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Managing contextual information in forensic casework aims to minimize the task-irrelevant 

information while maximizing the task-relevant information that reaches the examiner. Any 

particular forensic domain will require its own context management system and this paper 

describes the design and implementation of context management for minimizing bias in 

forensic firearms and ammunition examination. Guided by a categorization of different 

sources of contextual information, a flow-chart was constructed that specifies the process of 

casework examinations and context management. Despite these measures, another examiner 

may need to be involved when context management fails and the risk of bias is real. 

Application of this context management system does not make a subjective examination 

objective, but can limit the risks of bias with a minimal investment of time and resources. 
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1. Introduction 

Traditional forensic identification sciences, which have been accepted in court for over a 

hundred years, are now criticized for their lack of scientific rigor (e.g. [1-5]). Part of the 

criticism focuses on the biasing effect of domain-irrelevant information on the judgment of 

experts in forensic casework
1
. Such concerns were originally raised long ago [7-10], but 

were mainly ignored. The change in the forensic domain came only with the presentation of 

empirical evidence for the existence and importance of cognitive problems [11-13]. 

It has been argued that forensic scientists should acknowledge the risks of contextual 

and other biases, and minimize their effects by implementing appropriate methods and 

procedures for forensic casework [3, 14-17]. With the growing acceptance that these issues 

are real and relevant, it seems appropriate to take steps to deal with contextual bias. 

However, while much has been written and is being written on contextual bias in forensic 

science (e.g. [2, 3, 15, 18-26]), there is a need to develop and provide sufficiently detailed 

guidelines. 

Blind procedures such as (linear) sequential unmasking [15, 27, 28], evidence line-

ups [14], and the ‘case managers’ model [3, 17] have been proposed. Sequential unmasking 

minimizes bias by ‘preventing analysts from knowing the profile of submitted references 

(i.e., known samples) when interpreting testing results from evidentiary (i.e., unknown or 

questioned) samples.’ [27]. While sequential unmasking is a very powerful methodology, it 

can only be implemented for specific types of evidence. For these types of evidence the 

features can be defined and measured prior to examining the reference material and prior to 

the comparison. This is the case for domains such as DNA and fingermark examinations, 

but much more challenging for areas such as toolmark examination, firearm examination, 

and handwriting analysis, where in current practice it is not as straightforward to objectively 

define and record all features of the evidence. 

Risinger’s ‘case managers model’ distinguishes a case manager who is fully 

informed of the facts of the case, and an analyst who is ‘blind’ to irrelevant information [3, 

                                                 

1
 In contrast to earlier publications we will use the terms ‘task-relevant’ and ‘task-irrelevant’ in the remainder 

of this article. It is our opinion that when managing information to minimize contextual bias this usually 

focuses on a specific task, e.g. the comparison of markings in two bullets. Information which is irrelevant for 

this specific task (comparison) might be relevant for another task (e.g. shooting scene reconstruction) within 

the same forensic domain [6].
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15-17]. Page et al. propose to apply a combination of the case managers model and 

sequential unmasking in forensic odontology [29]. Found et al. describe the management of 

contextual information in forensic handwriting examination casework [30]. 

Although there is a call for the development of appropriate methods and procedures 

to minimize the effects of (contextual) bias, others question the need for this. As a recent 

example, Langenburg et al. claim that only a small proportion (2%) of the casework from 

the Minnesota Bureau of Criminal Apprehension Latent Print Unit, from 2009/2010, 

consisted of cases where there was a high level of interaction between the examiner and the 

investigator(s) or prosecutor and which had a high amount of contextual information [31]. 

However, serious concerns have been raised about the methodology of this study, which call 

the findings into question [32]. Champod voiced the concern that examiners will be 

deprived completely from external information and that the need for fundamental research 

in various forensic fields will be neglected by prioritizing research on the presence of 

contextual bias [33]. Context management should take these concerns into account ensuring 

that it is efficient and does not lead to depriving the examiner of relevant information. 

Indeed, when implementing context management, the implemented system should be 

practical and efficient while at the same time enabling an effective use of task-relevant 

contextual information [17]. In a reply to Champod [33], Berger and Stoel [34] stress that 

context management should both decrease the amount of task-irrelevant information and 

increase the amount of task-relevant information. They agree that implementing procedures 

to deal with contextual information does not require the research agenda to be switched 

from fundamental issues to the existence of bias in every single forensic discipline. 

This article describes the development and implementation of an efficient context 

management procedure to deal with contextual information within forensic firearms and 

ammunition examination. Context management [30, 35] aims to optimize the flow of 

information to and from a forensic examiner in a case, by minimizing as much as possible 

the exposure to task-irrelevant information while maximizing the role of and focus on task-

relevant information. The specific procedure to be applied in practice depends on the type of 

contextual information. We will use the classification of contextual information as proposed 

by Stoel, Berger, Kerkhoff, Mattijssen & Dror [35] in order to decide on the appropriate 

context management procedure. 

