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Cascading Bias of Initial Exposure to
Information at the Crime Scene to the
Subsequent Evaluation of Skeletal Remains*:

ABSTRACT: Thirty-eight participants took part in a study that investigated the potential cascading effects of initial exposure to extraneous
context upon subsequent decision-making. Participants investigated a mock crime scene, which included the excavation of clandestine burials
that had a male skeletal cast dressed either in female or gender neutral clothing. This was followed by a forensic anthropological assessment of
the skeletal remains, with a control group assessing the same male skeletal cast without any clothing context. The results indicated that the sex
assessment was highly dependent upon the context in which participants were exposed to prior to the analysis. This was especially noticeable
in the female clothing context where only one participant determined the male skeletal cast to be male. The results demonstrate the importance
of understanding the role of context in forensic anthropology at an early stage of an investigation and its potential cascading effect on subse-

quent assessments.
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human factors

The central role of human cognition in forensic science and
its effect on the interpretation of forensic evidence is being
increasingly recognized within the forensic disciplines (1). It is
clear that the concerns raised over expert decision-making and
their vulnerabilities have not only been highlighted in recent key
governmental reports (2-5), but also created a debate within the
literature, moving toward the emergence of “cognitive forensics”
as a defined field of research (6,7). Whilst the forensic commu-
nity is progressively accepting the issues involved within human
cognition and decision-making, the debate around how to iden-
tify, control, and minimize these effects is still ongoing (8). The
issue of how to increase objectivity and to minimize cognitive
biases entering a criminal investigation at an early stage has
been intensified (9,10), with a growing number of documentaries
drawing public attention and highlighting the consequences of
these  potential  biases, affecting evidence collection,
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interpretation, and presentation in a court of law (11-15).
Indeed, the criticism and discussions in the literature have
mainly focused on the biasing effect of domain irrelevant infor-
mation influencing the decision-making of experts, with pro-
posed solutions pushing for the need to minimize task irrelevant
contexts (15). Many of the recommended solutions are targeting
different disciplines within forensic science (16—18) at different
stages in the forensic science process (10,19,20).

However, what is considered, as relevant and irrelevant infor-
mation when making forensic interpretations is not always an
easy undertaking. Furthermore, it has been argued that there is
benefit in exposing the scientist to contextual information and
that mitigating bias by detaching the science from the criminal
process is in fact a disadvantage (21). Others suggest that such
exposure is good for motivating forensic examiners and for their
“personal satisfaction” (22). Further concerns have been raised
with regard to the fact that research into subjective decision-
making might detract from focusing on increasing the objectivity
with which forensic evidence can be interpreted (21), for exam-
ple, through an improved understanding of the dynamics of
forensic trace materials (23). Nevertheless, there are many cru-
cial decisions being made throughout the progression of evi-
dence from crime scene to court (24). The empirical evidence
base that underpins how one makes decisions, what influences
those decisions, and how to enhance decision-making outcomes
is still not fully appreciated in all forensic domains at all stages
of a criminal investigation.

In forensic anthropology, the cognitive impacts in play during
the assessment of human remains have only recently begun to
be assessed in published literature, with much focus being on
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issues of confirmation bias, expectation bias, and contextual
influences (25-28). Despite the fact that contextual and environ-
mental effects have been shown to be powerful influences on
how people construct, seek, as well as interpret information
(such as Anderson 2000 (29)), very little is known within foren-
sic anthropology about how early exposure of context might
affect the subsequent assessment of skeletal remains. Like other
forensic domains, exposure to environmental and contextual
influences varies, depending on the particular case, organiza-
tional practice and procedures, and the nature of the forensic
domain.

In some cases, forensic anthropologists may be called to the
crime scene in order to provide on-site identification of skeletal
remains (30), be part of the revision of search strategies (31), as
well as helping to preserve, excavate, and document the skeleton
in situ (30). This is of importance as the expertise and knowl-
edge of the forensic anthropologists on site can significantly aid
in the outcome of a death investigation (23). However, this
could also potentially create an early exposure to a potentially
significant amount of context that may in some cases, be consid-
ered as “task irrelevant” and have the potential to cause bias in
interpretation at a later stage. Some have argued that there might
be a potential for expectation bias in the interpretation of skeletal
remains when exposed to context, especially when making
assessments on ambiguous skeletons (27).

