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Over the years, forensic science has primarily positioned itself as a service provider for the criminal justice
system, following the dominant and traditional reactive law enforcement model. Unfortunately, this focus
has limited its capacity to provide knowledge about crime systems and to support other forms of policing
styles through forensic intelligence. Although forensic intelligence research has steadily developed over the
last few years, it is rarely covered in the core of academic teaching and research programs. Developing
forensic intelligence programs would empower graduates with an awareness of forensic intelligence
meaning and models, creating great opportunities to shape their future professional activities and pro-
gressively shift the dominant paradigm through a bottom-up approach. In this article, the teaching and
learning strategies in forensic intelligence developed at the University of Lausanne (Switzerland) and
adapted at the University of Technology Sydney (Australia) and the Université du Québec a Trois-Riviéres
(Canada) are presented. The objective behind the strategy is to reflect on and work on real case scenarios
using a progressive teaching and learning approach that builds upon the theory and practical exercise
putting students in real-life situations. Through this innovative learning process, students move away from
the Court as the sole end purpose of forensic science. They learn to adopt different roles, adopt a proactive
attitude as well as work individually and collaboratively. This teaching and learning strategy breaks the
current silos observed in the forensic science discipline by focusing on processes and critical thinking. It can
be foreseen, through the evolution of crime and policing models, that the learning and teaching strategy
described in this article offers and will offer the students with many new job opportunities. The article
concludes with the advantages that such teaching and learning programs in forensic intelligence bring to

the forensic science community.
© 2023 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Over the years, forensic science has primarily positioned itself as
a service provider for the criminal justice system, following the
dominant and traditional reactive law enforcement model [1]. Un-
fortunately, this focus has limited its capacity to provide knowledge
about crime systems and to support other forms of policing styles.
Information conveyed by traces exists beyond the evaluation im-
posed by the criminal justice system and should be integrated into
proactive styles of policing and security studies [2-5]|. While
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traditionally forensic science focuses on examining the features of a
trace to elicit and assess explanations behind the source of, or ac-
tivity leading to that trace in a given case, it has a larger, continuous
and complementary scope, focussing on criminal activities to dis-
rupt, prevent and reduce crime [6-8]. The process relies on forensic
case data collection, analysis and interpretation, and aims to assist
decision makers in affecting change in a number of ways across
organisations (private or public), from policy design to more op-
erational and tactical levels of policing. This is referred to as forensic
intelligence [9].

Forensic intelligence research has steadily developed over the
last few years (see for example, [8-13]). However, to the best of our
knowledge, it is rarely covered in the core of forensic academic
teaching and research programs, while some practitioners (police,
laboratories, agencies, private companies) use it formally or
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informally depending on the organisation and the managerial un-
derstanding of the meaning of forensic intelligence [14-16]. There
are a few exceptions in academia, such as the University of Lausanne
(UNIL), that has been conducting research in and teaching forensic
intelligence since the 1990s and more recently, the University of
Technology Sydney (UTS) and Université du Québec a Trois-Riviéres
(UQTR). One of the main challenges to develop and integrate forensic
intelligence and its underlying transversal and proactive approach is
that most forensic science degrees still follow the dominant para-
digm that forensic science is a patchwork of specialised disciplines
assisting the criminal justice system [17]. A move towards a holistic
discipline that studies traces to answer justice and security ques-
tions is necessary, where collaboration and understanding of other
disciplines and professions such as first responders, investigators,
crime analysts, criminologists and managers is valued [18]. Besides,
forensic intelligence being more practiced in the professional sphere
than formalised theoretically, this role of forensic science does not
naturally find its place within higher education and research, suf-
fering from the usual barriers between academia and the practi-
tioners [19]. Forensic intelligence has no existence in the theoretical
models taught in university programs and also in the applied crime
analysis professional environment' [20]. This has not only hindered
the development of teaching and research programs in forensic in-
telligence, but has also limited its implementation in practice. On the
one hand, forensic students have little or no knowledge of forensic
intelligence when they start a professional career and on the other
hand, proactive policing models rarely take advantage of the in-
formation potential of the traces. The lack of formalisation of for-
ensic intelligence in academic programs and professional
development is a missed opportunity to expand the contribution of
forensic science. It also hampers the development of shared
knowledge and best practices as well as of a joint professional and
academic community around forensic intelligence. Developing for-
ensic intelligence programs would empower graduates with an
awareness of forensic intelligence meaning and models, creating
great opportunities to shape their future professional activities and
progressively shift the dominant paradigm through a bottom-up
approach. In other words, such programs trigger a virtuous circle.
This is demonstrated by the new positions that have been created in
forensic intelligence and filled-in by graduates that we know of in at
least Australia, Canada, France and Switzerland.