The structure of this article is as follows: We will first give a short overview of the 

classification of contextual information, and the corresponding context management 

procedures as proposed by Stoel et al. [35]. Then we will describe the consecutive steps that 
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were taken, and choices that were made during the implementation of the context 

management procedure in the Firearms section of the Netherlands Forensic Institute (NFI). 

The project confirmed that the implementation of context management was as feasible as 

expected; it is currently being implemented for other disciplines within the institute, 

wherever applicable. 

We want to make explicit that we do not quantify whether, how, and how much bias 

by contextual information is an issue in forensic casework in practice. While these questions 

are important and interesting from an academic perspective, we took the position that we 

cannot ignore the large amount of findings from cognitive research outside of forensic 

science (e.g. [11-13]) providing convincing evidence for the existence of contextual 

influences. Therefore, it is prudent to perform forensic examinations in such a way that the 

risk of contextual bias is minimized, while not leading, of course, to inefficient approaches 

that result in much longer lead times. As Dror stated: "For forensic science to successfully 

take on the issue of contextual bias, it is important that one correctly considers the risks, that 

measures are taken when needed, and that they are proportionate and appropriate" [36]. 

Procedures that deal with rare occurrences should not make the everyday work of 

examiners (too) inefficient, as implied by Helsloot and Groenendaal [37]. During the design 

of context management in the Firearms section we have taken into consideration both the 

positive effects of minimizing bias in forensic casework as well as the negative impact on 

e.g. lead times. Given current best practice, this has resulted in a system that both 

maximizes benefits in overall casework and minimizes resources and efforts. 

2. Levels of contextual information, and context management 

2.1 Levels of contextual information 

Stoel et al. [35] classify sources of contextual information into four levels ordered by their 

proximity to the information in the trace: the trace itself (Level 1), the reference material 

(Level 2), the case information (Level 3), and the ‘base rate’ information (Level 4)
2
. 

Level 1 contains contextual information inherent to the examined questioned 

material and can usually not easily be separated from it. This information is coming from 

                                                 

2
 Dror et al. [6, 28, 38] added a fifth level to the taxonomy of Stoel et al. [35] containing cultural and 

organizational factors (Level 5). This level is not discussed in this paper. 
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(physical) features of the questioned material, some of which are relevant and some of 

which may not be relevant for the examination. 

Whenever questioned material is analyzed simultaneously with reference material of 

a known source (be it a suspect, a firearm, etc.), the perception of the relevant features of the 

questioned material may become partly dependent on what the examiner has seen in the 

reference material. Usually the forensic question is whether the questioned material comes 

from the same source as the reference material. The comparison therefore depends on both 

the questioned material and the reference material. However, the perception of the features 

of the questioned material should not be affected by the reference material, since the 

relevance of the reference material to the case is the very thing at stake. The reference 

material itself is denoted as Level 2 contextual information when analyzing the questioned 

material. 

Level 3 contains case information in the broadest sense. That is, all information 

(both oral, written, and non-verbal information) that concerns the case. 

Level 4 contains information that is not specific to the case, it includes information 

such as base rate. Base rate information is organization and discipline specific information 

about the outcomes of previous cases that can create an expectation about obtaining 

inculpatory evidence prior to any examination in the present case. 

2.2 Managing levels of contextual information 

Minimizing bias may require a different approach for each type of contextual information. 

Exposure to Level 1 contextual information is generally difficult to control since this type of 

contextual information is inherent to the evidential material. Even so, approaches do exist to 

control the exposure to Level 1 contextual information, for instance by removing task-

irrelevant features from the questioned material. For example, in a signature comparison, 

only the signature on the questioned document can be given to the examiner by using a 

physical (or digital) overlay. If there is any doubt about the effect of managing level 1 

information, a sequential procedure can be applied where the examination is first applied 

without Level 1 contextual information, and then with the specific Level 1 contextual 

information. Managing Level 1 contextual information as described above constitutes Level 

1 context management. 

Exposure to Level 2 contextual information is relatively easy to manage for 

disciplines like DNA and fingerprint examination. Since the reference material can have a 

biasing effect on the perception of the features of the questioned material, it should not be 
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given to the examiner before or during the analysis of the questioned material. This 

sequential analysis of the questioned material and the reference material, and the 

comparison of the two, has been termed ‘sequential unmasking’ for forensic DNA 

examination [27], but applies to most forensic disciplines. The expert can only proceed to a 

next step after having finished and documented the current step. Sequential unmasking is 

now a standard procedure in some forensic DNA laboratories [39] and is relatively easy to 

implement for evidence types where the questioned material can be examined without 

knowledge of the reference material. This requires that the examiner is capable of defining 

(and measuring) the relevant features based on the questioned material only. 