Furthermore, studies have also identified issues for potential
expectation bias when estimating sex of the skeletal remains
(32,33). However, it has also been highlighted within the domain
of forensic anthropology that contextual information specific to a
case is of high importance, especially in trauma assessments,
where a lack of context could have a severe impact on the inter-
pretation (34,35). Despite the discussion about the effect of con-
text in forensic anthropology, further empirical studies are
required to establish what factors and under what circumstances,
and at what stages within the biological profile approach, context
might influence the decision-making process and subsequently
bias the interpretation of the skeletal remains.

This study reports the findings from a series of experiments
undertaken to investigate the potential effects of initial exposure to
context at a crime scene upon judgment and decision-making. The
study specifically addressed whether clothing associated with
skeletal excavations could influence and impact the evaluations
and judgments of participants in order to examine whether early
exposure to such contexts would cascade (e.g., from the initial evi-
dence collection to the evaluation and interpretation) and affect the
subsequent assessment of the skeletal remains (36). This was done
to further examine the extent to which contextual biases are pre-
sent within forensic anthropological methods.

Methodology
Research Design

Participants in this study investigated a mock crime scene,
focusing on forensic archeological techniques and the excavation
of clandestine burials, followed by a “forensic anthropological”
assessment on the skeletal remains. The experiment was
designed in order to research whether initial exposure to extrane-
ous grave context had an influence on the primary working
hypotheses, and thereafter the assessment of the skeletal remains,
focusing on the estimation of sex. The experiment was carried
out in three phases, with a three-month interval between each
phase:

e Phase one: the preparation and the burial of the skeletal
remains,

e Phase two: the excavation and assessment of the skeletal
remains,

e Phase three: a control study, in which participants assessed
the skeletal remains blindly.

This was repeated over a period of two years. The research
provided no risk to participants and followed standard ethical
considerations and approval for incomplete disclosure of
research objectives.

Materials and Context

Four identical disarticulated casts of the human skeleton repre-
sentative of white males were used in this study. The same four
casts were used to replicate the study the following year. Casts of
human skeletal remains are regularly used in medical schools,
forensic anthropology, and osteology courses as teaching materials
in lieu of real skeletons. Therefore, the morphological features on
the casts used in this study possessed very distinctive male charac-
teristics, with arguably very few ambiguous features present.

The casts were dressed in clothes prior to burial, with two of
the male skeletons dressed in female clothing, and two dressed
in gender neutral garments, that is, perceived as either male or
female (see Fig. 1 for an example of skeletal casts dressed in
female clothing (a & b) and in gender neutral garments (¢ & d)).
This was to see whether “extraneous” clothing associated with
skeletal excavations (e.g., female clothing on a male skeleton)
could have an impact upon the early hypothesis, which could
later cascade and impact interpretation and decision-making
about the sex assessment at the later stage of the analysis. Fur-
thermore, the use of a very strong context such as female clothes
as opposed to a more ambiguous context (gender neutral cloth-
ing) allowed for a comparison within different types of contex-
tual influences, as studies have repeatedly shown that people
tend to hold on to their initial beliefs even if contradictory evi-
dence is presented (e.g., Anderson and Kellam 1992 (37)). In
addition, the skeletal remains were all buried with “neutral” arti-
facts associated with each burial. Similar items were included in
each of the graves such as contact lenses, mobile phones, SD
cards, train tickets, cigarette stubs, and coins.

Participants

A total number of 38 MSc students participated in this study
(with 11 participants in the female context group (Group 1), 12
in the ambiguous context group (Group 2), and 15 in the control
group), all with a bachelors degree and background in bioarche-
ology/biological and physical anthropology or osteology, with
training and experience in the use of osteological techniques on
skeletal remains. To minimize any potential influence on the
decision-making process, participants in this study were not
informed of the true nature of the experiment. The exercise was
therefore included as part of a forensic archeology module, in
which the final examination and assessment of the module
included taking part in a three-day mock crime scene excavation.
The course was run over a period of eleven weeks with the
course culminating in a simulation exercise of a serious crime
investigation. Incorporating this study in the module also
ensured that students took the exercise seriously and were moti-
vated to keep errors to a minimum, as they were being assessed
on their performance. The students on the forensic archeology
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FIG. 1—Graves a and b are skeletal male casts with female clothing, and grave ¢ and d are skeletal male casts with gender neutral clothing.

course, with previous background knowledge of forensic anthro-
pological/osteological assessments, were further asked to take
part in the subsequent forensic anthropological analysis postex-
cavation. This was set up in a mock mortuary facility. The par-
ticipants were told that this was a mock mortuary exercise
following the excavation, and to focus solely on the assessment
of the skeletal remains.

