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Abstract 
 

Non task relevant contextual information can give rise to context bias which has been 

shown to cognitively influence all comparative forensic science decisions that rely on 

human judgement. However, whether forensic odontology identification opinions which 

require human judgement and evaluation are affected by contextual bias is, to date, 

empirically unverified. This project aims to explore and provide sound empirical 

evidence regarding the influence of non task relevant contextual information on 

forensic odontology identification casework outcomes.  

The opinion formation process in forensic odontology was found to be an under 

researched area at the start of this thesis. This deficiency could explain the commonly 

held assumptions that categories on standardised opinion scales represent decisional 

confidence in identification and that dental radiographs alone provide sufficient 

information for definitive identification. A scoping review of the available validation 

studies using dental radiographs for identification reveals support for sufficient inter

individual discriminability in dental radiographs to allow matching and definitive 

identification decisions. While an analysis of the relationship between category levels 

and confidence found correlations between the identification categories and decision 

confidence, it remained uncertain whether this confidence was derived only from 

probabilistic weight estimates of the evidence or if contextual effects contribute as well. 

These early foundational findings informed the design of the main experiment used to 

address the central research question of whether non task relevant case information 

contextually influences identification conclusions and opinions. 

In the main experiment in this project, forensic odontologists and dentists participated 

in an online web based survey where they formed identification opinions. Participants 

were required to read contextual case information that either supported or contradicted 

the true match status of pairs of matching or non matching radiographs which they then 

compared. Subsequently, they were asked to provide probabilistic estimates of whether 

the pairs of radiographs were a match or non match, assign a category of identification 

and state their confidence in their decisions.  

The overall findings suggest that strong contextual non relevant case information 

affected the judgement and evaluation process and concluding category decision. 
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Additionally, training and experience appear to affect the interpretation of the 

categories used on the identification scale. The tenet and value of scientific expert 

opinion require the evaluation to be based only on relevant information. The finding 

that contextual information biases the opinion provides an added reason and a strong 

argument for the management of non relevant contextual information. Concomitantly, 

the finding that the interpretation and assignment decisions are affected by the 

connotation, granularity, and positions of the terms in the scale implies that different 

scales cannot be compared directly. Although more research is required, it does suggest 

that familiarity with the scale is an important factor for its efficient and correct 

application. Finally, the finding that the expert participants appear to understand the 

implications of the identification levels in an opinion better than the comparison group 

despite the different geographical forensic odontology training and practice 

backgrounds, is pleasing and provides support for the value of training and calibration.  
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Judgement and decision making  
Rating scales 
Contextual bias 
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Preface 
 

When I started the research for this thesis, I discovered that no direct studies had been 

conducted on the reasoning and cognitive processes involved in evaluating dental 

evidence to decide on an identification. While it is not the purpose of this thesis to study 

factors that influence judgement and decision making only, knowledge of these areas was 

required to understand and design research to test the effect that irrelevant context 

information may have on the decision making process or the outcomes. The background 

knowledge supporting the research in this thesis is drawn from both traditional and 

applied psychology theories.  

In the early part of my candidature, I spent time synthesising this basic psychological 

knowledge, inferring, and identifying its cross disciplinary parallels and relevance to 

forensic odontology. I then applied this knowledge to the design of the main experiment of 

this thesis.  

The main body of this thesis consists of two phases of development to answer the central 

research question of whether non task relevant contextual information biases the expert 

conclusions and opinions in forensic odontology identification casework. 

In Phase I, two fundamental aspects are examined: (1) the use of dental radiographs for 

evaluation and comparison, and (2) the interpretation by forensic odontologists of the 

categories on standardised identification scales. The findings from Phase I informed the 

methodology developed and used to investigate contextual effects reported in Phase II.  

The results of these empirical studies are presented as a collection of papers that I have 

authored and published over the course of my candidature.  
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Chapter 1 

Introduction 
 
Restoring identity to an unknown deceased individual has significant legal and 

humanitarian implications and is considered a fundamental human right in many countries 

[1–3]. Comparison of ante and postmortem dental information is a recognised method of 

human identification and constitutes one of the principal aspects of the scope of practice 

in forensic odontology [4–6]. This method of human identification is especially useful in a 

mass disaster situation [7–9] and is recognised by the International Criminal Police 

Organization (INTERPOL) as a primary scientific method for identification [10].  

 

Forensic odontology is a dental specialty formally defined by the Dental Board of Australia 

[11] as: “The branch of dentistry that is involved in the examination and evaluation of 

dental evidence, which may then be presented in the interests of justice.” This forensic 

science speciality applies expert dental knowledge to assist the courts in their 

deliberations by making available knowledge that is otherwise inaccessible to the 

layperson, and traditionally has been regarded as being highly trustworthy.  

 

Forensic odontology identification relies heavily on human judgement, like other long

trusted disciplines of “traditional comparative” forensic science such as analysis of 

fingerprints, tool marks, shoe prints and documents [12]. One issue of concern that has 

been raised regarding these traditional comparative methods is that the implicit evaluation 

and decision making processes are subjective and based on tacit knowledge built on an 

empirically unsubstantiated scientific foundation [12]. Identification, in the traditional 

forensic sciences including forensic odontology, is based on the concept of 

individualisation and uniqueness [13–15], and the level of believed “uniqueness” in 

comparative characteristics depends on tacit knowledge accumulated through implicit 

learning.  

Reservations about the veracity of such scientific foundation claims in traditional 

comparative disciplines were raised as early as 2005 by Saks [16] and later addressed in an 

authoritative review of the state of forensic science in the United States by the National 
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Research Council of the National Academy of Sciences (NAS) among other concerns, such 

as educational policies and organisational affiliations [12]. Subsequently, the President’s 

Council of Advisors on Science and Technology (PCAST) reviewed and reported on the state 

of practice of feature comparison methods [17]. That review recommended that 

techniques using feature comparison methods must be evidence based and advocated the 

“black box” approach to empirically validate expert claims; this is where the emphasis in 

validation is on the decisional outcome (i.e., accuracy), rather than the intermediate 

evaluation process because the process may not be explicit or accessible for evaluation 

[17]. Significantly, both these reports also raised the issue of the impact of human 

observer bias and other cognitive sources of error. The NAS report found that inadequate 

attention was paid to cognitive biases and contextual influence which can potentially 

impact decision making, especially in subjective feature comparison disciplines [12]. While 

the PCAST report’s focus was on validating the scientific foundation of expert claims for 

feature comparison disciplines, the issue of context bias was also mentioned [17]. This is 

because context bias arising from exposure to and the unconscious incorporation of non

task relevant information may impinge on the reliability of the expert opinion [17,18].  

 

Reliability embodies different concepts in different fields and domains; however, the 

overarching concept includes accuracy and between  and within person consistency [19]. 

Scientific metrology defines reliability as precision or deviation, which is integral to validity, 

whereas jurisprudence connotes it as factual accuracy and trustworthiness [19]. 

Accordingly, when expert opinion is contaminated by contextual information, 

trustworthiness is called into question and consequently impacts the weight of the 

evidence more than admissibility. Reliability can be interpreted as measures of 

“reproducibility” and “repeatability”, which are the terms specified by PCAST [17]. These 

measures, along with accuracy, constitute the concept of the validity of a method [17]. 

Repeatability or intra rater variability can be attributed to random environmental or 

internal affective and mood effects, while reproducibility or inter rater variability can arise 

from differing context effects on an individual’s beliefs and thresholds in decision making 

[20–22]. The value of expertise is to provide knowledge unavailable to lay decision makers 

by interpreting evidence in context [23–25]. Contextual information that could impact 

decisions presents in a variety of forms, from personal communication cues, case notes 
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and case reports. The main concern about the introduction of such non task relevant 

information is the impact on reliability [26].  

 

A clear concept of contextual information is required to test the existence and impact of 

context bias in research and to effectively manage such contextual information in 

operational procedures. The definition and restriction of context information to non task

relevant information reduces the confusion and the resistance to censorship and 

management of context information that has been voiced by some [26]. For example, in 

research into the effect of context information on trauma assessment in anthropology 

[27], the relevance of background information such as “mass grave and human rights 

excavations” to the relevance of trauma determination may be open to challenge. Another 

example is the contextual bias research of forensic pathology opinions [28,29], where the 

relevance and need for case history and demographic information to the overall 

assessment of the cases were greatly contested [30–39]. Lack of agreement on the 

relevance and the definition of contextual information has contributed to the belief that 

the inclusion of context makes for more accurate information and is necessary for 

evidence evaluation [39–43]. It is generally believed that activity level forensic decision 

tasks, for example, evaluating injuries that involve hypothesizing possible causes require 

more background case information compared to source attribution activity such as 

forensic odontology identification [44]. Furthermore, for the activity level tasks, it may also 

be more difficult to obtain unanimous agreement on which information is relevant [44]. 

 

One challenge in testing for the impact of context bias in forensic odontology identification 

is the lack of clarity around what constitutes relevant information. There has never been 

an actual survey or agreement on relevant information for identification in forensic 

odontology, unlike in other disciplines such as toxicology [45]. However, it is thought that 

agreement on what constitutes relevant information for the identification task is less 

debatable than for the activity level task [44]. Therefore, an inference of what may 

constitute relevant information could potentially be synthesised from the indirect 

information found in the body of forensic odontology literature. These foundational 

aspects and issues are reviewed in detail in Chapter 2, but the important consideration is, 
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if case information is used as contextual information for testing, that only non task 

relevant information is presented in the case information.  