In this article, we will present the teaching and learning strategies
in forensic intelligence developed at UNIL and adapted at UTS and
UQTR. The objective behind the strategy is to reflect on and work on
real case scenarios using a progressive teaching and learning approach
that builds upon the theory and practical exercise putting students in
real-life situations. This case study approach to learning has been used
successfully since the early twentieth century in business, law and
medicine [21]. It involves problem-based learning, data visualization
and reporting, in addition to promoting the development of analytical
and critical thinking as well as collaborative and communication skills
[22], which are essential in forensic science [23].

2. Method
2.1. Data acquisition and anonymisation

To build teaching scenarios and material that mimic the types of
activities and/or roles, and the thinking required in the professional

! This was highlighted in the International Association of Crime Analysts (IACA)
report on page 7 [20]: “There will be no confusion in this area among actual professionals
in the field, but for other readers we must emphasize that crime analysis has nothing to do
with the analysis of crime scene evidence, including blood spatters, DNA, fingerprints, and
ballistics. Crime analysis is wholly unrelated to forensic science.”
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environment, case description and summary of exhibits (including
photos) collected during crime scene examinations were obtained
through collaboration with Swiss police forces, namely Police
neuchateloise and Police cantonale vaudoise (state police services),
as well as Police municipale de Lausanne (city police service). Data
related to thefts and burglaries identified as being part of series were
acquired, in particular four series of five cases each. Data was
anonymised to remove any identifiable features (names of people
involved, case numbers and locations were slightly changed). Each
case was attributed a unique case number. A summary of the case as
well as a journal entry were generated for each case (directly
adapted from real police data) and were used and provided to the
students to mimic real conditions, including a police record, a for-
ensic department record and the traces collected on the case (see
Fig. 1). This step was time consuming and resulted from the long-
lasting collaboration between the School of Criminal Justice at UNIL
and the mentioned police forces.

Since the original material came from Switzerland, names and
locations were modified to reflect the Australian (UTS) and Canadian
(UQTR) local context. The material was also translated into English to
be taught at UTS.

2.2. Teaching and learning process

Forensic intelligence is taught during the second year of the
Bachelor of forensic science at UNIL,”> whereas it is taught during the
third year at UTS and UQTR. In these three universities, forensic
intelligence is one of the core subjects of the Bachelor of forensic
science. This article and the description of the teaching and learning
process focuses on the practical exercise, as this is the most in-
novative. In parallel, students follow between 24 and 30 hours of
lectures on forensic intelligence, which enables a blended-learning
approach. In some instances, students get to know theoretical con-
cepts prior to having to use them in practice. In other instances,
students discover concepts and notions through practice and relate
it to the theory at a later stage. The practical exercise focused on this
case-based approach is completed during the computer laboratories
and span over 14-16 hours. It starts from a case analysis and slowly
progresses to a series analysis by gradually highlighting the im-
portance to not consider the case isolated from the crime environ-
ment. The complete process is based on seven core tasks, relying on
the data acquired from the police and forensic science services.
Students are brought to use an hypothetico-deductive reasoning,
namely the generation of hypotheses based on the observation of
traces, followed by the testing of these hypotheses through further
observations in a cyclic manner [8]. Through this approach and the
adoption of different roles related to forensic science activity (crime
scene examiner, forensic investigator, forensic coordinator, forensic
analyst and expert), students are progressively introduced to an
integrated and broader vision of forensic science. The scenarios and
series combine different types of traces (i.e. DNA, fingermarks,
shoemarks, tool marks and glove marks) as well as circumstantial
information (i.e. date, location, modus operandi, situational con-
siderations). By using real case data, students have a strong con-
nection to work-integrated learning. The students work individually
and collaboratively through this series of tasks, typically conducted
informally by practitioners, and use the same set of knowledge,
critical thinking and attitudes that they would use in real life. Stu-
dents are thus trained to work collaboratively with fellow forensic
scientists as well as other stakeholders such as investigators, crime
analysts and prosecutors.