Procedures

Phase One: Preparation of the Burials and the Mock Crime
Scene—Four clandestine burials were created with each grave
having an approximate diameter of 120 x 80 cm, with a depth
of roughly 20 cm. Each grave included one fully clothed male
skeletal cast with associated grave artifacts. All graves were iden-
tical in shape and with similar grave artifacts, the only difference
being the clothing associated with the skeletal remains. Each indi-
vidual skeleton was blindfolded as well as being bound by the
feet and wrists, with imitation blood spattered on parts of the
clothes. This procedure was replicated for the following year.

Phase Two: Excavation and the Assessment of the Skeletal
Remains—The excavation of the skeletal remains took place
over three days, with participants asked to locate the potential
clandestine burials and excavate the graves accordingly. To
make the exercise as close as possible to a real crime scene
excavation, all participants had to follow protocols, chain of cus-
tody, and standards accordingly, with logs and entrance points
being observed at the scene of crime. Participants were randomly
assigned to groups of four/five with each group excavating one
burial. Participants were asked to log, document, and collect all
evidence accordingly based on the training received from the
forensic archeology course. The skeletal remains were recovered
and put in body bags and transported back to the mock mortu-
ary. Participants were first asked to document, remove and bag
the clothing and thereafter wash the skeletal remains. Participants
were then asked to lay out the skeletal remains in anatomical
order and thereafter conduct a biological profile following the
“forensic anthropological report sheet.”” The answering sheet
report included most traditional common metric and nonmetric
methods used in forensic anthropological textbooks for sex,
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ancestry, and age at death estimations. For the purpose of this
study, the relevant results pertaining to the sex assessment were
used.

Participants were asked to follow and complete the report
starting with visual assessments followed by metric analysis. In
addition, participants were also asked to write any visible signs
of pathology and trauma. At the end of the report, participants
were asked to provide a short nontechnical summary of their
analysis on the skeletal remains. Additionally, to understand the
decision-making process further, participants were also asked to
provide a confidence level (using a percentage scale 1-100) for
each assessment and final evaluation of the skeletal remains. Par-
ticipants were given access to reference materials and casts for
the most common methods used in forensic anthropology for
sex, ancestry, and age at death estimations (see for example
Buikstra and Uberlaker (38)), as well as calipers and measure-
ment boards for metric analysis. The time frame to conduct the
analysis in the mortuary was approximately 45 min—1 h.

Phase Three: A Control Study—A control group was created,
and phase three of the study was run several months after the
forensic archeology module ended, with 15 participants assessing
the same male skeletal casts used in the previous exercise but in
this phase, without any contextual influences. The skeletal
remains were laid out (without any clothing or artifacts) in a lab-
oratory facility, and participants with relevant background
knowledge in forensic anthropological/osteological techniques
were asked to establish a biological profile. Participants in this
group had not previously taken part in the mock crime scene
forensic archeology exercise. This allowed for a comparison of
answers between participants exposed to contextual influences
compared to participants conducting the analysis in isolation.
Participants were asked to fill in the same report sheet created
for previous participants and to conduct a full biological profile
following the report, providing a nontechnical summary of their
findings, together with their confidence level. Participants in the
control group were provided with the same access to the same
reference materials for sex, ancestry, and age at death estima-
tions as previous participants.

After the completion of the assessments, all 15 participants in
the control group were given a short summary of each burial.

The short summary included information with regards to the
skeletal remains being used in the mock crime scene exercise, as
well as information with regard to the location of the skeletal
remains, grave artifacts, and clothing associated with the skeletal
remains including both the female and the ambiguous clothing
contexts. A total of seven participants from the control group
received the summary report of the female burial contexts and
eight participants received the summary report of the “gender
neutral clothing.” Participants were asked to fill in a short ques-
tionnaire, elaborating on whether their answers in respect of the
additional information would change their previous decisions on
the assessment of the skeletal remains, and their confidence in
that decision-making process. This was to assess whether the ini-
tial judgment of a participant would be affected by the additional
information, or whether participants would confirm their initial
analysis without being influenced by the additional information.