 

In feature comparison disciplines, contextual information in empirical research testing is 

often presented as written case information [46]. A suitable research design depends on 

the discipline and methodology, but it must simulate the typical working environment, as 

empirical test scenarios foreign to the usual workflow or method will be 

counterproductive. Covert testing by inserting test cases amongst routine casework is 

considered the gold standard [47], however, workflows and work environments in some 

disciplines may restrict the adoption of such a testing approach. Simulated testing with 

case information presented as vignettes is an excellent and proven method in multiple 

disciplines for studying behaviours and decisions [48,49]. Vignettes allow for control and 

manipulation of the various variables, mainly the direction and strength of the suggestions 

[49,50]. Vignette scenarios evoke multiple types of unconscious cognitive effects which are 

reviewed in Chapter 2. Important features of the vignettes are the ecological relevance 

and credibility, and the subtleness to evoke the desired unconscious cognitive effects [49]. 

When the purpose is overt and explicit, it might result in the Hawthorne effect, which is 

when behaviour or decision processes are adjusted because of awareness of being tested, 

which biases the testing [50,51]. In testing cognitive bias, the human factor needs to be 

considered in the experimental design [47,52]. In fact, in validating any method that relies 

on human judgement the psychological influence on human performance should be 

considered [53]. Some examples of such considerations are fatigue, boredom, and the 

order effect and learning through the practice of test cases [52]. Furthermore, the use of 

appropriate test participants, for example, using experts rather than students [46], the 

stimuli used to test the context, and the measures of the decision process and conclusion 

are also important considerations [46].  

 

Contextual bias may affect the process or the confidence in the decision without an effect 

on the outcome, or it may also change the resulting opinion [54]. The extent of the 

influence depends on multiple factors. The context effect has been found to be most 

prominent when the context suggestions are very strong, the evidence is unclear or 

ambiguous, and/or the method lacks rule guidance and depends on the experience and 
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knowledge of the expert [55,56]. Methods that use statistical and rule based analysis to 

quantify evidence evaluation are thought to be more resilient to the outcome effect of 

contextual bias. However, even such rule based or metric based decision processes can be 

susceptible to context effects [57,58]. The strength of the context effect may also influence 

whether both the decision process and outcome are affected or if it is only the decision 

confidence and process that are affected [56,59]. Furthermore, the impact on the decision 

outcome can depend not only on context strength, clarity of evidence, and decision 

method but also on how opinions are presented, for example, if an opinion is expressed 

using a category rating scale, the number of available categories will affect the choice [60]. 

This aspect is reviewed in further detail in Chapter 2. Each of these factors have individual 

cognitive effects that contribute to the overall decision process and the extent of the 

context effect on the validity of the evidential opinion.  

 

The forensic community responded rapidly and positively to the two significant reviews by 

NAS and PCAST [12,17], with considerable efforts invested in the validation of techniques 

across many disciplines [61–73]. The cognitive aspect of forensic science practices or 

“cognitive forensics” [74] gradually also gained increased attention from the scientific and 

legal community [75,76], with many articles appearing in both the white and grey 

literature since the NAS report [28,77–86]. Context effect has been shown to affect both 

traditional and metric analytical disciplines, including analysis of fingerprints [87], blood 

splatter analysis [88], pathology [29], anthropology (both morphologic and metric analysis) 

[58,89,90] mixed profile DNA evidence interpretation [91] and toxicology [92]. 

 

The reputation of forensic odontology fared varyingly in the reviews by NAS and PCAST 

[12,17]. Identification by dental comparison was not mentioned in either report, but 

bitemark analysis was heavily criticised as being unscientific and unreliable. While a limited 

number of subsequent studies have looked at the validity of forensic identification 

methodologies [67,68,73,93], how biases may influence decision making remains an 

under researched area. In fact, the judgement and decision process in the evaluation of 

evidence and the cognitive effects of using the categorical scales for the opinion have not 

received much empirical examination at all. Publication on context bias in forensic 

odontology is limited to one empirical investigation which examined the contextual 
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emotional effect on bite mark analysis [83], and a single commentary on the potential 

effect of context information in forensic odontology [94]. To date, no one has empirically 

investigated whether cognitive bias is a factor when matching antemortem with 

postmortem dental data for forensic odontology identifications.  

 

Gap analysis 
 
There is a lack of empirical evidence as to whether the forensic odontology identification 

method is prone to contextual bias, and more specifically the impact of extraneous case 

information on decision making. Non task relevant case information may induce prior 

beliefs about the identification, which may cognitively bias the judgement about the 

likelihood of the identification. Forensic odontology identification should be based on the 

independent assessment of the probability of concordance in the dental information to 

ensure validity and reliability [18]. Although the validity of forensic dental identification 

was not criticised by the NAS [12] or PCAST [17] reports it is nonetheless important to 

understand the potential impact of cognitive biases to ensure scientific rigour and thus 

judicial and community confidence in this discipline.  

 

Empirical evidence is also important to help determine whether mitigation strategies need 

to be employed. The most common mitigation strategy is the censoring or management of 

case information, which would demand investment into the restructuring of workforce 

organisation and workflows. 

 

This thesis addresses this current gap in our knowledge by exploring the impact of 

contextual information, provided as part of case histories, on the judgement and decision 

confidence and outcomes in forensic odontology identification.  
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Research questions  
 
Central research question 
 
Does the presence of contextual non task relevant information affect the accuracy, 

concluding opinion and confidence of forensic odontology identification when matching 

radiographs? 

 

Secondary research questions 
 
1. What does existing research tell us about the validity of using conventional dental 

radiographs for forensic identification? Can dental radiograph comparison alone allow 

matching and identification? 

2. In the absence of context information, what is the relationship between the selected 

level of identification (using the Interpol identification scale) and the confidence level 

when matching dental radiographs of varying levels of difficulty? 

3. Does the contextual suggestion of the identity (“Identification” or “Non identification”) 

affect the forensic odontology identification outcome and confidence? 

4. Does the strength of the suggestion of identity affect the forensic odontology 

identification outcome and confidence? 

5. Are forensic odontology identification outcomes and confidence affected when the 

different types of radiographs (from the same person versus different persons) are 

combined with the different types of context information (strength of suggestion and 

identity)? 

6. Are specialists or experienced practitioners of forensic odontology less affected by 

contextual information compared to dentists who have no odontology experience? Is there 

a difference between dentists and laypersons regarding all dependent variables of 

interest? 
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Summary and scope of the thesis 
 
The scope of this thesis is presented as a concept map below: 
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Summary of the thesis 
 

This thesis is presented primarily as a thesis by publication supported by background 

information to assist the reader. 

 

Chapter 2 reviews the current state of knowledge about forensic odontology identification 

to provide the reader with a baseline understanding of the principles. It also presents 

foundation knowledge about cognitive phenomena and the judgement and decision 

processes that underpin the research presented in this thesis.  

 

Chapter 3 answers the first of the secondary research questions. It presents the first of two 

publications that represent Phase I of the research which is aimed at questioning the 

assumptions about the scientific basis for identification utilising forensic odontology. Paper 

1 employed the Arksey and O’Malley (2005) [95] methodology for scoping studies to 

review and summarise the empirical published work on the use of conventional dental 

radiographs in forensic dental identification from 1990 to 2017. It presents a foundational 

overview of the methods and discusses the relevant factors that affect validity. This review 

established that dental radiographs may allow identification to be made without the need 

for supporting dental information. This level of discriminability means that isolation testing 

of the effects of contextual information on identification decisions is possible without any 

confounding factor from relevant information.  

 

Chapter 4 answers the second question in the list of the secondary research questions. It 

presents the second published paper which further analysed the results from data 

collected in one of the published papers identified in Chapter 3. The aim was to investigate 

the relationship of standardised identification categories with self rated confidence levels 

and binary accuracy assessments. This provided the foundational knowledge and insight 

into the interpretation and application of the identification category in an identification 

opinion. This is particularly relevant because, in the reference experiment used in Phase II, 

decisions were based on identification assessments of dental radiograph pairs only, with 

no additional dental information provided. Additionally, the radiographs used for the 

experimental tests in this thesis were selected from the set of radiographs used in the 

reference study [93], to which contextual information was appended. The main purpose 
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was to examine the application of identification scales in identification decisions and to 

investigate the long held belief that the scale represents or is a de facto measure of 

confidence.  

 

With the ground truth established by papers 1 and 2, Phase II tested the hypothesis of the 

effect of contextual information on the decision making process. The next two chapters 

address the remainder of the secondary research questions.  

 

Chapters 5 and 6 present the results of the main experiment of this body of work.  
 
Chapter 5 presents the third publication, which introduced the experiment in detail and 

examined the effect of context information on the accuracy and probability judgement of 

match (JOM) of practicing forensic odontologists and general dentist participants who 

were asked to match pairs of dental radiographs supplemented with simulated case 

information.  

  
Chapter 6 presents the fourth publication, which extended the findings presented in 

Chapter 5, and examined the effect of context information on decisional choices based on 

categories of identification used regularly by forensic odontology practitioners globally: 

“Identified”, “Probable”, “Possible” and “Exclude” (INTERPOL scale version 2009 [96]). 

 

Chapter 7 presents an integrated discussion of findings across the body of research and 

highlights the relevance of these findings to current practice in forensic odontology.  

 

Chapter 8 concludes this thesis with a summary of the key findings and recommendations 

of the findings for future research.  
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Chapter 2 
 

A review of the literature 
 

This chapter reviews the current state of understanding about identification utilising the 

forensic odontology method and presents an elemental description of the foundations of 

judgement and decision making. The cognitive psychology theories of judgement and 

decision making synthesised from traditional and applied psychological literature are 

described and illustrated through a range of familiar scenarios and situations relevant to 

the practice of forensic odontology.  

 

Forensic odontology identification method and process: The Importance of 
radiographs  
 

Central to identification via dental evidence is the evaluation and comparison of 

antemortem and postmortem dental data to form an opinion regarding the probability of a 

common source of the two datasets to support or refute identification [1]. This process 

requires collating and interpreting antemortem records, often from different treatment 

providers, and performing a virtual or conventional dental autopsy to document 

postmortem findings and obtain radiographic images [2,3]. The identification process is a 

complex multi staged operation; hence the collation, transcription, and interpretation at 

each stage must be quality controlled so that human factor errors and cognitive 

contamination do not accumulate and cascade to the final critical stage of the 

reconciliation of the dental data [4,5].  