While the relevant features are well-defined for DNA and fingerprints, this does not 

hold for cartridge case and bullet comparisons. Examiners in this field typically compare 

striations in the questioned bullet and in the reference bullets with a comparison 

microscope, explicitly looking for agreement or disagreement in the form of matching or 

non-matching striations. In current best practice it is not straightforward to objectively 

define features based on the questioned material only. Striations in bullets for example vary 

in continuous dimensions (width, depth and length) while for DNA the relevant features are 

categorical and more restricted in their possible appearances and easier to define. Analyzing 

each separate striation on for example the position in a bullet, width, depth and length is 

very difficult without the use of upcoming 3D measurements and is extremely time 

consuming [40]. Besides this, a lot of the invested effort will turn out to be redundant 

because variations in striations are expected anyway, also between fired bullets from the 

same firearm. Without considering the reference material is it is not clear which of the 

features of the numerous striations are reproducible and thus important for the actual 

comparison. To illustrate this point a comparison of one area of two bullets is shown in 

Figure 1 where some matching striations are visible at the bottom while the features of the 

other striations seem to vary between the two bullets. Reference samples might show that 

the matching striations at the bottom of Figure 1 are reproducible while the other striations 

show a lot of variability from fired bullet to fired bullet. 

 

 

FIGURE 1 
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Level 3 contextual information is the sum of information about the case at hand, transmitted 

by, for instance, interaction with colleagues, the police, and legal practitioners. In the NFI’s 

practice, a large part of this information originates from the documents describing the case 

when it enters the laboratory. The general solution to control exposure to Level 3 contextual 

information is straightforward: optimize the information flow to minimize the risks of the 

forensic examiner receiving task-irrelevant information, or too little task-relevant case 

information. This requires a careful separation of the task-relevant from the task-irrelevant 

information in the case by a knowledgeable context manager
3
. The context manager and 

examiner in any given case must necessarily be two different persons, which parallels the 

case manager approach of Risinger et al. [3] (see also [30, 35]). 

Deciding on what is task-relevant or task-irrelevant information for an examination 

and the interpretation of its results can be a difficult task and depends on the specific 

discipline and case. Therefore, development and implementation of context management in 

everyday casework may require quite some thought. To ensure that the examiner performing 

the comparisons receives all of the needed task-relevant and none of the task-irrelevant 

information for the comparisons, some case information will have to be removed while 

other information might have to be added to the case file. Removing task-irrelevant 

information and adding task-relevant contextual information constitutes Level 3 context 

management. 

Finally, base rate information based on previous cases may result in a continuing 

expectation that the evidence under consideration will be inculpatory or exculpatory, 

depending on the examiner’s experience from previous comparable casework. Minimizing 

the effect of base rate information constitutes Level 4 context management. One approach, 

implemented by the NFI’s Firearms section, is to add fake cases with conclusions opposite 

to those in the case flow to balance the kind of evidence most commonly encountered 

[17,41]. Adding numerous fake cases to the case flow would increase the caseload of the 

examiners, and for this reason the number of added fake cases will have to be kept low in 

practice. When fake cases are entered into the main case flow the examiners performing the 

                                                 

3
 We introduce the term ‘context manager’ instead of using the term ‘case manager’ as proposed by Risinger et 

al. [3] to emphasize the role of this person. The context manager’s role is to ensure a correct management of 

the contextual information when starting work on a case, after which his responsibility ends. The term case 

manager implies a larger role after the initial context management which differs from the proposed context 

management in this paper. 
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comparisons should not be able to recognize the cases as fake. To be able to do this, fake 

cases should be very realistic in appearance. It should be noted that adding only a few fake 

cases to the main case flow just slightly lowers the actual base rate. But when examiners are 

made aware that each case could be a fake case, for which the correct conclusion is not in 

agreement with the expected conclusion based on the overall base rate, this awareness might 

be sufficient to alter the examiner’s perception of the base rate. 

3 Implementing context management 

This section describes the steps taken to minimize the influence of context effects during 

design and implementation of context management at the Firearms section. Broadly 

speaking, those steps start with developing an overview of the possible instances of 

exposure to contextual information during casework, followed by choosing context 

management actions, and end with ensuring the quality of the context management. All 

examples given will be for the field of forensic firearms examination but can be translated to 

other forensic domains. 

3.1 Identifying exposure to contextual information 

For efficient context management it is important to know during which steps of the 

examination process examiners might be exposed to contextual information. This can be 

visualized in a flow-chart of all steps that are taken from the moment of the evidential 

material entering the laboratory until the report is sent to the applicant. The resulting flow-

charts from different institutes, departments, and even sections may differ due to variations 

in routing systems. 

For each step in the examination process the applicable level(s) of contextual 

information should be identified. During some process steps the examiner will not be 

exposed to contextual information while during other steps the examiner will be exposed to 

multiple levels of contextual information. For instance, during the comparison step the 

examiner could be exposed to all four levels of contextual information. Information about 

the number of cartridges in a cartridge-clip, the brand and type of the cartridges, cartridge 

cases and the bullets, and striking marks (starters) in the fired cartridge cases or bullets 

constitute Level 1 contextual information. Since current practice in firearm and ammunition 

examinations does not yet enable the examiner to objectively analyze striations or striation 

patterns in bullets and cartridge cases in a straightforward way, the firearms examiner will 
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examine the markings in the questioned material and the reference material simultaneously, 

which exposes the examiner to Level 2 contextual information. The examiner will read 

Level 3 contextual information in the description of the case, stating for instance that 

eyewitnesses report having seen two shooters. Results from earlier comparable cases might 

already have an effect on the expectations of the examiner (Level 4) before the examination 

starts. 