Analysis

To examine whether there was a difference between the
groups as a function of the extraneous context, a series of chi-
square tests were carried out at the 95% significance level (with
the expected values being based on the observed values) using
SPSS. In addition, due to the small sample size of some cells, a
Fisher’s exact test was also reported. A one-way ANOVA was
conducted to compare the confidence level of the participants
with the three levels of condition (female clothing, neutral cloth-
ing, and control). This was followed by Independent #-test to
make a post hoc comparison. In addition, a dependent -test was
also used to compare the confidence level of participants within
the control group.

Results
Decisions of All Three Groups

A total of 38 participants took part of the study, with 11 par-
ticipants in the female context group (Group 1), 12 in the
ambiguous context group (Group 2), and 15 in the control
group. Figure 2 shows the distribution of the decisions on the
skeletal remains for all three groups sex assessment with

Final decision-making for all groups

16
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Participants

M Group 1 (Female Context)
H Group 2 (Ambiguous Context)
M Control group

Male Male?

Undetermined

Female? Female

Decisions

FIG. 2—The distribution of participant’s final assessment of the skeletal remains for all three groups.
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“male?” and “female?” being the representative terms that indi-
cate “possibly” male and “possibly” female in anthropology.

Chi-Square and Fisher Exact Test Comparing Groups in Sex
Assessment

Control versus Group 1 and Group 2—The chi-square was
used to compare the Control group to both crime scene groups
(Group 1 and Group 2) in order to see whether there was a sig-
nificant difference between the groups as a function of the “ex-
traneous” contextual information. The result of the chi-square
test revealed a significant difference between Control group and
Group 1 and Group 2 with a chi-square, <0.005 and a p value
of <0.01. The Fisher exact test showed <0.003 and a p value of
<0.01 (see Table 1 for further details).

Control versus Group I—The chi-square was used to statisti-
cally determine whether the distribution of categorical variables
between the Control group (no context) and Group 1 (Female
context) differed significantly from one and other. The result of
the chi-square and Fisher exact test revealed a significant differ-
ence with a chi-square, 0.000 and a p value of <0.01 and the
Fisher exact test showing <0.000 and a p value of <0.01. (see
Table 1 for further details).

Control versus Group 2—The chi-square was used to statisti-
cally determine whether the distribution of categorical variables
between the Control group (no context) and Group 2 (gender
neutral context) differed significantly from one and other. The
chi-square revealed no significant difference with a chi-square,
0.121 and a p value of >0.05. This was also the case of the
Fisher Exact test, showing >0.075 with a p value of >0.05 (see
Table 1 for further details).

Group 1 versus Group 2—The chi-square test was used to sta-

tistically determine whether the distribution of categorical vari-
ables between the Group 1 (Female context) and Group 2

TABLE 1—Chi-square and Fisher’s exact test results.

Value df Asymp Sig. Exact Sig.

Control versus Group 1 and Group 2 (N = 38)

Pearson’s chi-square 12.887 3 0.005 0.002

Fisher’s exact test 11.848 0.003
Control versus Group 1 (N = 26)

Pearson’s Chi-Square 22.159 3 0 0

Fisher’s exact test 21.976 0
Control versus Group 2 (N = 27)

Pearson’s chi-square 4.219 2 0.121 0.075

Fisher’s exact test 3.721 0.075
Group 1 versus Group 2 (N = 23)

Pearson’s chi-square 12.046 3 0.007 0.002

Fisher’s exact test 11.669 0.003

TABLE 2—An overall summary of the mean confidence value across all
three groups.

Group N Mean % SD SE

Group 1 (Female context) 9 57.78 15.635 5.212
Group 2 (Gender neutral context) 11 80.91 12.210 3.682
Control group 15 79.33 7.037 1.817
Control group after context 15 68.67 9.904 2.567

(Ambiguous context) differed significantly from one and other.
The chi-square test revealed a significant difference with a chi-
square, 0.007 and a p value <0.01. This was also the case of the
Fisher exact test showing <0.003 and a p value of <0.01 (see
Table 1 for further details).