A dental record is a sample representation of an individual's orofacial profile captured as 

digital and/or analogue modalities. Dental records can consist of written treatment 

histories, pre  and post treatment photographs, three dimensional dental models, and the 

various forms of radiographic records1 [3,6,7]. Radiographic records are believed to allow 

 
1 Conventional analogue and digital dental radiographs can be classified into intraoral and extraoral 
radiographs, and area of radiographic coverage. Intraoral radiographs that include only the coronal portion of 
teeth are known as bitewings, while those that include the radicular portion of teeth are known as periapical 
radiographs. Extraoral radiograph known as an Orthopantomograph allows visualisation of the jaws and teeth 
and is mainly found only in antemortem radiographic records due to the technicality of obtaining this type of 
exposure.  
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more definitive opinions to be made because the amount of observable information 

exceeds that obtained through a visual clinical examination or photographs [8]. The non

abstract nature of radiographs also means that the comparative results are visually 

demonstrable and verifiable, and hence they convey the similarities or differences more 

effectively than written descriptions. Furthermore, radiographs are considered more 

reliable than treatment notes because they are less prone to transcription clerical errors 

and falsification [8]. Despite these attributes, challenges and difficulties are still present in 

the comparison task when using dental radiographs. This is primarily because conventional 

digital and analogue radiographs are 2 dimensional representations of 3 dimensional 

structures and hence technical errors, or even a slight change in orientation or 

radiophysical parameters, can change the appearance of structures, making direct 

comparison of images challenging [9,10]. Considerable clinical experience is necessary to 

understand when these different presentations originated from the same dentition. 

Therefore, describing the comparison of radiographs in forensic odontology identification 

as only a “pattern matching exercise” [8,10] is a vast oversimplification of a highly complex 

mental process.  

 

Radiograph interpretation, evaluation, and comparison: Cognitive 
information processing 
 

The ability to recognise, evaluate, and compare perceived greyscale shapes and patterns in 

radiographs is an extension of an innate ability to recognise everyday objects [11]. 

Although innate, this skill requires high level cognitive processing since it involves 

matching pre existing memories with different forms of the same object [11,12]. This 

perception and processing through pre existing memory or knowledge is known as top

down processing [11,13]. 

A bottom up and top down model of information processing has been described in 

cognitive psychology, where information processing is conceptualised as the interaction of 

two sources of information input [13,14]. The bottom up process accepts the raw data as it 

is without applying any pre existing expectations or experiences to it, whereas the top

down process uses existing information to make the new data meaningful (essentially 
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filling in the gaps). Top down processing guides the interpretation and understanding of 

bottom up information; this form of input is also context driven, such that the general 

interpretation drives the meaning of the bottom up process [14–16]. An example of this 

effect is the expectation of observing increased physiological and pathological changes in 

an individual’s postmortem dental findings and radiographs when compared to 

antemortem radiographs due to the extended passage of time between the creation of the 

two datasets.  

 

Physiological, pathological, and iatrogenic changes in a dentition can result in differences 

between antemortem and postmortem radiographs [14,17–19]. Therefore, in cases with 

long chronological intervals between the creation of antemortem and postmortem data or 

where significant growth changes and/or development in the dentition have occurred, the 

comparison process may be more complex. This is particularly so when extensive changes 

resulting from disease or physiological progression and subsequent complex restorations, 

or extractions, have occurred resulting in the loss of comparable features [17,19]. In such 

cases, top down processing with inputs from contextual information, and clinical 

knowledge and/or experience, may help “fill in the gaps”. As a result, it becomes possible 

to create a coherent narrative and explanation of the perceived concordance and non

concordance even when there are no treatment records to substantiate the decision, 

potentially resulting in inappropriate weight being assigned to the evidence and 

overconfidence in the expert opinion [14,15]. A critical aspect of such expert judgement is 

in deciding when the differences detected mean that the possibility of the two data sets 

representing the same person is significantly reduced or even not possible. Two data sets 

can be considered to be a “non match” when the number and quality of differences 

detected exceed the tolerance threshold for the data sets to represent one individual.  

 

Deciding on match and identification: decision thresholds 
 
The threshold concept is used in several evidence accumulation and random walk models 

to explain the dynamic integration of information during decision making [20–25]. This 

family of models conceptualises the deliberation process as a competition of “signal and 

noise” whereby the progress and termination of decision making are associated with 

sequential or concurrent accumulation of information. Once the threshold for the 
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individual or the situation is reached the deliberation ends and the decision is made [20–

25]. A part of this threshold relates to confidence levels [24,26–28], but it is unclear 

whether confidence accumulates during, or post decision; or whether it is combined or 

separate from other information [29–31]. It does appear that confidence plays an integral 

role in the process of evidence accumulation [12,26,32]. The decision threshold is thus 

likely to be influenced by both external and internal sources of input [11,30,33]. Examples 

of external input are information from context and dental records, while confidence and 

the implicit sense of the frequency of occurrence of the compared dental radiographic 

features are examples of internal input.  

 

The threshold model in fingerprint forensic decision making is supported by the qualitative 

reflexive study of fingerprint examiners [27]. To date, however, no empirical studies have 

been conducted to examine the exact judgement and decision processes in forensic 

odontology. It is therefore unclear whether the threshold model is also applicable to 

forensic odontology, but existing knowledge allows indirect inference to suggest it may be. 

Firstly, the concept of using a minimum number of concordant points in forensic 

odontology identification was modelled on fingerprint comparison; based on the belief of 

similarities in the comparative process between the two disciplines [34–37].  A significant 

challenge for both these comparative forensic disciplines is quantifying the implicit nature 

of perceptual comparison and evaluation [35–37]. This suggests forensic odontology 

radiograph and fingerprint comparisons use similar judgement processes. Second, specific 

support for the evidence accumulation process can be inferred from the behavioural 

response of the participants in a radiograph matching validation study by Wenzel et al. 

[10]. In this study, participants had the option of committing to a definitive decision or 

deferring when they were not confident enough to make a decision until all additional 

radiographs of the same area of comparison were viewed. The accumulation of additional 

information to aid a match decision bears a resemblance to evidence accumulation 

models, where the decision is only made when sufficient information and confidence are 

accumulated.  
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Discriminability in radiographs: accumulating and weighing the value of the 
dental features  
 

The types of radiographic features used for dental comparison have been found to affect 

the level of decisional confidence due to variation in their discriminability value and 

strength [38–41]. Discriminability is generally believed to be higher in intra coronal 

compared to extra coronal restorations (i.e., amalgam restorations versus crowns) because 

of the greater visible inter individual variability [42,43]. Of all the intra coronal 

interventions, endodontic root fillings [44–46], and radiopaque restorations [42,43] are 

believed to provide a higher evidential yield. Radiation angulation can greatly affect the 

shape and appearance of some restorations, limiting their discriminability. Despite this, 

such restorations still provide compelling comparative radiographic evidence as the shape 

and form of the restorations are determined by the invasive nature of the disease, and the 

fact that restorations are bespoke. Consequently, a dentition without restoration limits 

this confidence since only anatomical variation can be compared [47]. Anatomical features 

include tooth shape, number, spacing, and orientation, bone height and trabecular pattern 

[48]. Even without restorations, correct identification is still possible [49], although 

confidence is often lower. This suggests that radiographs alone can offer sufficient 

information and discriminability to be useful in the decision making process. The question 

of whether the amount of information and level of discriminability in a single radiograph is 

enough to allow definitive identification without the support of dental treatment history 

information is explored further in Chapter 3 of this thesis.  

 

Establishing this baseline is important because it means that radiographic comparison 

could be used as an experimental representation of the reconciliation process in forensic 

odontology identification and allow for the isolation and empirical testing of the influence 

of contextual information. An expert’s ability to integrate and incorporate the gauged 

probabilistic prevalence of the features of comparative interest is posited in Chapter 3 as 

the reason for allowing identification by comparison of dental data. Different patterns of 

comparable dental features occur because disease characteristics occur non

independently forming population epidemiological trends [40,50,51]. Since forensic 

odontology identification has few actual statistical references, this sense of prevalence is 

implicitly based on professional knowledge and experience [35,41,51]. Statistical 
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references regarding the pattern of tooth presence/absence and restorations for the 

purpose of identification appear to be limited to one published open access database 

“OdontoSearch 3.2” [52] which is based on epidemiological data collected from different 

samples in the United States [53]. This data may not apply to all geographical populations 

since epidemiological studies attribute disease development and access to intervention to 

genetic factors, geography, and socioeconomic status. Since there is no recognised 

statistical reference database, the determination of evidentiary weight for individual 

features relies mainly on implicit statistical learning. This dependence on tacit knowledge 

combined with the lack of rationale evaluation in reports and specific protocols for forming 

an opinion means accessing and evaluating the quality and type of information used for 

decision making is hindered. 

 

Informing forensic odontology Identification: relevant and irrelevant 
context information 
 

All modes of information can consciously and unconsciously weigh into and serve as a 

context for decisions, however, not all contextual information about the case is relevant to 

the task requested [54]. A uniform understanding of what should be considered task and 

non task relevant is important for managing contextual information as well as for the 

sound design of experiments to investigate context effects in forensic science [55,56]. 

Context information in this research refers to information, which is non task relevant, 

rather than domain relevant, in keeping with the definition of task relevant information 

used by the U.S. National Commission on Forensic Science (NCFS) [54]. Defining relevance 

according to task rather than domain broadens the application of the concept while 

clarifying it further. In a domain, tasks vary in nature, which means the information 

required will also vary [54,57–61].  