The flow-chart developed for the Firearms section (before the implementation of 

context management) is shown in Figure 2. In this figure it is shown that the findings, 

interpretation, conclusion on paper, and the draft report (i.e. the completed report) are 

reviewed by another examiner. During peer review the examiner can be exposed to all levels 

of contextual information. 

 

 

FIGURE 2 

 

 

The Firearms section of the NFI, performs three different main types of examination: 

1) general comparisons (including comparisons of questioned ammunition parts to each 

other and to reference ammunition fired from questioned firearms); 

2) comparisons for police shooting incidents; 

3) technical examinations, ballistics, and reconstructions. 

 

Managing all levels of contextual information for these three types of examinations will take 

a lot of time. Based on an assessment of the possibilities of controlling the exposure to 

different levels of contextual information, the effect on workflow, and the associated costs, 

choices have been made about which levels of contextual information will be managed for 

the different types of examinations. 

To illustrate the different levels of contextual information to manage for each type of 

examination we introduce a case description of a shooting incident which is present in the 

submitted case file: 

“A shooting incident has occurred where one man shot twice towards two police 

officers driving in their patrol car. The police officers exited the car and together fired a 

total of three shots towards the man. The man dropped his firearm on the ground and ran 



10 

away before he could be apprehended. At the crime scene three standard law enforcement 

cartridge cases, two additional cartridge cases and the dropped firearm were recovered. 

Afterwards two bullets were recovered from the patrol car. The police officers state that 

each of them fired at least one shot, but due to emotional stress at the time they are not sure 

who fired one round and who fired two rounds” 

Depending on the question posed about this shooting incident various levels of 

contextual information are managed, which will be discussed in the following sections. 

3.1.1 General comparisons 

For a general comparison, where only the dropped firearm, the two non-law enforcement 

cartridge cases and the two bullets are submitted, Level 3 contextual information is 

managed. The written information can easily be managed in this case by removing the case 

description from the case file. In this case example the information that two police officers 

saw one man shooting and saw him drop the firearm can be regarded as a source of 

potentially biasing and task-irrelevant information when the question is whether the two 

cartridge cases were fired from the firearm. The (perception of the) base rate is slightly 

altered by introducing fake cases in the case flow (Level 4). For such a case, Level 1 and 2 

contextual information cannot be practically managed currently. For Level 1 this is because, 

for example, the striations and available starters cannot be compared separately from the 

bullets in which they are present. Finding agreement within one land engraved area might 

cause the expectation that the striations in the following land engraved area will also 

correspond. Furthermore, the results from the examined cartridge cases might - when giving 

evidence for one source (the firearm) - influence the subsequent examination of the bullets 

from the same case
4
. Managing this possible source of bias would result in a logistical 

challenge, as it might require more examiners than available. The Level 2 context 

information cannot be managed since the questioned material cannot be examined without 

knowledge of the reference material. 

                                                 

4
 This form of bias differs slightly from the original explanation of Level 1 contextual information. The 

findings from the comparison of the cartridge cases affects the comparison of the bullets. This type of bias is 

also related to a form of base rate (Level 4) where in most cases the received cartridge cases and bullets are 

fired from the same firearm. Note that while we focus on task-irrelevance and task-relevance, these terms 

should be used pragmatically. When tasks are too narrowly defined a resulting context management system 

will become too inefficient for everyday practice. 
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3.1.2. Comparisons for police shooting incidents 

For a comparison resulting from police shooting incidents where additionally to the general 

comparison example the two service firearms and the three law enforcement cartridge cases 

are submitted, Level 1 contextual information is partially managed in addition to Level 3 

and 4 contextual information. In this case example the information that each police officer 

shot at least once can be regarded as a source of potentially biasing and task-irrelevant 

information when the question is which of the three cartridge cases was fired from which 

law enforcement firearm. 

In the Netherlands, every police officer is equipped with the same brand and model 

of firearm, the same brand and type of ammunition, and a standardized number of cartridges 

in the cartridge-clip. Because of this, the remaining number of cartridges still present in the 

submitted two cartridge-clips will give direct information about which officer shot twice. 

When the manufacturing lots (stamped in the bottom of the cartridge, as part of the so-called 

headstamp) of the cartridges within the two cartridge-clips differ and match those of the 

questioned cartridge cases, this will give additional information on which cartridge case was 

shot from which firearm. While this information is surely relevant when answering the 

question which cartridge case was fired from which firearm, it should not be taken into 

account while comparing and interpreting the actual markings on the cartridge cases
5
. 

Exposure to this information (Level 1) is avoided by letting one examiner prepare the case 

for a second examiner. The first examiner creates the test fires (reference cartridge cases), 

using both manufacturing lots for each firearm and provides only these and the three 

questioned cartridge cases from the incident to a second examiner who performs the 

comparisons in the absence of any case information. This type of comparison is a so-called 

‘blind comparison’. A blind comparison differs from a general comparison in that the 

second examiner, performing the comparisons, will not receive the ‘context managed’ case 

file and the possibly available related task-relevant evidence. 