Comparing Confidence Level

A one-way repeated measure ANOVA was conducted to com-
pare the confidence level of the participants between the three
levels of conditions (female context, neutral context, and con-
trol). This was followed up by an independent sample #-test to
make a post hoc comparison between conditions in order to see
where the change might have taken place. An overall summary
of the mean confidence value across all three groups outlined in
Tables 1 and 2.

There was a significant difference in the confidence level of
the participants at the p < .05 level for the three conditions; F
(2.32) = 12.821, p = 0.000.

Crime Scene Group 1 and Group 2

The result from the independent samples 7-test comparing the
confidence level for participants in Group 1 (female grave con-
text) and Group 2 (gender neutral context), indicated a statisti-
cally significant difference in the confidence level for Group 1
(M = 57.78 SD = 15.63) given female grave context and Group
2 M = 80.91 SD = 12.21) given gender neutral grave context; ¢
(18) = =3.719, p = 0.002.

Group 1 versus Control

The result from the independent samples #-test comparing the
confidence level for participants in Group 1 (female grave con-
text) and the Control group (no context) showed a significant
difference in the confidence level for Group 1 (M = 57.78
SD = 15.63) given female grave context and the Control group
M =79.33 SD=7) given no context; #22)= —4.659,
p = 0.000.

Group 2 versus Control

The result from the independent samples 7-test comparing the
confidence level for participants in Group 2 (gender neutral con-
text) and Control group (no context) indicated no significant dif-
ference in the confidence level for Group 2 (M = 80.91
SD = 12.21) given gender neutral grave context and the Control
group (M = 79.33 SD = 7) given no grave context; #(24)=0.416,
p = 0.681.

Control Group

A paired sampled 7-test was conducted to compare confidence
level for participants in the control group before and after con-
text. The results show a significant difference in confidence level
before (M =79 SD = 7) and after (M69 SD10) context; #(14)=
4.675, p = 0.000.

Decision-making Change of Participants in Control Group after
Context

After all 15 participants assessed the male skeletal cast
blindly, seven participants received the summary report of the
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female burial contexts and eight participants received the sum-
mary report of the “gender neutral” burial contexts. Only two
participants in total (one participant from each subgroup) chan-
ged their initial decision on the male skeletal casts after receiv-
ing the summary context. The initial assessments changed from
male to undetermined and from male to male?

Discussion
Participants Sex Assessment

The findings of this study show that initial exposure to con-
text at a crime scene can affect the subsequent assessment of the
skeletal remains. The results indicated that there was a difference
in the sex assessment made by the participants of the male skele-
tal cast that was highly dependent upon the context they were
exposed to prior to the analysis. This was increasingly noticeable
when participants were exposed to a “strong” context. For exam-
ple, in Group 1 (female context), only one participant (9%)
assessed the skeletal cast to be “male,” two assessed it to be
“male?” (18%), three assessed it to be “female?” (27%), with
five of the participants providing an assessment of “undeter-
mined” in their final interpretation (45%). However, in Group 2
(ambiguous context), seven participants (75%) assessed the
skeleton to be “male,” two stated “male?” (16%) and only one
participant (8%) provided a conclusion of “undetermined” in
their assessment.

The cascading effect of the contextual information was also
notable when comparing both groups to the control, with all par-
ticipants in the control group assessing the skeletal cast to be
male. This demonstrated that the female clothing associated with
the male skeletal cast did affect the sex assessment of the skele-
tal remains, whilst the gender neutral setting did not have as
much of an affect upon the final sex assessment reached by the
participants. Previous studies addressing contextual influences
and forensic anthropology have shown that when ambiguity is
involved in the assessment of skeletal remains, a strong context
(such as DNA) influenced the interpretation of participants with
regard to sex assessments on the skeletal remains (26). However,
this study highlights that influence can vary and the results
shows that the strength of the context in which the decision is
being made, as well as the direction of the bias (39) played a
significant role.