 

Research on what constitutes relevant information for a forensic odontology identification 

task has not been published, and there is no position statement from any professional 

group either. While antemortem and postmortem dental records are the obvious relevant 

information required for identification, the importance of prevalence or population dental 

trends has never been explicated. However, it is evident that these have been implicitly 
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considered because this has been a tenet for abandoning the use of a minimum number of 

concordant points to quantify identification levels [38,40–42], and has influenced the 

development of statistical databases [53]. Consequently, in this research, subject 

participants were not provided with demographic information, dental treatment histories 

or radiograph exposure dates in the test cases in the main experiment (presented in 

Chapters 5 and 6). Censorship of all such information allowed strict isolation and control of 

confounding factors in the testing of non task relevant contextual information. It is 

believed that exposure to contextual information unconsciously contaminates and 

cognitively biases the judgement and decision process [15,62–64]. Cognitive bias in 

psychology is defined as a systematic deviation from a rational decision, with the rational 

decision being the “ideal” or “statistically correct decision” in the normative model of 

decision making [65,66]. From a forensic odontology perspective, cognitive bias connotes a 

biased treatment of evidence which may result in an incorrect identification [67]. 

 

Cognitive bias: theory and relevance in decision making 
 

Cognitive bias may result from the use of heuristics, which are the “rule of thumb”; 

“mental shortcuts” or “intuitive judgements” that are frequently used in day to day 

deliberations to make quick and often accurate decisions [65,68]. This ingrained mental 

ability to use heuristics is believed to be also intuitively applied in experienced and 

competent expert decisions and is the basis of the “fast and frugal” theory of expertise and 

heuristics research [69,70]. The ability to make efficient decisions is thought to be the 

cornerstone of expertise because relevant information can be quickly identified from 

training or experience [71]. On the other hand, the “heuristics and bias” school of thinking 

maintains that heuristics account for errors in judgement and decision making [65]. 

Cognitive bias is thought to account for the error and deviation from the statistically ideal 

normative model found in real life descriptive decision making models. This interpretation 

is prevalent in forensic research, where the main measure of the effect of cognitive bias is 

the deviation from the ideal, which is accuracy [67]. To explain how heuristics contribute 

to the development of cognitive bias a two system processing model has been used. This 

model proposes two competing cognitive processing systems: System 1 is intuitive, fast, 

and launched automatically, whereas system 2 is slower, more analytical, and deliberate 
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[72,73]. When cognitive processing needs to be more deliberate system 2 may override or 

modulate system 1. Encompassed within this cognitive process is the integration of 

incoming information with pre existing internal information, and here the concept of top

down and bottom up information processing mentioned earlier in the text is important. 

Top down information is predominantly processed by system 1 while bottom up 

information is processed by system 2. System 1, the fast, automatic, and experiential 

system, relies heavily on heuristics to ease the cognitive load of deciding [12]. The trade

off for easing the cognitive load is the probability of cognitive biases [12,65].  

 

Some of the more relevant heuristics and their corresponding biases identified in forensic 

science literature are outlined below [14,15,65,74,75]:  

• Representative heuristics/bias is where the probability of an object or event being 

representative of a class or group is assumed by the similarity of the new object to 

the characteristics of an already known group, i.e., stereotyping.  

• Availability heuristics/bias relates more to ease of recall and produces the illusion 

of importance or frequency of an event by its level of familiarity.  

• Anchoring heuristics results from an overreliance on an internally set baseline (the 

anchor) for judgement and comparison.  

• Confirmation bias is one of the most documented types of cognitive bias in forensic 

science [76,77]. In the psychological literature, it refers to the pursuit or 

interpretation of evidence in ways that are biased towards pre existing beliefs, 

expectations, or a hypothesis. It is a complex phenomenon that has been attributed 

to a combination of cognitive strategies [78,79]. It may be initiated at the 

information perception stage where confirmation bias will direct the search, 

influenced by the information’s anchoring, representative or availability. When the 

anchoring and availability heuristics drive the expectancy and persistence of beliefs 

interesting information may receive undue attention while contradictory 

information may receive less weight [78]. Confirmation bias is more likely when 

information is ambiguous or unclear, and when decisions are difficult because 

context information is used to “fill in the gap” and ease cognitive dissonance 

[78,79].  
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In addition to the cognitive biases listed above, several other cognitive phenomena are 

known to affect the decision process. These include: 

• Priming effects where subliminal and unconscious “cues” influence the next 

response and can be induced by images, semantics, or social interactions 

[12,80,81].  

• Framing effects, in contrast to priming, affect the entire judgement and decision 

process depending on whether the same quantity or quality of information is 

presented in a positive or negative light, and can also be induced by environmental, 

social, or contextual information [11,76,82].  

• Primacy and recency effects relate to the order in which information is presented 

and received [75,78]. The first and last pieces of information encountered are the 

most impressionable and have an immediate effect on the judgement and decision 

to follow. 
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An illustration of cognitive and context effects in routine forensic 
odontology practice 
 
Context information can induce the various types of cognitive bias and effects presented 

so far, and many of these can potentially be encountered in routine forensic odontology 

practice. A simplified exaggerated illustration of cognitive effects at play is presented in a 

case below.  

  

 

The research presented in this thesis tests context bias by invoking all the above cognitive 

phenomena and context effects through experimental vignettes in the main experiment 

reported in Chapters 5 and 6. The narratives are modelled on actual police circumstantial 

case reports modified to control the strength and direction of influence by inducing 

heuristic and cognitive biases. Additionally, supplementary cognitive effects are employed 

to modulate the primary cognitive effect. For example, the incorporation of relevant 

  

“The police did not suspect foul play for this requested routine identification and confirmation of (Mr XYZ-); 

an elderly gentleman who was found dead and decomposed in bed by the caseworker at her weekly visit. 

The family has been contacted, according to the family Mr XYZ had visited ABC Dental surgery. The 

available antemortem dental information are handwritten notes and a radiograph from 10 years ago. “  

 

This scenario could represent similar routine coronial cases requiring “confirmation of identification”. 

Availability heuristics may bias easy recall of media reports of increased social isolation and late discovery 

of deceased elderly persons, adding to the expectation of “no foul play” and a “routine identification case”. 

Identification requires a presumed individual to whom the postmortem findings are compared, or 

“confirmed”. These confirmatory types of cases typically form the vast majority of forensic odontology 

caseload, and this base rate anchors the expectation to identify rather than exclude. Top-down processing 

creates a coherent and cohesive narrative that frames the whole approach during the comparison of the 

single available outdated 10-year-old antemortem record with the postmortem data. In this context, a 

more confirmatory positive test and search strategy [78,79] may be adopted, which means the evaluation 

may disproportionately focus on seeking similarities rather than differences between the dental records. 

Additionally, it is expected that concordances/differences will be given more/less weight, so differences 

will be more readily reconciled as changes due to physiological and disease causes. The result can be 

“Identified” due to early or premature cognitive closure with high confidence based on arguably 

incomplete dental information [12,24,27,76,90]. Conversely, a contextual suggestion of “non-

identification” may induce the opposite confirmation effect.  
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radiograph exposure dates to the non test cases, primes expectations of such information 

for all cases. Furthermore, phrases such as “believed to be XYZ” or “the unknown” in the 

narrative subtly semantically prime the match or non match suggestions respectively. 

Primacy and recency effects are used as adjuncts with pertinent information placed at the 

beginning and end of the vignettes to increase the strength of bias. The vignettes provide 

the vehicle for evoking the multiple cumulative cognitive effects which are posited to 

potentially result in changes in the evaluation process and confidence in a decision [33]. 

 

Confidence: role, representation, and capture in forensic odontology 
identification decisions 
 

In judgement and decision making, confidence is an awareness of one’s own cognitive 

processing or likelihood of accuracy that accompanies the judgement or decision [83]. 

Importantly, when external sources of verification are absent this internal gauge of 

accuracy is the only source of feedback and it accumulates as the decision making process 

progresses [84,85]. It has been proposed that confidence can either integrate cumulatively 

or be accumulated as a separate collateral entity throughout the process [24,29,31,86]. In 

either case, confidence serves to guide the termination of and commitment to a decision 

[24,87]and thus represents the decision threshold [26] that expresses and conveys 

certainty [88]. In a multi stage judgement and decision task, judgement confidence 

influences the extent and direction of evidence seeking and carries over to the next stage 

of decision making [30]. For example, exposure to contextual information before 

comparing dental records may provide a certain level of confidence about the identity and 

therefore may determine how dental data is evaluated and compared.  

 

Confidence has a reciprocal relationship with information need and search behaviour [89–

91]. Low confidence motivates and guides a search for further information to increase 

confidence in decision making [24,29,91]. Both the quantity and quality of information are 

important for the sense of confidence [91]; some examples of factors that determine 

quality are clarity, coherence of multiple pieces of information [30,92,93], the weight of 

evidence [93] and the level of cognitive ease [65,94]. This sense of confidence in decisions 

is a metacognitive and reflexive construct in psychological research which allows self rated 

confidence measures to serve as proxy indicators of the decision process [94]. 
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Contemporaneous recording and rating of confidence are believed to reflect these 

metacognitive estimates more accurately than post decisional rating [83]. The main 

experiment presented in this thesis collected contemporaneous decisional confidence 

levels because contextual information can alter the decision making process resulting in 

changes in overall confidence. A rating system is commonly used to describe metacognitive 

assessments of a decision[83], however, conceptually rated confidence may represent 

different aspects of uncertainty in different individuals. It may convey either the sense of 

the correctness of a decision or the certainty of an event [85,95]. The former is a true 

metacognitive concept rather than a subjective probabilistic estimate and is usually the 

more common representation [83].  