3.1.3. technical examinations, ballistics, and reconstructions 

While for comparison cases the emphasis generally lies on the removal of contextual 

information, this is usually not the case for technical examinations, ballistic examinations, 

                                                 

5
 This information is domain-relevant and might be taken into account for the overall interpretation of the 

evidence, but should not be part of the specific examination task, the comparison of the markings in the 

cartridge cases. 
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and reconstructions. To be able to investigate these cases, as much information as possible 

about the circumstances at the time of the incident is required to, for example, set up 

experiments that are as meaningful as possible for the particular case. When the question for 

the case example would be to reconstruct the bullet trajectories based on the bullet holes in 

the patrol car, the firearms examiner would probably be exposed to all case information. To 

ensure that the comparisons within this case are as unbiased as possible, the comparisons 

will be performed again by a second examiner as a blind comparison in the absence of any 

case information. 

3.2 Use of contextual information 

In cases where context management results in the removal of contextual information prior to 

examination this does not mean that this information is irrelevant for the case as a whole. 

While this information may be irrelevant for performing the task of the comparison itself, it 

might change the interpretation of the findings. As an example, information that a 

questioned firearm was stored in a rain gutter in-between two possibly related shooting 

incidents might explain differences in the striations in the fired bullets. Rain might have 

caused the barrel to corrode, changing the bearing surface of the barrel, and thus the 

resulting striations. The evidential strength of the differences in striations in the fired bullets 

from the two shooting scenes might change based on this contextual case information. 

Because of this possible effect, the removed information will always be made available to 

the examiner after the examination and interpretation of the markings. When the removed 

information changes the previous interpretation of the findings, the role that the information 

plays will become transparent. The former interpretation (without contextual information) 

and the adjusted interpretation (with contextual information) will both be described, clearly 

showing the effect of the information. 

Depending on the level of contextual information to manage, the most appropriate 

moment for management must be identified. Level 3 information will mostly be managed at 

an early stage, before an examiner starts working on the case, while Level 1 and 2 

contextual information will probably be managed at a later stage (during case preparation), 

since the questioned and reference material will actually have to be handled by an examiner. 
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3.3 How to manage contextual information: removing nothing unless, or 

everything except 

When setting up context management the main focus of the NFI Firearms section was on the 

management of Level 3 contextual information for general comparisons. This type of 

comparisons calls for a source level interpretation, with a fixed question about the source of 

the ammunition parts and standard working procedures. For these examinations contextual 

information needs to be removed, while for examinations towards activity level questions, 

such as ballistics investigation and reconstructions additional contextual information is 

usually necessary. To manage Level 3 contextual information for source level comparisons, 

two distinct approaches have been tried by the firearms section: 

1) The removal of only the potentially biasing information (removing nothing, unless); 

2) The removal of all verbal and written information except for information that is 

necessary for the examination, comparison, and interpretation at source level 

(removing everything, except). 

To remove only the potentially biasing information (Approach 1), a list of criteria for 

biasing information was made which contains the following criteria for general firearm 

comparisons: 

- Information about the number of suspects, used firearms, and number of shots; 

- Information about the source of various evidential material; 

- Information about the relationship between the suspect and the victim; 

- Information that directly (or indirectly) addresses the answer to a particular question, 

e.g. an eyewitness stating the brand of the firearm; 

- Information about the past behavior of the suspect, or whether there is a confession. 

To remove all verbal and written information except for information that is necessary for the 

examiner to be able to do his job (Approach 2), a list of the necessary information was made 

which contained the following criteria for general firearm comparisons: 

- Information about the presence of blood on the evidential material; 

- Information about other examinations which have to be performed on the same 

evidential material; 

- Information about the conservation of the evidential material up until this moment; 

- Information about materials that have been hit by a bullet. 
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The first - intuitively very appealing - approach of removing only the potentially biasing 

information has been tried for approximately half a year. At the start of this period the 

criteria and the procedure of removing contextual information were explained to all ten 

examiners with the help of case description examples. After this introduction all examiners 

were asked to manage the contextual information in newly submitted cases based on a 

rotation schedule where one examiner was responsible for the cases submitted in one week, 

followed by the next examiner during the next week. In this way each examiner was 

responsible for context management for at least two separate weeks. During this time a total 

of approximately 250-300 cases (± 25-30 per examiner) were managed. Examiners who 

examined the cases after the contextual information was managed were asked to provide 

feedback to the context manager on the application of the criteria when they disagreed. 

Afterwards, the case descriptions of ten randomly selected cases were provided as a test to 

all of the examiners and they were asked to state whether there was potentially biasing 

information that should be removed and if so, which (parts of) sentences they would remove 

from the description based on the criteria. For only three of the ten case descriptions the 

examiners unanimously agreed whether or not there was potentially biasing information 

present. For the other seven case descriptions two to four examiners disagreed with the other 

examiners. The results of the next step of deciding which information should be removed 

according to the criteria were even less consistent. The amount of removed information 

varied a lot between examiners and when discussing these differences it was not always 

possible to find a consensus. An example of such a sentence is: “A firearm was used to 

shoot at the front door of a house”. Some examiners thought this was not potentially biasing, 

because shooting does require a firearm, while other examiners argued it was potentially 

biasing, because the sentence referred to ‘a’ [one] firearm. Figure 3 provides an example of 

the diversity seen in removing contextual information from one case description by ten 

different examiners. The marked (parts of) sentences represent the information that should 

be removed according to the examiners when applying the criteria. 