2 In Switzerland, the forensic intelligence subject is also available to master stu-
dents who did not undertake the bachelor of forensic science at UNIL.
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Fig. 1. Data acquisition and anonymisation.

This teaching and learning strategy was first delivered at UNIL in
spring 2017 and has been delivered and improved each year since
(i.e. delivered 6 times so far). The tasks as well as the assessments
were slightly adjusted to suit the respective teaching and learning
strategies at UTS (first delivered in 2019 and delivered 4 times so far)
and UQTR (first delivered in 2019 and delivered 4 times so far) as
well as the number of contact hours available. The tasks are de-
scribed in the following sections.

2.2.1. Task 1: Case analysis

During task 1, students work individually. Their objective is to
analyse a case to extract a profile that should summarise the case
and infer some leads for the investigation, i.e. tactical intelligence.
Technically, they also learn how to make an association chart using
i2 Analyst’s Notebook® software, a rich, data-centric analysis and
visualisation environment designed to help analysts create a model
of their case, and discover key information hidden in the mass of
data commonly collected in forensic science and investigations. The
student plays the role of a crime scene examiner who tries to syn-
thetise and exploit the observations made and traces collected
during the crime scene examination. The student is required to
analyse the case using a chart to highlight important elements and
make relevant inferences, in particular, the case profile, modus op-
erandi and perpetrator(s)’s profiles based on the types, number and
relative positions of traces, as well as the location and time of the
event. The following stages help refine the student’s inferences on
the case.

Despite not being the main topic of the different tasks, triage
issues must not be forgotten in the case analysis and the subsequent
steps of the forensic investigation. Triage should occur from the
earliest opportunity in the forensic process and requires a generalist
forensic approach, combined with an interdisciplinary, multi prac-
titioner participation making decisions around questions to be asked
and answered and analytical priorities. These issues are specifically
learnt and practiced in other subjects in their forensic science cur-
riculum, such as crime scene investigation, forensic assessment, or
complex case management. The forensic intelligence practical ex-
ercise described in this article provides the opportunity to

3 Tactical intelligence “supports front-line enforcement officers in taking case-
specific action and as a consequence is relevant to specific investigations. The criminal
environment of interest is a micro-level one (i.e. local or punctual). The use of this
type of intelligence is case-to-case and lacks a greater understanding of long term or
wider geographical problems” [24,25].

understand how triage and forensic intelligence interact, including
how intelligence may inform triage decisions [4,26,27].

2.2.2. Task 2: Case reporting and comparison analysis

During task 2, students present their cases to their peers and
work collaboratively. The objective is to compare their respective
cases and group them into series (i.e. cases possibly perpetrated by
the same offender or group of offenders). Similar to a police briefing,
they are asked to summarise their findings verbally in no more than
2 minutes and try to identify cases that are potentially linked to
theirs during their peers’ presentations. A group discussion then
follows, where they have the opportunity to share their charts and
findings with their colleagues, in order to corroborate details that
would link the cases together. The cases may be linked through re-
current traces, similar modus operandi, and/or circumstantial in-
formation. Students use analogy based on traces and circumstantial
information to detect series. Once they have identified cases po-
tentially linked to theirs, they critically analyse the links (type, ac-
curacy, strength and quality of the links, etc.). This task mimics the
verbal or written exchange of information that typically happens
daily amongst crime scene examiners, forensic investigators and
coordinators.

2.2.3. Task 3: Series analysis

During task 3, students work individually. The objective is to
analyse a series of cases potentially linked to extract the profile of
the series and provide recommendations to a decision maker, i.e.
operational intelligence.” Technically, students learn how to re-
present a series of cases on the i2 Analyst’s Notebook® software. The
student plays the role of a crime analyst or forensic coordinator who
collates information related to a series of cases potentially linked
and analyses the series through modelling and visualisation. The
student is required to infer a profile of the series and of their per-
petrators, as well as propose a consolidated modus operandi based
on their analysis. They are also required to suggest operational
measures to understand the added-value their intelligence may
bring to other stakeholders, such as supervisors, resource-allocators,
forensic coordinators or senior investigators.