 

A lack of clarity may also apply to the assumed confidence represented by the categories 

used in forensic odontology identification scales. Scales like the American Board of 

Forensic Odontology (ABFO) [96], and INTERPOL for example [97,98] attempt to 

standardise identification decision outcomes using general guidelines, but they do not 

incorporate specific protocols to reach these conclusions. In these scales, identification 

categories are assumed to represent levels of confidence in the strength of the evidence 

[99]. It remains unclear how evidential strength is computed or what information is used 

to decide this strength since there is no direct empirical support to determine whether 

evidential strength consists solely of intuitive probabilistic frequency estimates of the 

concordances, or if other information is used. A reflexive study, such as that conducted 

with fingerprint examiners [27] is needed to determine whether metacognitive confidence 

is also one of these entities. Chapter 4 of this thesis explores this question by analysing the 

correlation between reported confidence and the identification category assigned to the 

decision. When investigating context effect, it is important to collect both the self rated 

metacognitive and probabilistic estimate measures, as decision process changes may be 

subtle and manifest differently in each of the parameters. By including both, it is 

theoretically possible to capture those confidence changes induced by context bias that 

may not be strong enough to cause a net change in the decision outcome or level of 

identification classification. 
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Identification scales in forensic odontology; rating scales in decision-making 
 

Due consideration must be given to metrological aspects such as the rating scale utilised to 

capture decision changes brought on by biases such as context [100,101]. Categorical 

forensic odontology identification scales share the same fundamental qualities as all rating 

scales [102,103]. The endpoints of each scale are anchored by definitive categories and the 

intervening points indicate probabilistic levels of certainty. Examples of these categories 

include “identification”, “probable”, “possible”, and “exclusion”. It has been demonstrated 

that the granularity or number of such categories and the connotations of the categorical 

terms influence interpretation and choice [101,104]. Precision and clarity are suggested to 

increase with the number of categories, the recommended number is between 5 to 11 

points [103,104]. However, it is more important that the granularity is appropriate, and 

that the connotation of each option is meaningful [105]. It is expected that subtle 

differences, or meaning nuances, are lost when categories are limited. For example, the 

term “possible identification” in the INTERPOL identification scale is defined as: “There is 

nothing that excludes the identity but either PM or AM data or both are minimal.” [98]. 

From this guideline statement, it would imply the presumed identity is possible but does 

not detail whether the underlying decision leans more towards identification or exclusion; 

the term could be interpreted as “minimal for identification or exclusion” or even 

“inconclusive”.  

 

There has been no research into identification scales in forensic odontology to establish if 

practitioners interpret terms differently or if there is a communication gap between 

practitioners and legal decision makers. This disconnect has been demonstrated, for 

example with the ABFO bite mark scale (version 2006) [106] when laypersons emphasised 

“Match” rather than “Reasonable scientific certainty” which ranked higher in certainty and 

scale position. Adjectival connotation can influence raters’ interpretations and hence their 

choices [107], but it is unclear whether this outweighs the effect of positional ranking on 

the scale [104]. According to research, both are equally important, and their influence 

depends on the context in which they are used [104]. It is also possible that the position 

and connotation of categories can produce unequal psychological distances between 

points in the scale [104,108]. Very little is known about the interval effect in the forensic 
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odontology scales as there has been no direct research into this. When confidence is an 

integral part of the decision making process [26,94] and the categories represent 

confidence, then wider rated confidence ranges should indicate wider psychological 

distances. Consequently, the psychological interval may be wider if there are two choices 

before the term “Exclude” for example “Probable” and “Possible”, rather than three 

choices: “Probable identification”, “Possible Identification”, and “Possible Exclusion”. 

These different judgement criterion ranges are significant because certain categories may 

absorb changes in the decision threshold, implying that contextual effect may not 

necessarily result in a change of category allocation. 

 

“Identified”, “Probable”, “Possible” and “Exclude”: Categorisation and its 
effect on perception, judgement and decision  
 

When choosing a category in the scale artificial boundaries and abrupt cut off points must 

be imposed on the data continuum; this also means that decision threshold ranges need to 

be assigned to each category [109]. As a result, the reconciliation task and overall 

identification opinion decision process become even more complex [110,111]. In addition 

to being dependent on the scale design, boundary divisions can also be re calibrated 

depending on external context conditions, so when decisions are difficult and when the 

threshold lies between categories, contextual information can influence categorical 

attribution [112]. As a result, multiple factors influence the boundaries of categories 

[110,113]. The process of imposing boundaries or categorisation is innate as well as 

learned and is required for the cognition of information (e.g., perception of colour or 

speech) [110,112]. The phenomenon of category perception refers to the processing and 

evaluation of the evidence according to categories [110,114]. Categorical perception has 

been demonstrated to be applicable in forensic science in the evaluation of fingerprint 

minutiae [109]. A clearer mental distinction between categories characterises learned 

categorical perception; in other words, there is a larger and smaller psychological scaling 

distance between and within the categories, respectively [110]. Using an example from 

dentistry, the trained eye distinguishes between healthy and diseased mucosa but, in 

reality, the distinction between the two states is a continuum rather than a binary 

distinction. Due to limited research in forensic odontology, it is uncertain if the 

categorisation perception effect is applicable or if additional probabilistic judgement 
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processes occur before a categorical decision is made. If such a mental step does exist, it is 

also unknown whether this judgement is directly correlated to category selection or if 

additional information is factored into the category choice. This dearth of knowledge 

prompted the inclusion of a probability estimate step before choosing an identification 

category in the experiment outlined in Chapters 5 and 6 of this thesis. Learnt categorical 

perception may also imply that familiarity with the scale is important, that calibrating 

across different scales with varying points is not straightforward, and that the same terms 

on different scales cannot be directly substituted. Chapter 4 incorporates these questions 

as part of the foundational understanding of the use of identification scales by forensic 

odontologists.  

 

Defining forensic odontology experts and expertise 
 

As a subspecialty of dentistry, forensic odontology is recognised and registrable in some 

countries, but can be practiced without any specific postgraduate qualification or 

registration as part of the scope of dentistry in many parts of the world [115]. The legal 

qualification for being an expert witness is through “training, study or experience” or 

possessing “specialised knowledge” [116,117], therefore a general dentist may provide 

forensic odontology expert opinions as dental training can be deemed to constitute 

“training or study”, and practice to provide “experience” leading to the possession of 

“specialised knowledge” the recognition of expertise is, therefore, focused on credentials 

or experience, or the combination of both [116]. Social recognition of expertise differs 

from scientific validation since the cognitive psychology approach requires empirical 

validation of claims of superior performance [118]. Thus, the scientific approach 

distinguishes between possessing expertise and being an expert [116,119]. Specialisation 

in many medical and dental disciplines is an expansion of the foundational knowledge of 

that discipline. In the case of forensic odontology, the foundational knowledge required is 

common to both the forensic odontologist (expert) and the general dentist (non expert). 

However, as noted at the beginning of this chapter, the value and role of forensic 

odontology is in the application of such knowledge to aid the courts, and therefore an 

understanding of the legal implication and the function of such opinions would be 

expected. This may be the predominant distinguishing feature between forensic 
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odontology and general dental expertise. Available research suggests that training, 

education, and practical experience are important to expert performance in forensic 

odontology identification [120,121]. The research presented in Chapter 3 of this thesis 

supports the premise that forensic odontologists consistently outperform other groups, 

including general dentists, when making accurate decisions about identification from 

dental records [10,99,122–124]. However, empirical evidence is still lacking to explain the 

superior performance of the odontologist group. It is unclear which element of specialist 

training, knowledge, or comprehension of the legal aspect of the opinion sets forensic 

odontologists apart from general dentists or more generally, what constitutes a forensic 

odontology expert. Part of expertise training is the implicit learning and development of 

schemas and strategies that allow efficient selective focus on important information from 

a large amount of information from multiple sources [125,126]. Research would suggest 

that exposure to contextual information will impact decisions in all experts 

[64,125,127,128], consequently testing for contextual bias in the comparative forensic 

domain is equivalent to validating expert performance under the influence of contextual 

information. 

 

Considerations in human performance and cognitive bias research 
 

Validating expertise requires proof of superior performance [67,129,130], and therefore, a 

suitable comparison group is important [117]. It is also important to ensure that practicing 

experts are used rather than substitutes, such as trainees [67]. Testing human 

performance necessitates considering psychology and the human state in addition to 

experimental design factors [117,129]. Since locating and detecting matches has a 

different cognitive effect from pairwise comparison, this may include employing the right 

test technique [67]. Additionally, the order in which information is exposed has an impact 

on cognition[131]. Reducing the observer effect (Hawthorn effect) is crucial, for cognitive 

bias research. Since the context effect is subconscious or even unconscious, testing for it in 

an overt or obvious way can paradoxically result in the observer effect and prejudice the 

findings [132,133].  
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The use of vignettes might not remove the awareness of being tested; however, they 

permit different simulated models of actual situations to be tested, which otherwise would 

not be possible in the ecological work environment [134,135]. Although these are artificial 

simulated conditions, high internal consistency in vignettes is possible because of the 

systematic manipulation of the different independent variables in a controlled and 

consistent manner [134,136]. As with all human performance research, the human 

condition needs to be considered, meaning these fabricated vignettes should also be 

randomised and counterbalanced [129,134]. Equally important, the vignettes must be 

carefully pretested and refined accordingly. Believability must be balanced with subtle but 

deliberate manipulation. The vignettes must contain enough information to achieve the 

test objectives, but they must also be of suitable length to counteract fatigue or boredom 

[134]. Other human factor considerations include the need to randomise participants and 

case order; the provision of mental breaks and distraction between test cases to account 

for the natural variation in individual performance ability, pattern learning, and carry over 

effect, respectively [129]. 

 

In the testing of expert performance, the range of selected cases must reflect the actual 

cases encountered in practice, including the type and level of difficulty [117,129]. While 

these considerations are important for validating expertise, for the testing of contextual 

effects difficult or ambiguous complex cases should be used to maximise testing resources, 

as the context effect is likely more prominent in such situations [11,137].  