The first approach of only removing the potentially biasing information was chosen 

for reasons of expected efficiency and intuitive appeal. Removing information takes time, so 

when choosing to do this only when it is absolutely necessary the invested time is 

minimized. During the project, approximately one-fourth of the cases were found to contain 

potentially biasing contextual information, according to our criteria. When only removing 

information from these cases, a minimum amount of time needs to be invested in the other 

three-fourth of the cases. On the other hand, setting-up a complete list of the criteria for 
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potentially biasing information and implementing these criteria in such a way that every 

examiner applies them in the same way turned out to be very difficult. This approach 

resulted in a lot of variation between examiners when considering the removal of biasing 

context information. The time spent on discussions resulting from different interpretations 

of the criteria outweighed the timed saved by only removing contextual information when it 

is potentially biasing. 

 

 

FIGURE 3 

 

 

The second approach of removing all verbal and written information (unless necessary for 

the examiner to be able to do his job) has been tried after the first approach and showed far 

more consistent results. At the start, the criteria and the procedure of removing contextual 

information and providing the necessary information were explained to all ten examiners. A 

context management group of three examiners was created to manage the contextual 

information in newly submitted cases based on a weekly rotation schedule. When context 

management of a case is unsuccessful, in the sense that part of the description (containing 

potentially biasing information) is still present in the case file, or when it turns out that not 

all necessary information from the case description was provided, the context manager is 

informed through a feedback form. The implementation of Approach 2 was not concluded 

with a test similar to that conducted after Approach 1. We will therefore provide an 

overview of the feedback forms received after implementation of Approach 2. After the 

initial familiarization with the approach, context management turned out to be unsuccessful 

approximately once every forty cases. In approximately half of these cases contextual 

information was still present somewhere in the case file, and in the other half the context 

manager had neglected to provide necessary information which was present in the case 

description. 

The second approach of removing all verbal and written information (unless task-

relevant) ensures a straightforward, fast and objective procedure when compared to the 

removal of only the potentially biasing contextual information. When following this 

procedure every case will need to be managed, which will result in additional time that will 

have to be invested for all cases without potentially biasing information. However, the 

decrease in time spent on discussing the interpretation of criteria for removal resulted in an 
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overall lower time investment compared to the first approach, because the criteria for 

Approach 2 were apparently less complicated to apply. In current practice following 

Approach 2, the removal of information takes about 5-10 minutes for every case. This is 

more than reasonable in relation to the total time invested on a case (many hours rather than 

minutes). 

When context management is unsuccessful because available necessary, task-

relevant information was not provided to the examiner performing the examination, this 

might cause contamination issues, unnecessary exposure to for example blood, or a loss of 

criminalistic overview for the examiner, resulting in misleading conclusions or missed 

opportunities. Possibilities for further forensic examinations might be overlooked and in the 

worst case lost because the examiner was unaware of their importance to the case. Until 

now (after more than three years) no irreversible problems have arisen from this approach. 

To minimize these risks and to ensure that the benefits of context management outweigh the 

potential downsides, the context manager and the examiner should both be experts in the 

specific forensic discipline. 

3.4 What to do when the examiner was exposed to task-irrelevant 

contextual information? 

After implementation of context management, task-irrelevant information might still reach 

the examiner in two distinct situations: 

1) The contextual information was not managed correctly; 

2) The examiner was exposed to task-irrelevant information in spite of correct initial 

context management. 

When the contextual information was not managed successfully (Situation 1), in the sense 

that part of the description (containing potentially biasing information) is still present in the 

case file, the examiner could redo the context management and give the complete case to 

another examiner or could prepare the case for another examiner who will then only receive 

the questioned and reference material to compare and the propositions to consider, the 

earlier mentioned blind comparison. The latter procedure could of course be applied to 

every case, but might not be suitable for every team of examiners. When in practice one 

examiner is responsible for the complete examination process (pre-assessment, examination, 
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interpretation, and report writing) this procedure is dependent on the availability of a third 

examiner. The changes in logistics for each case will probably result in longer lead times. 

An examiner can receive additional contextual information during the examination 

(Situation 2), through, for instance, communication with the applicant. When dealing with 

this new information it is important to note that as long as the pre-assessment, examination 

and interpretation are not completed, the received information could influence the examiner. 

When the new information arises, the examiner should again choose to let a second 

examiner perform a blind comparison. To be able to recognize exposure to new potentially 

biasing information, all examiners should be familiar with the context management 

procedure and the applicable criteria. Because this is a self-report measure in our system, 

the observed variations in interpretation of the criteria (see Section 3.3, Approach 1) can 

influence the reproducibility. In the firearms section of the NFI, contact with the applicant 

for general comparison cases is very rare so this will not have a large influence on the 

reliability of the system. When contact with the applicant is more frequent, a logbook of the 

conversations could be used. This enables the peer reviewer to double check the exposure to 

additional potentially biasing information. Alternatively, communication with the applicant 

could be done by another examiner than the one performing the examinations. 