4 Operational intelligence “involves assisting in planning crime reduction activities.
The criminal environment of interest is considered a "meso-level” and supports de-
cision-makers that are responsible for geographical areas or who command teams. It
allows for identification of the main priorities and is thus relevant to a part of a crime
series” [24,25].
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2.2.4. Task 4: Method analysis

During task 4, students work collaboratively. The objective is to
share and compare their analysis and findings to collectively im-
prove the analysis of the series. Students work together to find out
the best method to analyse a series of cases, to extract a series profile
and to create an improved series chart based on their discussion.
They collectively discuss and manage uncertainties and they play the
same roles as in task 3. This task is highly relevant as the students
realise and understand how series can be interpreted and visually
represented differently from one person to another. They must
therefore deal with the way others perceive it and come to a mutual
agreement.

2.2.5. Task 5: Communication of intelligence product

During task 5, students communicate their improved intelligence
product as a group. The student plays the role of the crime analyst or
forensic coordinator who presents the series to their colleagues who
do not know anything about the series. The students present the
results of their combined analysis as well as their inferences, hy-
potheses and recommendations. They must overcome the challenges
related to building and presenting an intelligence product within a
limited timeframe, and they are encouraged to support and situate
their hypotheses and recommendations in the context of their series.
To do this, basic open-source intelligence work can be conducted in
order to uncover relevant criminal and socio-demographic features
and characteristics which they can rely on. This develops their
communication skill and ability to summarise information accu-
rately and efficiently to an audience that have no previous knowl-
edge of their cases and series. This task also enables students to see
how other groups performed, which enriches their understanding of
the method and underlines its general character.

2.2.6. Task 6: Memory update following the arrest of (a) person(s) of
interest (POI)

During task 6, students participate to a class discussion led by the
teaching assistants. The objective is to integrate the characteristics of
the POI(s) in their series analysis and update their hypotheses ac-
cordingly through reflection. Initially, the students are told that one
or more POI(s) were arrested and they are asked to decide what
steps must be taken, in what order and what are the priorities to
gather the necessary information from the POI(s) (e.g. ink print of
the POI(s)’ shoes, fingerprints, DNA, seize tools found in the POI(s)’s
vehicle). They have to assess the advantages of certain analyses as
well as their limitations (e.g. a DNA profile will take time and may
take up to 10 days to be obtained). Once the proper steps have been
identified, the teaching assistants present the information collected
through a PowerPoint presentation (e.g. ink prints of the POI(s)
shoes, the DNA profile of the POI(s)). Students then discuss their
reasoning process (e.g. elimination of the POI(s), refutation of hy-
pothesis, coherence between the POI(s)’s profile and the profile of
the series, streamlining of the series). The student plays the role of a
forensic investigator, a forensic coordinator or crime analyst and is
required to compare the available information to decide whether the
POI(s) could be involved in the series. This task develops their col-
laboration skills, in particular with investigators and prosecutors.
Students are made aware that interpretation becomes more court
oriented (evaluative) from this point [8], making clear in the dialog
with investigators the nature and limitations of information com-
municated and forensic operation to be carried out. The transition
from information to evidence as well as cognitive bias are discussed.

2.2.7. Task 7: Pattern detection and analysis

During task 7, students work in parallel to the teaching assistants.
The objective is to detect and analyse patterns in an extended da-
taset of crimes. The technical objective is to develop their compe-
tencies in detecting and analysing series within large datasets using
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spreadsheets. The student plays the role of a crime analyst who is
trying to obtain an understanding of the scope and extent of the
series through comparison with other cases over time and space,
combining forensic and circumstantial information. This task goes
beyond the simple consideration of the context provided for in task
5, and simulates the exploitation of the crime intelligence database
and the integration of forensic information described in [28].

Tasks 6 and 7 can be removed without compromising a coherent
learning experience since previous tasks provide the main building
blocks to understand and practice forensic intelligence. This enables
flexibility to adapt to time constraints and learning strategies in the
different universities.

2.2.8. Assessment tasks

Authentic assessment has gained recognition in higher education
as students utilise the same set of knowledge, critical thinking and
attitudes that they would apply in real-life. It was shown that au-
thentic assessment improves higher education students’ learning
experience and employability skills [29,30]. Different authentic as-
sessments were designed in the different universities, but all the
assessment methods rely on the tasks described above.