 

This chapter has reviewed the fundamentals of forensic odontology identification 

methodology and judgement and decision making theories. In reviewing the forensic 

odontology identification process two important conclusions can be highlighted. First, is 

the common belief that interpretation and comparison of dental radiographs are the most 

important and determining components in forming an opinion. Second, is the assumption 

that forensic odontologists understand and apply the categories in the forensic odontology 

identification scale uniformly; an assumption that may have stemmed from the notion that 

there is a straightforward relationship between the identification decisional confidence 

and the category scale because the lay terminology that expresses certainty is used. The 

central concern in this thesis is that the implicit deliberation and opinion formation 
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processes are subjective, which can open the identification decision process to the 

potential effects of contextual bias. Therefore, the common cognitive effects of contextual 

information are reviewed and the potential of the cognitive phenomena at play in forensic 

odontology is illustrated. This knowledge is vital because it is applied to reverse engineer 

this thesis's experimental case information and design.  

 

The following two chapters, Chapters 3 and 4, test the assumptions mentioned above to 

allow for the subsequent experiment that tests for the effect of contextual information 

reported in Chapters 5 and 6.  
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Chapter 7 

Integrated Discussion 
 

 

The central topic of this thesis is whether non task relevant information biases a forensic 

odontology identification opinion. Addressing this question required foundational 

knowledge of the evaluation, judgement, and decision process in forensic odontology, 

which proved to be an under researched area despite identification being the main activity 

in forensic odontology. This lack of empirical evidence has led to prevailing assumptions 

regarding the evaluation of dental evidence, its interpretation, and the assignment of 

conclusion categories in the identification opinion. Therefore, phase I of the research 

presented in this thesis addressed the basis of these assumptions, and phase II applied the 

knowledge gained to the development of the method to address the main research 

question of whether non task relevant information biases forensic odontology 

identification.  

 

The results of phase I of the research are presented in Chapters 3 and 4 and phase II in 

Chapters 5 and 6 as published manuscripts. 

 

The literature scoping review presented in Chapter 3 verifies the fundamental assumption 

that radiographs are a valuable component of dental records for identification, providing 

high confidence and certainty to the outcome. While most currently available published 

works do not meet PCAST’s criteria for foundational validation there is consistent evidence 

that even a single pair of ante and post mortem intraoral dental radiographs afford 

enough information for evaluating and deciding identification. Therefore, although 

radiographic comparison is only one part of the whole comparative methodology, it can be 

used to represent the evaluation and decision process. This understanding was pivotal for 

the experimental design used later in phase II of the thesis as this feature allowed isolation 

and testing of the effects of extraneous circumstantial information on the identification 

opinion. 
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Chapter 4 tests the assumption that the categories used in identification scales simply 

represent identification confidence by extending the analysis of one of the existing 

accuracy validation studies identified in the scoping review. This reference validation study 

was chosen as in it, identification categories were selected after comparing pairs of 

radiographs. A subset of these radiographic pairs was used in the main experiment in this 

thesis. Importantly, although, in this previous work the primary validating outcome of 

interest was a binary decision of match/non match, the identification scales that were 

provided as adjunct choices allowed interpretation and application of the identification 

categories. The results of my study support the assumed correlation between self rated 

confidence and the categories of identification used in forensic odontology opinions. This 

is important to this current research as context bias has been shown to influence decision 

confidence [1–4] therefore, a change in category decision in the presence of contextual 

suggestion would infer a cognitive biasing effect. Although in Chapter 4 a correlation 

between confidence and category was established it remained uncertain whether category 

choice reflected only probabilistic estimates or also metacognitive confidence. 

Additionally, the connotation and number of available categories in the scale seemed to 

influence the fluidity of interpretation and choice, implying that terms in different scales 

cannot be compared directly. For example, the category “Possible” was sometimes 

substituted with “Insufficient information” when using scales on which this was an option. 

In this instance, “Possible” appears to be used to convey sub exclusion judgement, which 

contravenes the intended use of this category as stated in the guidelines. These findings 

had a bearing on the major experiment in phase II of this research. To reduce ambiguity, in 

the experiment in phase II, the options available to participants were restricted to 

Identified, Probable, Possible, and Exclude. The participants were then asked if 

“insufficient” would have been their choice if it had been available. Additionally, the noted 

conceptual ambiguity of self rated confidence prompted the collection of both 

probabilistic judgement (JOM, judgement of match score) and separate self rated 

metacognitive confidence scores in the main experiment.  

 

Chapters 5 and 6, present the results of the experiment central to the phase II research. 

Chapter 5 demonstrates that strong supportive context information increased probabilistic 

weight estimates (JOM scores) and the odds of a correct decision when comparing 
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radiograph pairs to make a binary choice. Interestingly, there was no significant difference 

in performance between the forensic odontologists and general dentists, although the 

small sample size may run the risk of introducing a type 2 error. However, when it came to 

assigning identification categories, a significant difference was noted between the two 

participant groups, as reported in Chapter 6. For the forensic odontologists, a strong 

supportive context increased the odds of choosing “Identified” compared to a strong 

contradictory context, but this was not seen in the general dentists. This was despite the 

overall lower frequency of the use of the category “Identified” by forensic odontologists. 

Forensic odontologists were found to be more reserved in their use of this category and 

unlike the general dentists, the option of “insufficient information” was never selected 

when “Identified” was initially chosen. Furthermore, despite being more conservative, 

context appeared to influence the choice of categories for forensic odontologists more 

systematically than for general dentists. 

 

This body of work provides evidence suggesting that non task relevant contextual 

information exerts cognitive effects and influences both the process and the outcome of 

an expert opinion. However, dualistic interpretations can be applied to these results and 

their possible implications. First, given the magnitude of the effect found, the limited 

sample size and ecological applicability of the main experiment, the effect of context has 

not been proven irrevocably, and hence, recommending management of context 

information may be premature. Second, even if the result is generalisable, the magnitude 

and direction of bias do not seem to associate with a significant increase in error rate; on 

the contrary, it increased the accuracy. Therefore, it may be unnecessary to manage the 

context and contextual information associated with a case requiring forensic dental 

identification. However, both may not be cogent arguments when non task relevant 

contextual information is examined from the perspective of its role and effect in an expert 

opinion, its contribution to error and error rate in a decision, and the quality of the 

decision in an expert opinion.  

 

The concept of contextual information is central to clarifying the role, principle, and value 

of forensic science in the consideration of the ultimate issue (e.g., identification, guilt, 

culpability etc) in the judiciary system [5]. The emphasis on “concept” is critical because 
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contextual information presents in different forms [6,7]. All conscious and unconscious 

sensory and perceptual inputs are information, even contextual cues from professional or 

social interaction or the requirement of the task including non blinded peer review [6,7]. 

Although not usually recognised as contextual information, any of this information can 

potentially set expectations and induce contextual bias. Furthermore, it is the nature of 

the task that specifically defines what information is relevant to the task rather than the 

domain or discipline [5]. Therefore, context information conceptually refers to all forms of 

non task relevant information, as reflected in the introduction and Chapter 2 of this thesis. 

Having a clear and uniform concept is important in determining which information is 

relevant and which is not, as the use of non task relevant information can have 

implications for the concept and function of an expert judgement [8–10].  

  

The role of a forensic expert is to provide an independent scientific opinion based on the 

evidence and relevant information [8,9]. The ultimate issue of identification of a deceased 

requires consideration of all sources of evidence both circumstantial and scientific by the 

legal decision maker [11–14]. This doctrine requires that all evidence including scientific 

opinion is evaluated independently of other sources of evidence [8,15]. Non independence 

undermines the value because it violates the underlying scientific statistical Bayesian 

principle, and actually “re counts” the same evidence [8,9,11]. While it may seem clear 

why non task relevant information should not be used, the need for contextual 

information is entrenched in the human psychological sense of information and decisional 

confidence [16–19]. Contextual information may appear to increase decisional accuracy, as 

was seen in Chapters 5 and 6, which may raise concerns regarding censorship and may 

advocate for the use of such information. However, this logic violates the principle and 

value of the independent perspective of forensic science evidence and is a case of 

overstating the weight of the evidence. Based on these arguments, context information 

should be managed regardless of whether it is empirically proven to be biasing or not. 

Such an approach has been adopted by the Netherlands Forensic Institute’s firearm team 

[20] where despite failing to find empirical proof of contextual bias effect [21] they have 

advocated and initiated routine management of contextual information.  
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One of the greatest concerns about contextual bias is the potential for error, ergo a 

miscarriage of justice, that may result [22]. The current legal emphasis on error rates as 

part of reliability may demand the risk of error from contextual bias be quantified in the 

future [23–25]. Quantification and proof of the role of contextual bias in the errors of real

world cases are difficult to establish [26,27]. Except for the case of Brandon Mayfield *See 

footnote2 where the cognitive biasing effect of “circular reasoning” was identified as a 

contributory error [28], few cases of miscarriage of justice can directly be attributed to the 

effect of cognitive bias. Most reported cases of miscarriage of justice or wrongful 

conviction are attributed to “human error” [29], which implies a lack of intention or 

misconduct but is also unavoidable. When human error emerged as a scientific concept 

and a field of safety science, it was believed that although inevitable it can be mitigated 

[30,31]. In the forensic literature, thematic focus, or keywords such as “human factor” or 

“human element” are associated with cognitive or context bias [32–35]. These errors may 

result from and reside in a system of poor management of human factors such as the 

organisation's hierarchical social structures [31]. Significantly, contextual bias can cascade 

down or even snowball along the whole evidence trail unless checks are in place to 

prevent such errors [36]. 

