years of experience and training affect the 

confidence level of fingerprint examiners at predetermined decision points. I would 

like to invite you to participate in this project.  

 

This research will be conducted via anonymous online survey (link is below). 

Questions will ask about your years of experience, training, and confidence in the 

decisions made in regard to sample fingerprint comparisons. Participation should take 

no more than 1 hour of your time.  

 

Because of the lack of information available about the confidence of examiners who 

use of the ACE-V method, I hope to add to this research. Though there are no direct 

benefits to you or your agency, we intend to submit our findings to relevant scientific 

journals to inform other researchers and law enforcement personnel the importance of 

the ACE-V method and the confidence of the examiners that use it.  

 

Your participation is completely voluntary and there are no risks to you or your 

department. Please contact us with any questions or concerns you may have. This 

research has been approved by the Human Research Protection Program, Office of the 

Vice President for Research, Texas Tech University. You also may contact them with 

questions at 1-806-742-2064, or hrpp@ttu.edu.  

 

If you are interested in participating please follow this link: LINK TO SURVEY  

Thank you for your assistance!  

 

Kierstyn Evans  

Master’s Student  

Texas Tech University - Institute for 

Forensic Science  

(325) 668-3107 

kierstyn.evans@ttu.edu  

 

Megan Thoen, Ph.D.  

Thesis Supervisor  

Research Assistant Professor  

Texas Tech University - Institute for 

Forensic Science  

(806) 834-1687 

megan.thoen@ttu.edu   

mailto:hrpp@ttu.edu
mailto:kierstyn.evans@ttu.edu
mailto:megan.thoen@ttu.edu
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APPENDIX D 

SURVEY QUESTIONS 

1. In which state are you currently employed as a fingerprint examiner:  _____ 

2. Did you complete your training in the United States? 

a. Yes 

b. No 

3. Modify: Please state where you received your training:______ 

4. What state did you receive your training? ________ 

5. What state did you receive your certification?____ 

6. Total years of employment as a fingerprint examiner: _________  

7. What type of agency/organization do you currently work for: 

a. Federal 

b. State 

c. County 

d. City 

e. Private 

f. Other  

8. If you selected other, please specify:________ 

9. How many months would you estimate you spent training specifically on 

fingerprint examination? ___________  

10. Please describe the type of training received, noting if the training was 

informal, formal, or some combination of that: _________________________  

a.  Have you been certified in fingerprint examination? (You make select 

more than one, if applicable) No 

b. Yes, by a current or previous employer – accredited lab (i.e., DPS)  

c. Yes, International Association for Identification (IAI) Latent 

certification (CLPE) 

d. Yes, International Association for Identification (IAI) Ten-print 

certification (CTPE) 

e. Yes, by a current or previous employer – non-accredited lab  

f. Yes, via national certification (non-US certification) 

g. Other  

11. If you selected other, please specify:______ 

12. What is your certification?_______ 

13. Who is your certifying body?_______ 

[Following this last question, fingerprints will be displayed with questions relevant to 

those prints.]  

 For the next questions, you will be presented with various images of fingerprints. For 

the purposes of this survey, please do not save the images or try to enhance (e.g., 

zoom in) them in any way. 
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After you determine the anatomical source and orientation of the print, analyze the 

fingerprint below and answer the following questions.  

[FINGERPRINT IMAGE]  

1. Is this print suitable for comparison? Yes/No  

2. Indicate the number of identification points you utilized to make this decision: 

a) 0-3 

b) 4-6 

c) 7-9 

d) 10-12 

e) 13-15 

f) 16 or more 

3. What is your confidence in this decision of suitability on a scale of 0-100 

(100 = 100% confident)?_______  

4. If the print is answered as not suitable: Explain why this print is not suitable 

for comparison. Then route to Q22 OR If is suitable, route to next question.  

In reference to the following image of a dusted and lifted latent fingerprint, analyze 

the print’s friction ridge flow, pattern type, and general morphological information.  

Determine if the print is suitable for second level analysis based on ridge endings, 

bifurcations, dots, continuous ridges, combinations, paths/lengths of ridges, and any 

distinguishable imperfections.  

 

[Fingerprint Image] 

5. Does this print have second level details and is suitable for second level 

analysis? Yes/No  

6. Indicate the number of identification points you utilized to make this 

decision: 

a) 0-3 

b) 4-6 

c) 7-9 

d) 10-12 

e) 13-15 

f) 16 or more 

7. What is your confidence in this decision of suitability on a scale of 0-100 

(100 = 100% confident)?_______  



 Texas Tech University, Kierstyn Evans, May 2019 

118 

 

8. If not suitable: Explain why it is not suitable, then route to Q22. OR If is 

suitable, route to next question.  

In reference to the following dusted and lifted latent fingerprint, analyze the print’s 

ridge width and shape, pores, ridge contours, permanent details, imperfections and 

morphologies. Determine if the print is suitable for third level analysis based on ridge 

width and shape, pores, ridge contours, permanent details, imperfections and 

morphologies.  

[Fingerprint Image] 

9. Does this print have third level details and is suitable for third level 

analysis? Yes/No  

10. Indicate the number of identification points you utilized to make this 

decision: 

a) 0-3 

b) 4-6 

c) 7-9 

d) 10-12 

e) 13-15 

f) 16 or more 

11. What is your confidence in this decision of suitability on a scale of 0-100 

(100 = 100% confident)?_______  

12. If not suitable: Explain why it is not suitable, then route to Q22. OR If is 

suitable, route to next question.  

[DISPLAY OF TWO FINGERPRINTS, THE INTIAL AND NOW A SECOND FOR 

MATCHING SIDE BY SIDE]   

In reference to the two fingerprint images that follow, one being a dusted and lifted 

fingerprint and the other being a rolled fingerprint from a 10-print card, compare the 

anatomical and orientation areas between the two prints. 

13. Are there points to compare between these two prints? Yes/No  

14. Indicate the number of identification points you utilized to make this 

decision: 

a) 0-3 

b) 4-6 

c) 7-9 

d) 10-12 
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e) 13-15 

f) 16 or more 

15. What is your confidence in this decision of points to compare on a scale of 

0-100 (100 = 100% confident)?_______  

16. If no: Explain why this determination was made, then route to Q22. OR If 

Yes, route to next question.  

Please reference the two fingerprint images that follow, one being a dusted and lifted 

fingerprint and the other being a rolled fingerprint from a 10-print card.  

If there are points to compare between the two images, select a target group from the 

analyze phase (first/second level details) and compare them to corresponding area of 

the other print.  

Next determine if the features selected are in agreement or disagreement between the 

two prints. If necessary, select more areas from the analyze phase to use in the 

comparison.  

 

[DISPLAY OF TWO FINGERPRINTS, THE INTIAL AND NOW A SECOND FOR 

MATCHING SIDE BY SIDE]  

17. Are these selected features in agreement? Yes/No  

18. What is your confidence in this decision of agreement on a scale of 0-100 

(100 = 100% confident)?_______  

19. If no: Explain why this determination was made, then route to Q22. OR If 

Yes, route to next question.  

20. Is there enough information for these two prints to be evaluated? Yes/No  

21. What is your confidence in this decision of evaluation on a scale of 0-100 

(100 = 100% confident)?_______  

22. What is your final opinion regarding this print: 

Excluded/identified/inconclusive  

23. What is your confidence in this final opinion on a scale of 0-100 (100 = 

100% confident)?_______  

[REPEAT Q1-23 for 2 additional sets of prints to compare, for 3 sets of comparisons 

total]  
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Thank you for taking your time and participating in this survey. Be sure to hit submit 

below for your responses to be recorded. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