At UNIL and UQTR, the case and series analysis charts are as-
sessed and used in an oral exam where students are asked to discuss
their chart and any recommendations they would give to a decision
maker, similar to what would be done in a real-life setting. At UTS,
students submit a short report, including their charts and re-
commendations they would give to a decision maker, replicating
what they would be likely to produce when working as forensic
scientists or crime analysts. Charts are assessed on objective criteria,
such as visualisation standards, appropriate legend, avoidance of
ambiguities, etc. [31]. A series of engaged learning activities com-
pleted before and/or after the computer labs also allows students to
evaluate their learning and reflect on the developments that con-
tribute to the profession of forensic science.

In addition to the oral and written assessment, the students are
also assessed on active involvement and contributions throughout
the different steps, based on attendance, ability to work in groups
and individually, submission of results at the end of each computer
lab. The collaboration aspect is assessed in two ways: on the product
side, results provided by a group are formally assessed by teaching
assistants and the mark applies to all students from the group. On
the behaviour side, teaching assistants observe students on how
they collaborate during the tasks (active or passive), what role they
play and what contribution they bring to the group. This second
assessment may influence the mark of student upwards or down-
wards.

3. Results and discussion

End-of-the-year surveys consistently show positive perceptions
of the pedagogical approach. The limitations are mostly related to
parameters that are difficult to control, such as technical issues, the
desire to create smaller groups or to devote more time to the
modelling phase. Some issues related to points of articulation be-
tween theory and exercise will be further discussed below.

In the higher education space, case-based approach and au-
thentic assessment have gained in popularity as they “embrace the
interaction between the context, intellectual understanding of the
concept or phenomena and its practical application” [32]. Indeed,
learning approaches where students develop or modify their ex-
isting knowledge through real life-like experience, reflective ob-
servation, active experimentation and communication have been
found to be more effective in long-lasting learning outcomes and
inducing a deep approach to learning. It challenges their ability to
solve complex problems that they are likely to experience in the
workplace [32,33].
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Fig. 2. Task 1: Example of a case analysis chart relating to a burglary.

Case studies provide a structured and transversal teaching and
learning material that was successfully adapted in different coun-
tries and different environments. It also shifts the focus of forensic
science education away from techniques towards inference pro-
cesses and forms of reasoning which are essential at all stages in the
forensic science process. These arguments were reflected in the end-
of-the year student surveys as students mentioned that:

“The case study was engaging, challenging and helped us build
logical connections. It allowed me to gain an overview”.

“The subject gave a good overall look at how forensic disciplines
can connect. It reshapes the current learning to be more inclusive
and transversal”.

“I appreciated the step-by-step teaching approach through the
different tasks, and working in groups. It was a recreational
learning experience”.

“I learned a lot working on real series. It increased my motivation
and I felt more connected to forensic science practice”.

This approach to teaching and learning facilitates the students’
access to a rich universe of knowledge and real-life experiences.
They also take various roles in the forensic process that exploit traces
and further information in different ways (crime scene examiner,
forensic investigator, forensic coordinator, crime analyst). It im-
merses them into real-life situations, thus bringing together their
theoretical knowledge, problem-solving and communication skills.
Indeed, the progressive tasks require students to integrate their
knowledge, critical thinking and communication skills to complete
them both individually and collectively [29]. This practical activity
helps students better understand theoretical concepts as the con-
cepts are not only explained by the teachers but also by their peers
during the collaborative work. This type of activity seems to be ap-
preciated by the students and more importantly, it seems to be ef-
fective in inducing a deep approach to learning [34]. Problem-based

learning requires the students to question, speculate and generate
solutions. The literature shows that to create deep learning, a con-
structivist teaching method should be used [35], in which the
learner has time to make a construct based on reasoning and can
receive feedback and guidance (from their peers but also from the
teacher) on their understanding. Some students are academically
committed and will learn well whatever the teaching style (or
teaching environment) as they will reason during the lectures or
practical activities and try to make sense of what is being taught.
These students have a habit of going through these cognitive pro-
cesses (i.e. making meanings and connections to what is already
known). Some students only learn deeply when they are set rea-
soning tasks (e.g. through an environment that induces it) that re-
quire them to go through these reasoning processes [35]. Indeed,
Dart et al. [36] found that a deep approach to learning is related to a
learning environment perceived by the students to induce partici-
pation and develop their investigative and problem-solving skills.
The teaching and learning strategy described in this article bridges
the gap between these two types of students. This was highlighted in
students’ responses to the end-of-the year survey who mentioned:

“I liked the case study part of the subject, where you got to see
what you've learned in the lectures and what you have learned in
the past weeks come together. It felt very satisfying.”