 

Existing models and frameworks for the management of human error in fields such as 

medicine, and aviation safety [30,37,38] could possibly be adapted and applied to quantify 

and manage errors associated with human factors in forensic odontology. A similar 

approach has already been proposed by the fingerprint human factor working group in 

their positional document [39]where one of the recommendations was the need to shelter 

the practitioner from contextual information to reduce human errors. One important 

consideration, however, is that due to the multifaceted and complex nature of context 

information, experimentally derived context bias related error rates may not be directly 

applicable to casework [25]. Rather, these error rates may be the “tip of the iceberg” that 

heralds the need to address or include contextual factors in foundational error estimates 

 
2 Brandon Mayfield, an Oregon Muslim attorney, was arrested by the FBI in relation to a terrorist attack on a 
train in Madrid, Spain, in 2004. The FBI had identified the prints found on the bomb detonator as belonging to 
Mayfield. After the arrest, the Spanish National Police informed the FBI that they had identified an Algerian 
national as the source of the fingerprint. The Mayfield arrest was overturned after the FBI laboratory 
examined the Algerian fingerprint and Mayfield was released from custody [28].  
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for a method and are often underemphasised as noted in the discussion in Chapter 3 and 

by other authors[40,41].  

 

A binary concept of error rate or complementary accuracy is a common notion of error 

adopted in research [42]. Yet, inter , and intra rater variability can be another concept of 

error, which may have been underemphasised in cognitive forensic research. Context 

information may increase variability between and within rater because the resulting 

idiosyncratic cognitive effect depends on the interaction between information and 

individual cognitive style and traits [43–47]. Furthermore, even if the biasing effect is the 

same, the behaviour and choice outcomes can differ between individuals [47]. Kahneman 

et al. 2021 [48] conceptualised this as “systematic noise” and believed that variability is as 

important as bias in a system that is supposed to provide a uniform result when given the 

same information. Forensic literature has recently conceptualised this as 

“reliability”[49,50] differentiating this from the more researched “bias” or “biasability” 

[3,51–54]. Traditional disciplines such as forensic odontology rely on the judgement of the 

practitioner in their comparative methods; therefore, when the variability in decision 

outcome among practitioners is viewed collectively, it may be considered an error in the 

method and system. Inter operator variability in decisional outcomes is to be expected in 

forensic odontology identification given the reliance on experience and tacit knowledge, if 

however, it is due to non task relevant information this may be undesirable or problematic 

[48]. Variability can be reduced through “decisional hygiene”; if contextual information is 

managed even when the context effects have not affected accuracy, because it pertains to 

the quality of the decision and, therefore, of the method [48]. 

 

 

Quality in a decision implies that the correct outcome is reached for the correct reason(s), 

which is critical in forensic science practice [32,46]. As noted in Chapters 5 and 6 

contextual information can increase accuracy and confidence e.g., “Probable” can be 

reassigned as “Identified” in the presence of supportive but non task relevant information. 

Even though the choice is “more accurate”, it cannot be said to be a good one because 

contextual bias has given the evidence extra weight [32,46]. Improper allocation of 

evidential weight may mislead the factfinder, leading to a miscarriage of justice or even an 
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erroneous conviction [27]. Although it may be obvious how overstating the weight is 

potentially a serious issue, underestimating the weight of evidence may also be of concern. 

It can be difficult to assess the quality of a decision, particularly for the intermediate 

categories in the identification scales [55]. Firstly, because these terms lack binary clarity, 

they are never wholly inaccurate. When the evidence is truly limited categories, such as 

“insufficient evidence,” “Possible,” and “Probable” are appropriate. However, these 

categories which may suggest “cannot tell” or “identification and exclusion are both 

possible” can also be used incorrectly as they can be perceived as less committed and 

therefore default and safe decisions. Secondly, the choice may also be influenced by 

context, including both the broader environmental context and the microcosm of scale 

design, as discussed in Chapter 5. As seen in Chapter 4, the category “insufficient 

evidence” which was presented just before “exclude” was interpreted as “insufficient for 

exclusion” rather than the actual defined status of “insufficient information for 

interpretation”. Thus, rating scales can contribute to non consensus even when weight 

evaluation is similar. In the absence of the rationale informing the evaluation process and 

verifiable ground truthing, assessing the quality or correctness of a decision will have to 

rely on agreement or consensus. Even though consensus does not equate to accuracy, 

which is one part of quality, consensus is necessary to determine quality when there is no 

verifiable perfect assurance of accuracy. Confusion and debate are inevitable results of this 

circular paradox of determining quality and correctness in the absence of a fundamental 

truth [41,56–58] *See footnote3. The lack of consensus can be an issue, as Cole 2016 

[59]noted in relation to the McKie case: “... in fact, we have no way of knowing that Shirley 

McKie did not make the print in question, other than through the consensus judgment of 

latent print examiners. In McKie (unusually), there is not even a complete consensus.” 

Additionally, the absence of consensus among expert opinions can result in confusion for 

factfinders, and in some cases the failure to consult expert opinion on its significance has 

resulted in mistrial [27]. Consensus on management and the definition of non task 

relevant information may improve the consensus rate in opinion as the decision will be 

based on uniform information.  

 
3 These citations pertain to published works on the issues of concept of consensus versus accuracy. Dror et al 
2018[56] comments on confusion of concept of consensus for accuracy in study by Oliver 2017[57]. While 
Weller and Morris 2020 [58] comment on the use of consensus as a substitute for correctness for evaluating 
the categories such as “inconclusive” by Dror and Scurich 2020 [41]. 
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Standardisation of practice for quality management may help facilitate the progress 

towards reaching a consensus about the management of non task relevant information. 

Ongoing work by the International Organization for Standardisation committee ISO/TC 272 

[60] is proof of the recognition of the need for standardisation in forensic science. 

Although management of non task relevant information in forensic odontology is not 

addressed specifically, the precedent for conformity and uniformity in forensic practice 

may support the development of consensus. Still, such standardisation is inadequate for 

assessing the quality of decisions. Currently, evidence based protocols for assessing the 

quality of decisions and consensus resolution in forensic odontology are currently 

underexplored.  

Another pertinent topic may be whether accurate consensus can be attained in such 

contexts where judgement and decision making depend on experience and implicit 

learning, and if so, whether calibration can be improved through training. Research posits 

that experts in such domains possess an implicit sense of the frequency of occurrence of 

the comparative features [61,62]. This characteristic is an adaptation of the innate human 

ability for statistical learning of the natural environment. In domains without concrete 

statistical references, such implicit learning is often valid, and close to the actual ground 

truth and pooled estimates of individual scores can surpass individual performance scores. 

It is therefore posited that statistical learning ability can be trained and refined to improve 

calibration and accuracy [61].  

 

Considerations and limitations of the research design  

The sample 

Validation of expertise requires proof that experts are capable of the claims they make 

[63]. This often takes the form of demonstrating superior performance when compared to 

non experts or laypersons. Defining the “layperson” is an important consideration in 

determining the appropriate comparison group. For example, although skills are often 

believed to be non transferable [64] certain professional groups, such as dental assistants, 

radiologists, or anthropologists, have different levels of skill in reading radiographs both 

between themselves and when compared to the general population. As such, including 

these professionals collectively as a layperson group will confound the results. However, 

since interpreting and comparing radiographs requires knowledge and skill, a lay 
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comparison group without any knowledge may not be a meaningful comparison either. 

The specific skills required for dental radiograph evaluation and matching are implicitly 

acquired in clinical practice and therefore are common to both general dentists and 

forensic odontologists, therefore, general dentists are a more appropriate and meaningful 

non expert comparison group. However, because a formal training pathway and 

recognition process may not always be available or applicable in forensic odontology, the 

qualification and quantification of what constitutes a specialist forensic odontologist are 

variable. The variation in the quantification of the forensic odontology expert group is not 

unique to the main experiment in this research and was also observed in multiple studies 

reviewed in Chapter 3. Similarly, for the non expert group used in this research, the 

general dentist participants also had varying levels of education in and exposure to 

forensic odontology. High variability meant the need for large samples to allow trends or 

associations to be detected and verified. The small sample size of this study limited such 

modelling and overall generalisability.  

 

The small sample size is a known corollary of the small number of forensic odontology 

specialists worldwide. A limited sample size is a prevalent methodological problem in 

forensic science cognitive research generally. As pointed out by Kerstholt et al. [65]in their 

discussion about the lack of evidence of contextual bias in their firearm analysis 

experiment, which also used contextual information as stimuli, small sample size does 

increase the possibility of type 2 statistical error where the lack of differences or bias is 

incorrectly accepted. 

 

The current profusion of web based experiments and surveys may have additionally 

contributed to the lower than anticipated participation rate because the intended 

experimental group may have grown weary of participating in surveys. In this research, the 

dropout rate of participation was 60%, despite efforts in the research design to avoid 

boredom and fatigue by balancing the ideal and required number of tasks and survey 

length. The online medium did allow for international participation which is important for 

a global perspective and because of the increased possibility of international collaboration 

in large scale disasters e.g., the Indian Ocean tsunami mass disaster in 2004 [66,67].  
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Vignettes  contextual information  

The challenges of using vignettes to deliver contextual information were discussed in 

Chapter 5 and are particularly relevant to situations involving weak suggestions. The 

“push pull factor” required was posited to have resulted in the overall lack of systematic 

trends compared to the more definitive and imperative suggestions. The decision to use 

vignettes was based on their established validity [68–70]. Vignettes allow controlled 

manipulation of the experimental variables and isolation and restriction of information to 

non dental information. It also allowed non test vignettes with dental information to be 

inserted into the narrative to mask the actual purpose of the experiment. Despite these 

advantages of vignettes, it was difficult to control and monitor how well the participants 

read the vignettes, although the recorded time gave some indication. Making the 

participant actively reveal and progress the vignettes through to completion at least 

ensured compulsory contact, even if only skim reading was done. In the initial design, 

these vignettes were planned to allow for revisits during radiograph comparison. It would 

have been interesting to see if difficult decisions triggered more reliance on the contextual 

information by the number and duration of revisits, however, technical complexity 

restricted this initial plan in the experimental design.  

 

General criticism of cognitive bias studies.  