Confidence Level

The results also showed that there was a significant difference
in the confidence level of the participants when comparing
Group 1 and Group 2, with participants in Group 1 having a
lower certainty in general in their assessment and final evalua-
tions compared to Group 2. This indicates that although partici-
pants in Group 1 arguably did not make the “correct”
assessment of the skeletal remains of the male cast, their confi-
dence level in the final assessment suggests that they were not
as confident in their judgments when compared to participants in
Group 2. Exposing participants to a strong “extraneous’” context
(such as female clothing) might have created an early hypothesis
and initial belief that the skeletal remains were in fact female.
Studies have demonstrated that prior beliefs can be resistant to
change (40) and that once a hypothesis is formed it is difficult
to adjust the tenacity of that belief even after receiving new
information that contradicts or dis-confirms the basis of that
belief (41). Therefore, it is perhaps not surprising that the

majority of participants in Group 1 were not as confident in the
sex assessment of the skeletal remains as the context might have
contradicted their initial belief of the skeletal remains to be of a
female. Equally, for participants in Group 2, the gender neutral
context might not have created as strong an initial belief com-
pared to Group 1 and therefore resulted in participants having
more confidence in making their final evaluations when making
a sex estimation on a clearly male skeletal cast.

Similar results were found in the control group where the 15
participants also showed a difference in their confidence level
before and after receiving the short report. Although participants
did not change their initial judgment of the skeletal cast being a
male, their confidence in that judgment was reduced after receiv-
ing the description of the clothing and grave artifacts associated
with the skeletal remains. This indicates that context did indeed
affect confidence in the decision-making, but not the decision-
making outcome of the skeletal remains.

Metric and Nonmetric Assessments

This study included both metric and nonmetric analysis on
nonambiguous skeletal casts, and it is important to highlight
that the aim of this study was not to conduct a validation and
classification study of nonmetric and metric methods used in
forensic anthropology. The focus of this study was to look fur-
ther into the role of early exposure to context at a crime scene,
and how that might unconsciously influence subsequent analysis
at a later stage. This is important, as previous validation and
classification studies within sex assessments in forensic anthro-
pology have generally shown these methods to be reliable, with
high classification accuracy, specifically for sex estimation of
the pelvis (42,43). Furthermore, the assessment of the partici-
pants was based on the basis of the overall inferences made
from all methods available, (both metric and nonmetric), rather
than on one technique, or the single traits scored for each
method. However, the majority of decision-making ‘“‘uncertain-
ties” for participants in Group 1 were based more within the
nonmetric methods used, as the results from the metric methods
showed (according to the measurement), the skeleton to be
clearly from a male.

Previous studies within forensic anthropology have shown that
people tend to rely upon visual methods more frequently than
metric ones specifically within sex assessments (44). It is plausi-
ble to suggest that participants in this study tended to rely more
upon the visual traits, giving room for interpretations more in
accordance with their initial beliefs, as prior studies in forensic
anthropology have shown that there is a tendency to change the
scaling of single traits to fit the overall decision reached (25).
Moreover, some morphological traits of skeletal casts may not
be as ‘“clear” in features as real skeletal remains and therefore
arguably an element of ambiguity on certain traits might have
been inherent to the experiment, causing participants to uncon-
sciously rely on the context further when making decisions on
visual assessments.

Equally, it is important to highlight that this study was based
upon a mock crime scene, with a limited sample size (due to
participant availability), with nonworking experts within the field
of forensic anthropology. Although being an expert has been
shown to generally lead to higher performance, there are also
cognitive vulnerabilities inherent in expertise due to the mecha-
nisms of the brain for storing and processing information (45—
47). A recent empirical study with experts in crime scene inves-
tigation showed that prior information did effect experienced
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crime scene investigators; they interpreted the crime scene differ-
ently dependent on the prior information that the examiners
obtained (10). Therefore, a valuable comparable study would be
to see whether similar effects could be found amongst working
professional anthropologists. In addition, observing if the same
effect would have been present when dressing female casts in
male clothing would be an interesting thing to study in the
future.

Combining Individual Assessments

There is a growing consensus in the forensic science commu-
nity with respect to cognitive biasing effects, and how to mini-
mize the risk they pose in forensic casework. The most common
solution proposed is the creation of a context free environment,
separating the analyst from potentially biasing information (8),
as the opinions of forensic scientists are considered to be pro-
duced independently, and not influenced by elements of the case
that have no relevance to the scientific process. However, in
forensic anthropology, it is important that the forensic anthropol-
ogists are present on site helping to preserve, excavate, and doc-
ument the skeleton in sifu and mitigate the potential for the loss
of important information pertinent to the anthropological assess-
ment of the remains. Whilst it is recognized that it is important
to utilize a combination of different types of evidence in the cre-
ation of a biological profile, this carries the risk of the anthropol-
ogist being exposed to “extraneous information” at a very early
stage of a forensic investigation. This needs to be considered
when developing approaches for scene management and evi-
dence collection and assessment. It is also important to consider
that grave artifacts and items of clothing associated with skeletal
burials are evidence in their own right. This study shows that
clothing was influential and therefore indicates that it may be
beneficial for these items to be considered separately from the
assessment of the bone features to reduce the potential for cas-
cading bias.