We note that the proposed procedure of a blind comparison is only possible when 

there are sufficient examiners available. In small groups this procedure will be more 

challenging. Problems might be overcome by letting another (related) group of examiners 

perform the initial management of contextual information. When, due to a limited number 

of examiners or repeated unsuccessful context management, it is not possible to perform a 

blind comparison, the result could still be reported but should be accompanied by a 

statement that no measures have been taken in this specific case to control potential 

contextual bias. Based on this information, the trier-of-fact will have to decide the overall 

added value of the examination’s conclusions for their final decision in the case. 

3.5 Dealing with unavoidable, but task-irrelevant information 

Even though contextual information from the case file itself can be successfully managed, 

examiners could still be exposed to media reports. When there is a steady case flow this will 

not be a real problem when minimizing bias, because when contextual information is 

removed most cases are rather similar with respect to the number of ammunition parts and 

used firearms in the Netherlands. Although rare in the Netherlands, for cases which deviated 

from average, such as larger shootings with assault rifles and police shooting incidents, it 



18 

will be difficult to ensure that the examiners are not exposed to any contextual information 

through the media. 

In some countries one examiner is responsible for the evaluation of different 

evidence types in one case (e.g. firearms, toolmarks and fingerprints). In the Netherlands 

this is currently not the case. A firearms examiner will only evaluate the firearm related 

evidence. This ensures that potentially biasing information from the results of one type of 

examination will not influence the subsequent examination by the same examiner. For 

institutes where one examiner is responsible for different types of examination this would 

result in a potential threat to the reliability of a context management system. 

Discussing the findings from different forensic disciplines with colleagues might 

expose the examiner to task-irrelevant information. To minimize bias the examination 

should be performed before discussing the findings with colleagues or the examination 

should performed by another examiner as a blind comparison. 

3.6 Quality control 

To ensure that context management is performed correctly, different checks are built into 

the system. Before starting the examination the examiner will check whether all potentially 

biasing information is removed from the case file. After the comparisons and the 

interpretation of the results, the examiner will receive the removed contextual information 

and will check whether all necessary information from the case description was provided. 

During peer review of the entire case, where in our firearms section a second examiner 

reviews on paper the findings, interpretation, conclusion, and the draft report, the reviewer 

will also check whether context management was correct. If during either one of these 

checks it is shown that possibly biasing task-irrelevant information was still present before 

or during examination, a (second) blind comparison will be performed. When, after 

examination, it turns out that task-relevant information was mistakenly removed this will be 

reported back to the context manager, to improve the quality of context management in 

subsequent cases. When the previously removed information affects the interpretation of the 

results this will be reassessed. 

3.7 Flow-chart 

The project at the NFI’s Firearms section resulted in context management for the three main 

types of examination mentioned. In Figure 4 a flow-chart shows the steps in the 
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implemented context management system. After initial classification of the case as a general 

comparison, a comparison for police shooting incidents, or a technical examination, ballistic 

examination or reconstruction, the context management steps and checks are depicted. 

For a general comparison case, the context manager removes the case description 

and provides all necessary information, after which another examiner checks whether all 

potentially biasing information was removed before starting the examination of the case. If 

all contextual information - except for possibly available necessary information - was 

removed correctly, the second examiner will start the examination. If context management 

was not successful, this examiner will prepare the case for a third examiner as a blind 

comparison. After examination, the second examiner checks whether the necessary 

information available in the case description was provided by reviewing the original 

(unmanaged) case file. Then the findings, interpretation, conclusion, and the complete draft 

report will be peer reviewed. The examiner performing this task will again check whether 

context management was successful. If this was not the case and the markings are perceived 

as ambiguous, another examiner will be asked to perform an additional blind comparison. 

For a police shooting incident the examiner prepares the case for a blind comparison. 

A second examiner, just receiving the fired ammunition parts and the test fires from the 

submitted firearms, will perform the examination, ensuring that the examiner cannot be 

biased by e.g. the number of cartridges left in the cartridge-clip and the lot number of the 

cartridges. The first examiner receives the findings, interpretation, and conclusion from the 

examiner performing the blind comparison and writes the complete draft report. During peer 

review it is checked whether a blind comparison was performed. If this has not happened 

the examination has to be redone by performing a blind comparison. 

For technical examinations, ballistic examinations, and reconstructions, the emphasis 

generally lies on the gathering of information about the case, to be able to perform the 

experiments in the most informative way. When a comparison of markings is part of such a 

case, the evidence will be prepared for a blind comparison by the examiner. During peer 

review it is again checked whether a blind comparison was performed. If this has not 

happened the examination has to be redone by performing a blind comparison. 

 

 

FIGURE 4 
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3.8 Dealing with the examiner 

Implementing context management requires the cooperation of the examiners working with 

the procedures. The results of published studies on the risk of contextual bias in the forensic 

field are not all consistent
6
 and some examiners might disagree with the necessity of such a 

system and might even feel that their level of expertise or even their integrity is in doubt. 