“Shows the real work of forensic scientists’ and prepares us for
our future professional life”.

“The practical exercise complements the lectures. It teaches us to
structure information and obtain an overall understanding of
how to process crime data”.

“The practical exercise gave meaning to the theoretical lectures.
+1 working on real case data”.

It stimulates their decision-making ability and encourages them
to compare their results with peers and practitioners thus



M. Morelato, L. Cadola, M. Bérubé et al.

Forensic Science International 344 (2023) 111575

Modus operandi : Outil plat servant de levier

Traces laissées par outil plat rouge

v

Cas 1

~

Cass

Tour Couteau
Vol par effraction Vol par effraction Tentative de vol par effraction Tentative de vol par effraction Vol par effracton
Cas #170684 (1) Cas #1722 (2) Cas #173311 (3) Cas #172210 (4) Cas £172066 (5)
Les Verriéres, Suisse Les Verriéres, Suisse » Les Bayards, Susse Les Bayards, Susse , Susse
Services d administration communale Services d administration communale Cokorie de vacances Fromagerie Restaurant bar
S au 6 septembre 2016 S 3u 6 septembre 2016 S3u 6 septembre 2016 12 mars 2017
Entre 23h00 et 7h2s Entre 18h30 et 7h00 Entre 11h00 et 8h00 Entre 22h30 et h1S Entre 1h00 et 4h15
Traces de semelles 56049 Traces de semelle 56600 Trace ADN TBI2595
Profil ADN céconvoius

Fig. 3. Task 3: Example 1 of series analysis charts.

developing their communication skills and working collaboratively.
Collaboration is a fundamental aspect of the professional workplace
(not only in forensic science but in all disciplines) and designing
activities, such as the one presented above, prepare the students to
perform efficiently in a professional setting [37]. Through this kind
of activity, the students were able to better understand the theore-
tical concept, because they had the opportunity to discuss them with
their classmates. Overall, it increases their readiness to professional
practice.

sb

Not only is this teaching and learning strategy appreciated by
students, but it is also perceived as more effective by teachers from
the three universities in comparison to traditional teaching strate-
gies. The level of competence and the results produced by students
meets the expectations and objectives of forensic intelligence un-
derstanding and practice. The following examples illustrate the
students’ products at different steps and show various interesting
solutions (see Figs. 2 to 6).
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The teaching scenarios built around tasks as well as series data students, with overwhelmingly positive feedbacks. It was also key to
facilitated not only the use of the practical exercise from one enable the transfer of this teaching and learning strategy inter-
teaching year to another (6 times at UNIL, 4 times at UTS and 4 times nationally, in two different languages (French and English).
at UQTR), but also from one teacher to another. Overall 5 professors Data made available by Swiss police and forensic services could
and 12 teaching assistants taught the practical exercise to about 500 be shared with UTS and UQTR after anonymisation and adapted to
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Fig. 6. Task 4: example of a collaborative method analysis chart related to a series called “Glass and furious” by the students.
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the local context (change of locations, names, currencies, language
expressions, etc.). This required some work but was deemed a key
success factor to make data appear credible to the students from the
respective countries. Designing authentic training material requires
data availability from police systems and Laboratory Information
Management Systems (LIMS) of forensic science services, which is
often difficult to obtain in some jurisdictions due to privacy, security
and confidentiality reasons, e.g. Australia and Canada. Consequently,
developing case-based learning material and authentic assessment
is difficult in forensic intelligence. Generating, or simulating data
that is relevant and close to reality is very difficult in contrast to
crime scene or laboratory work such as simulating a crime scene or
depositing fingermarks/shoemarks to learn how to detect them. In
our opinion, improving access to real case data is paramount to
forensic education.