Almost every forensic case involves a variety of different spe-
cialized personnel, with both scientists and law enforcement
working closely together and bringing different skills. Address-
ing and removing “irrelevant context” has therefore raised con-
cerns that such an approach may create silos of the different
personnel that hampers an integrated approach within the prac-
tice of forensic science and in the delivery of robust forensic
reconstructions (21). Therefore, in many cases, it is acknowl-
edged that contextual information will have a role in assisting
the construction of forensic reconstructions. However, whilst not
all contexts will have a biasing influence, this study does illus-
trate that it is possible for context to affect decision-making at a
subconscious level. It is important to be aware of such instances
and to ensure that inferences presented incorporate an apprecia-
tion of the potential for cascaded bias from the introduction of
context.

Finding an appropriate balance between the risk and benefits
of enacting solutions that seek to deal with the issues of extrane-
ous context is not an easy undertaking. It could be argued that
ideally, the forensic anthropologist collecting the skeletal
remains might need to be different to the analyst conducting the
biological profile in order to allow the analyst to carry out their
assessment without context associated with the death scene or
the body itself. This would mean a change in working practices
that may not always be feasible or straightforward, but this
approach has been successful in some high volume laboratories
within other disciplines (17,46).

As other forensic disciplines have shown and accepted that
human decision-making (particularly in the difficult and ambigu-
ous cases) is vulnerable to unconscious context effects, the disci-
pline of forensic anthropology is not an exception. Tackling
potential context effects in forensic anthropology is not an easy
task, and due to the complexities of the decision-making
involved, which must often be made in line with existing poli-
cies or procedures, acknowledging the existence of cognitive and
contextual effects and identifying situations in which it may
occur is the first step in the right direction.

Moreover, improving our understanding of human decision-
making within forensic anthropology (and the wider forensic
science disciplines) by undertaking more empirical research, will
produce data that will aid further understanding of which factors
lead to and influence a decision. Embracing a constructive dis-
cussion about the role of human decision-making in the forensic
sciences, and fostering a transparent and sustainable culture of
context management based upon empirical findings will allow
the forensic anthropology community (as well as other forensic
disciplines) to openly explore decision-making within the foren-
sic process, defining where issues exist, and finding ways in
which decision-making processes can be enhanced to ensure the
delivery of robust transparent forensic reconstruction approaches.

Conclusion

This study has provided an important step toward understand-
ing the potential effects of initial exposure to contextual effects
at a crime scene upon judgment and decision-making within
forensic anthropology. This study specifically showed that “ex-
traneous” grave clothing associated with skeletal excavations
impacts upon initial beliefs, judgments and the subsequent
assessment of the skeletal remains. This was only noticeable
when participants were exposed to a strong female context. Fur-
thermore the results also showed that there was a significant dif-
ference in the confidence level of the participants, depending on
the context. Similar results were found in the control group
where a difference in confidence level of participants was identi-
fied before and after receiving context. The forensic anthropo-
logical community has come far in the development of the
discipline, but as other disciplines have started to act and entered
the dialogue of cognitive interpretation issues, further research
within the discipline is needed to articulate and develop frame-
works that incorporate an understanding of when context may
influence the interpretation of evidence.
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Appendix Cross-tab table of the group responses
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Responses

EF? M M? U Total

Group 1 Female context Count 3 1 2 5 11
Expected count 0.9 7.2 1.2 1.7 11.0

2 Gender neutral context Count 0 9 2 1 12
Expected count 0.9 7.9 1.3 1.9 12.0

3 Control Count 0 15 0 0 15
Expected count 1.2 9.9 1.6 2.4 15.0

Total Count 25 4 6 38
Expected count 3.0 25.0 4.0 6.0 38.0