Such responses derive from a lack of understanding of cognitive effects. Since the 

cooperation of the examiner is critical for the success of context management to minimize 

bias, it is important to provide some education on cognitive effects to all forensic examiners. 

The NFI, as well as the Netherlands National Police have been provided with such 

training on a number of occasions (such training has also been provided to forensic 

examiners in e.g. the United States, United Kingdom, Canada, Finland, and Australia). This 

illustrates the growing recognition that human examiners are the main instrument in many 

forensic domains. And that therefore their training must include how cognition relates to 

their work. 

Forensic examiners who received cognitive training have for the most part been very 

supportive and receptive of new context management procedures to minimize potential bias. 

3.9 A first step 

The implemented context management system is a first step in ensuring that task-irrelevant 

contextual information will not influence the comparisons and interpretations by forensic 

firearm examiners. Other forms of context management could be applied when possible, but 

the implementation of context management for every additional level of contextual 

information will make the procedure more complex and time-consuming. When 

implementing context management this should be taken into account. It is expected that 

contextual bias mainly plays a role when traces are ambiguous [2,35]. An assessment of the 

costs compared to the benefits can result in a workable compromise. 

The implemented system mainly focuses on the removal of contextual information 

for the benefit of comparisons at source level interpretation. When the examination request 

asks for an interpretation towards activity level such as with reconstructions, context 

                                                 

6
 An overview of studies on contextual bias in the forensic sciences can be found in Refs. [14, 42, 43]. The few 

studies in the forensic literature do not provide a clear answer. Some conclude that it is not a big issue [19-21, 

31]. In contrast, other studies do find effects of contextual information [32]. 
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management will also help in gathering the needed additional information, ensuring the 

optimal use of contextual information in casework. 

5 Discussion and conclusion 

We described the theoretical, psychological, and forensic aspects of contextual bias in 

forensic science, and we proposed a taxonomy of different sources of contextual irrelevant 

biasing information that can aid in the development of context management earlier [35]. 

Context management is a general approach for minimizing the impact of task-irrelevant 

information, and maximizing the role of task-relevant information. In this paper we applied 

that theory in the practice of firearm examinations with interpretation at source level. We 

described the development of context management in the Firearms section of the NFI. 

Context management can be implemented following the steps outlined in this paper. 

The two main approaches that are described in this paper are first, the removal of 

only the potentially biasing information, and second, the removal of all verbal and written 

information except for information that is necessary for the examiner to be able to do his 

job. The first approach was thought of to be less time consuming, since only cases 

containing possibly biasing contextual information have to be managed. However, because 

this approach is more susceptible to differences in interpretation of the removal criteria by 

the examiners, resulting discussions made it more time-consuming. The second approach 

resulted in a more straightforward, faster, and more objective procedure to minimize 

contextual bias. Depending on the type of examination performed, the number of examiners 

available, the preferred level of quality assurance, and the attitude of the examiners, 

different choices and compromises can be made, resulting in different procedures. 

During the implementation of context management some examiners stated that 

minimizing bias due to contextual information makes the examination more objective. This 

argument is - although appealing - not correct. Minimizing bias does not make the 

examination more objective, but it ensures that the subjective examination will be less 

susceptible to bias. The subjective nature of the examination is the very reason why 

procedures like context management should be implemented, to decrease the potential for 

bias. 

Making an examination more objective would require the possibility to measure the 

relevant features before comparison and to base the examination and interpretation on 

quantitative data. Implementing context management may result in an increased awareness 
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of the issues of contextual bias, and as a result an awareness of the need of more objective, 

evidence-based methods. To be able to work towards (linear) sequential unmasking, to 

negate the potential bias caused by the examination of the reference material before or 

simultaneously with the trace (Level 2), one needs to define what features to extract from 

the trace. If one can objectively measure features of the trace and reference material, 

algorithms and methods exist to compare those features, and provide a quantitative (and 

objective) assessment of the evidential strength. Of course, even with more quantitative and 

objective methods, human judgment will still play an important role in forensic science. For 

instance, representativeness of the background and training data and sampling decisions, but 

also choosing features and comparison algorithms, will always require (subjective) human 

judgment. The risk of being affected by external factors increases with increasing 

subjectivity [44], but ‘subjective’ does certainly not imply ‘unreliable’, or ‘not valid’. 
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Figure 1 Example of a comparison of one area of two bullets where some matching 

striations are visible at the bottom while the other striations seem to vary between the two 

bullets. 
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Figure 2 Flow-chart of casework for a Firearms section. The possible sources and 

corresponding levels of contextual information are given for every step of the process.  
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Figure 3 An example of the diversity seen in removing contextual information from one 

case description by ten different examiners. The marked (parts of) sentences represent the 

information that should be removed according to the examiners when applying the criteria. 
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Figure 4 Flow-chart of the three different routes of context management based on the three 

main types of examination. Within the flow-chart the levels of contextual information which 

are (partially) managed are shown. 