A major criticism of judgement and decision laboratory experiments is the deviation from 

actual practice workflows and environments [71]. While not disclosing the specific purpose 

is possible, it is impossible to hide that the participant is engaged in an experiment, so the 

Hawthorn effect or behavioural adjustments when one is observed are always a possibility. 

Researchers who study contextual information effects also face the challenge of 

maintaining participant naivety because of the increased awareness of cognitive bias and 

context effects resulting from an increase in publications. These factors restrict the 

external validity of laboratory based experiments, even when the sample size is large 

enough for confident generalisation of the results. Covert testing with test cases inserted 

into a routine work environment is believed by many to be the gold standard [42,72] but it 

is difficult to control contextual information in the routine work environment which can 

then become a confounding factor. Furthermore, this kind of testing is very difficult in 

most forensic odontology work environments where the same practitioner is often 



   
 

108 
 

responsible for all parts of the identification process including postmortem data collection 

and, in some cases, the sourcing of the antemortem data. At the commencement of this 

project, the state of knowledge about the cognitive aspects of the forensic odontology 

identification process also made this type of testing non viable and premature.  

 

The lack of established knowledge in the judgement and decision process when making an 

identification in forensic odontology also contributes to the uncertainty of whether the 

category perception phenomenon [73,74] applies in the evaluation of evidence or if there 

is an intermediate implicit probabilistic estimate step before categorical decisions. In the 

experimental environment, the inclusion of a dependent variable such as “Judgement of 

Match” (JOM) (See chapter 5), allowed the computation of binary accuracy and a posited 

measure of probabilistic certainty (See the section on confidence in Chapter 2). 

Unfortunately, the sample size of this study did not allow for a robust or meaningful 

correlation of this measure with category decisions. The same applied to the self rated 

confidence levels correlation, consequently only a very broad based analysis was 

performed. 

 In addition to concept consideration of the JOM measure, the lack of a mid point, and 

hence the forced choice nature of the scale did introduce some metrological effects. 

Whilst requiring participants to commit the match and non match simplifies accuracy 

calculation, the trade off was that a one point difference 1 to 1 (one graduation) becomes 

conceptually different decisions. This may result in a seemingly undesirable serious issue 

but may in part be an artefactual metrological effect. Midpoints in rating scales also face 

other issues of ambiguity in concept and interpretation [75], for example, the reasons for 

choosing may include: “Evidence truly does not allow for a decision”, “Cannot decide”, or 

“Neutral” the default for experiments and surveys [75], all these reasons are rationally 

different concepts. The conceptual ambiguity of mid points and the need for binary 

accuracy calculation were the main reasons for not including a mid point in the 

experimental design.  
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Chapter 8 

Conclusion 
 

 

This thesis concludes by summarising the key findings of the research and discussing 

the implications for future practice and research. 

 

This thesis examined whether non task relevant contextual information impacted the 

judgement and decision making in forensic odontology identification opinions. The 

results indicate that non task relevant contextual suggestions did influence decision

making, confidence, and conclusion. The extent and degree of this effect depended 

on whether the participant was a forensic odontologist or a general dentist, whether 

the radiograph pair was an actual match or non match, and whether the 

contradictory or supportive contextual suggestion was strong or weak. Strong 

supportive contexts increased the base match and non match probabilistic estimates 

and accuracy decision rates, especially for the non match base decisions for both the 

forensic odontology and dentist participants. However, there was evidence that 

strong supportive contextual information increased the selection of more definitive 

INTERPOL identification categories (Exclude and Identified) for forensic odontologists 

more than for general dentists.  

 

These results suggest, therefore, that strong non task relevant information affected 

the implicit judgement confidence for both groups of participants, but the influence 

on the explicated INTERPOL categorical decision was mainly seen in the forensic 

odontologists. However, unlike in the general dentist participants, the definitive 

category “Identified” was used reservedly and not associated with an increase in 

incorrect decisions with contradictory contextual influences. This suggests and 

supports that forensic odontologists better appreciate the legal implications and 

costs of errors associated with the different categories of identification.  
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The findings impel and herald the need for management of non task relevant 

information. Although the research's sample size and in vitro nature may limit 

generalisability, there is evidence of the influence on the decision process. This 

evidence of effect, together with the tenet of expert opinion discussed in the 

preceding section, argues for managing non task relevant contextual information. 

Sheltering the practitioner from context information is important, as context bias is 

unconscious and, therefore, cannot be voluntarily “censored out” once one is 

exposed to it. However, in order to allow management of non task relevant 

information, what constitutes relevant information needs to be agreed upon and 

explicated. A reformative epistemological approach to forensic odontology 

identification decision and opinion may be required to decipher relevant from non

relevant information. This may involve examining the theory of knowledge and the 

basis of an identification decision and deliberating the logic and limits of a forensic 

odontology opinion. An example may be the examination of whether the Bayesian 

approach is implicitly and intuitively applied in an identification decision, and what 

factors are considered in the deliberation process. Also, how the logic and rationale of 

the process could be best captured and expressed in the report. In addition to 

consensus on non relevant information, quantifying the evidentiary value of the 

different information in antemortem records and standardising the sequence of 

exposure to lead in the workflow may be important. This is because the sequence of 

exposure to information has been posited to influence judgement and decision

making. An example of this is evaluating antemortem information before evaluating 

postmortem information which can encourage circular reasoning or confirmatory 

bias because the postmortem information will then be interpreted through the 

context of the antemortem information. This enhanced uniformity and management 

of relevant and non relevant information may reduce unwanted inter rater variation 

and improve consensus in quality assessment and outcomes. Such standardisation 

will also naturally evolve to facilitate the advancement of consensus on the quality of 

decisions, which will, in turn, improve and advance the peer review process.  

 

Through the research journey of this work, it was observed that the cognitive aspect 

of forensic odontology decisions had been understudied. Factors such as the 
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metrological aspect of concluding categorical and human performance considerations 

during validation studies have not received much research attention. The number, 

ranking, and nomenclature of categories influence the cognitive scaling and mapping 

of the judged weight of the evidence, as was verified. The exact terminology used in 

different scales has different weights and meanings when ranked and positioned 

differently. Therefore, regardless of the type of scale used, the full range of the scale 

and guidelines should be made available to the end decision makers to improve the 

alignment of the intended level of identification.  

 

The current forensic climate will require validation of the scientific foundation of 

method and technology, especially in the new modalities used to aid identification. 

For example, antemortem cone beam, postmortem CT scans, and the use of 'selfie' 

self acquired digital images. These imaging techniques may present different 

challenges to conventional radiographic imaging, the comparative features of interest 

may differ in the level of ambiguity, and this may mean a different level of 

susceptibility to context effect because context effect increases with increased 

ambiguity in the evidence. Validation of these new technologies should consider 

human factors and contextual bias in the research designs.  

  

Although it is not possible to directly generalise and quantify the magnitude of 

contextual information’s influence on forensic odontology identification from this 

research, this thesis provides evidence that this influence does exist. No matter how 

strong the proof is or how extensive the context effect is, the principle of forensic 

science evidence suggests against using non task relevant information. Hence, in the 

interests of discipline credibility, admissibility of evidence and legal and community 

trustworthiness, a two pronged approach to managing non task and task relevant 

information should be the focus of future research. 
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Information statement for the experiment
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Consent for participating in the experiment. 
(Presented online before entering the actual web based experiment) 

 
Welcome to the research study! 
 
We would like to invite you to participate in a research project looking into expression of 
confidence level in forensic odontology identification decision. This research is conducted 
by researchers at the University of Newcastle, Australia. 
 
 Please click the link below to read the information statement about this project. 
 
 Click this link: Information Statement_2018.pdf 
  

• I have read and understood the information statement. 
• I agree to participate in the above research project and give my consent freely. 
• I understand that the project will be conducted as described in the Information 

Statement, a copy of which I have retained. 
• I understand I can withdraw from the project at any time and do not have to give 

any reason for withdrawing. 
• I understand that the provided information will remain confidential to the 

researchers. 
• I have had the opportunity to have questions answered to my satisfaction. 
• If you choose to participate, you will be automatically directed to the survey. 

 
I consent to  
o read through de identified case information, compare dental radiographs, and 

indicate my judgement and decision about the identification of the case, as well as the 
confidence associated with the decision. 

o attempt some general knowledge questions and state my confidence in my answer. 
o participate in 2 web based exercises a minimum of 16 weeks apart.  
o provide my email address so that a unique index number can be given to anonymise 

my answers.  
o receive an invitation to the second survey through the email that I provide. 
o answer a short questionnaire about my work and educational background. 
 
 
  I consent and begin the study.  
  I do not consent; I do not wish to participate. 
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Please enter an email to be associated with this survey so that a unique index number can 
be given to you. 
 
This is important to ensure the anonymity of your answers.  
This is also important if CPD (Continuing education development) points are applicable to 
you, as this will be the email address to which the certificate will be sent.  
This will be managed by a project manager who is not a researcher in this project; this is to 
ensure the anonymity of your answers.  
 
Please enter your email address:  
________________________________________________________________ 
 
Q8 Please re enter and validate your email address: 
________________________________________________________________ 
 
End of Block: Statement and Informed Consent 
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Instructional video for the experiment 
 
 
 
The video provides the step by step instructions for completing the experiment that all 

participants had to watch before attempting the practice case and proceeding to the 

actual trial. 

The instructional video gives the exact task flow and demonstration of the experiment; 

therefore, it is a good representation of the actual experiment which consisted of a total of 

15 cases: 12 actual experimental and three non  experimental cases, respectively. The 

vignettes in the non  experimental cases contained relevant information which consisted 

of the dates of exposure of the radiographs. Apart from the non experimental cases, these 

type of vignettes with relevant information were also used for the instructional video and 

practice case. 

 
 
 

The link to the instructions for the experiment: 
 

https://www.youtube.com/watch?v=LyHkBf3Mebg&t=27s 
 
 