A challenge that was identified by students from the three
universities is the synchronisation of the theoretical forensic in-
telligence lectures and the practical exercise. As mentioned pre-
viously, in some instances, students get to know theoretical
concepts prior to having to use them in practice. In other in-
stances, students discover concepts and notions through practice
and relate it to the theory at a later stage. Despite having explicitly
stated this teaching and learning approach at the beginning of the
session, some students perceived a lack of link between the lec-
tures and the practical exercise. A possible solution is to remind
students of important concepts and their practical application not
only at the beginning of the session but also during the progres-
sion through the different tasks, for instance through short verbal
feedbacks. Similarly, this type of activity also calls on concepts and
theories that students have learned in other forensic science
subjects (that includes crime scene investigation, fingermarks,
shoemarks and DNA analysis, criminology, etc.). Occasional re-
minders that the answers to their questions may be found in their
notes from other subjects also increases student success and
understanding.

The exercise reflects some realities in the management of crime
series within the police, which is still far from a real integration with
crime analysis and proactive policing models. The reality is that
investigation is still perceived as a goal in itself, whereas forensic
intelligence views investigation as a possible solution to recurring
security problems, not the only one. However, this exercise moves
beyond a reactive case-by-case approach and highlights many of the
problems encountered in practical forensic settings. Digital trans-
formations are now forcing change and these students will be pre-
pared to address, in the paradigm they have learned, these new
challenges related to a balanced and well expressed use of the new
traceability of human activities.

4. Conclusion

Traces can provide valuable information if exploited properly.
However, the current overemphasis on the court process, and
underutilisation of forensic intelligence results in a lot of un-
realised potential. Moving away from the dominant conception of
forensic science as a patchwork of disciplines only assisting the
criminal justice system is a major challenge for education as it
requires opening the learners’ and practitioners’ minds to accept
concepts and methods in forensic intelligence that was previously
never done [18]. Overall, the field of forensic intelligence is con-
tinuing to progress and gain prominence. However work is still
needed for forensic science to be perfectly balanced between the
security and judicial paradigm [9]. In this context, education has a
key role to play as a bottom-up solution and to trigger a virtuous
circle.

Forensic intelligence is now implemented during the students’
second or third year as one of the core subjects of the Bachelor of
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forensic science in the three universities. Through a set of com-
plementary lectures, computer labs and independent online learning
activities, the students gain theoretical and practical knowledge
about the use of a variety of forensic traces in an intelligence per-
spective. Students develop their critical thinking, communication
and inquiry-based skills as they learn how to extract a profile from a
trace, a case or a series, compare this profile to others, highlight links
or trends in the data and finally communicate their findings in a
presentation or a short report. Through this innovative learning
process, students move away from the Court as the sole end purpose
of forensic science. They learn to adopt different roles, a proactive
attitude as well as work individually and collaboratively. This
teaching and learning strategy breaks the current silos observed in
the forensic science discipline by focusing on processes and critical
thinking. Using case-based approach and authentic assessment,
students’ learning is improved [38] and it helps them address
complex issues they may encounter in their professional career
[30,32]. The forensic intelligence subject described in this paper fully
finds its place within interdisciplinary approaches to the teaching of
forensic science that are increasingly promoted [39]. Such ap-
proaches prepare graduates to adapt to and cope with various pro-
fessional operating contexts with their respective goals and
challenges [8]. It can be foreseen, through the evolution of crime and
policing models, that the learning and teaching strategy described in
this article offers and will offer the students with many new job
opportunities.

For the forensic science community, the development of such
teaching programs in forensic intelligence represents an oppor-
tunity to expand the contribution of forensic science and address
fundamental issues [18]. These programs provide a qualified
workforce ready to question the established conventions and
contribute to the shift towards a more holistic discipline. These
young forensic scientists are well disposed to bridge the gap be-
tween forensic science, crime analysis and policing. They will not
need several years of practice to understand the challenges and
develop solutions related to collaborating with various partners
and with working in an evolving crime environment. They have
the mindset and tools to identify opportunities in the professional
field where forensic intelligence may be developed and enforced
further. They offer the relevant profile to fill new positions in
forensic intelligence created within forensic science and policing
organisations, as exemplified over the last years in Australia, Ca-
nada, France and Switzerland. Through such programs, the for-
ensic science community also benefits from a stronger connection
between practice and academia. Universities take advantage of
having access to real case data and, in turn, the resulting teaching
programs may assist in designing almost off-the-shelf forensic
intelligence training packages for professionals. Such exchanges
will create favourable conditions to building shared knowledge
and best practices as well as a joint professional and academic
community around forensic intelligence. That community is des-
perately missing as exemplified by the content of most interna-
tional conferences in forensic science, where forensic intelligence
is more than often absent.
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