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Sciences de la nature (200.B1)
Programme d'études préuniversitaires

Enseignement collégial

Version 2021

Québec s

Interdisciplinary science
is needed to solve
“Wicked Problems” such
as pandemics, loss of
biodiversity, climate
change etc.

Traiter de situations complexes dans une perspective d'interdisciplinarité

En s'appuyant sur ses connaissances disciplinaires, I'éléve etabilt des liens entre les différentes
disciplines. Il organise ses acquis adeguatement de fagon a pouvolr les utliser eficacement dans divers
contextes.

Au terme de sa formation, I'éléve adopte un point de vue plus large sur des problématiques en falsant
des llens entre les disciplines. De plus, | s'est construit un ensemble de savolrs cohérents et
complémentalres Famenant 3 créer des liens appropriés o0 les Interelations entre les discipines sont
essentialies.

Mristére de | Ermeigrament supdrieur 5

Progranmme < dudes préuniversitanes — Soences de M neture (200 B1)

Apprécier les liens unissant les sciences, les technologies et la société

Les sclences et les technologles Interagissent et ne se développent pas en vase clos, hors de I3 soclete.
Elles emergent dans un contexte historique et social qul, 3 son tour, est Muence par les découvernes et
les Inventions scientifiques. Alnsl, les scliences et les technologles permettent a I'éleve d'afMner son
regard sur différents domaines.

L'eleve est sensibliise au contexte historigue et social dans lequel s'élaborent des théories sclentifigues
etdes technologies de méme qu'll est itié 3 des Aimensions épistémoiogiques. AInsl, Il Comprend mieux
comment les savolrs sclentifiques se construlsent et comment Ia sclence peut répondre aux besoins
contemporains par des réalsations technolkgiques.

L'eléve prend auss! conscience de limportance des enjeux de s0ciété au moyen de savoirs sclentifiques
falsant l'objet de consensus établls. |l acqulert une compréhension plus approfondie de ces enjeux,
laquelle est jugée nécessalre 3 une culture sclentifique de base. En tant que cltoyen responsable, Il est
outllié pour contribuer positivement a révolution de 1a sociéteé et au bien-&tre des communautés. Ses
cholx écialrés tendront notamment 3 minimiser les effets anthropiques négatifs sur Fenvironnement.

Faire preuve de sens critique et de rigueur intellectuelle

L'éleve est en mesure de construlre des ralsonnements, des démonsirations et des preuves. Il est
de un certain nombre d'idées relativement 3 un de les com de les ciassifer



So why are there so few successful examples of interdisciplinary science courses?

ABOUT US FIND EXPERTISE SUPPORT THE RSC RESOURCES MEMBER LOGIN o FRANCAIS

COVID-19 NEWS EVENTS PUBLICATIONS MEMBERS AWARDS GOVERNANCE & PROGRAMMES

Diverse perspectives on interdisciplinarity from Members of
the College of the Royal Society of Canada

FACETS | 2020 | 5: 138-16

VOICES OF THE RSC Abstract

Various multiple-disciplinary terms and concepts (although most commonly “interdisciplinarity,”
VOICES OF THE RSC which is used herein) are used to frame education, scholarship, research, and interactions within
DIVERSE PERSPECTIVES ON and outside academia. In principle, the premise of interdisciplinarity may appear to have many
INTERDISCIPLINARITY FROM strengths; yet, the extent to which interdisciplinarity is embraced by the current generation of
MEMBERS OF THE COLLEGE OF academics, the benefits and risks for doing so, and the barriers and facilitators to achieving

THE ROYAL SOCIETY OF interdisciplinarity, represent inherent challenges. Much has been written on the topic of

CANADA > interdisciplinarity, but to our knowledge there have been few attempts to consider and present
diverse perspectives from scholars, artists, and scientists in a cohesive manner. As a team of 57
members from the Canadian College of New Scholars, Artists, and Scientists of the Royal Society of
e iaceacicalan faoicanid: s e A T T b m val-society-canada 2/l€ge) who self-identify as being engaged or interested in interdisciplinarity, we

https://rsc-src.ca/en/voices/diverse-perspectives-interdisciplinarity-from-members-college-royal-society-canada



From the Royal Society of Canada article:

“Perhaps the clearest message emerging
from this exercise is that working across
established boundaries of scholarly
communities is rewarding, necessary, and is
more likely to result in impact. Solving many
of the world’s complex and pressing problems
(e.g., climate change, sustainable agriculture,
the burden of chronic disease, and aging
populations) demands thinking and working
across long-standing, but in some ways
restrictive, academic boundaries.”

BENEFITS
* Learners use higher level reasoning,
have better retention and knowledge,

better decision making strategies
Johnson et al (2000)

* Teachers develop a better contextual

understanding of their own discipline in

relationship to other disciplines
Burkhardt (2006)

From the Royal Society of Canada
article:

“However, there are barriers that limit
the ease with which this can occur”

BARRIERS

* Departments are organised to be
autonomous and are often
competing for limited resources.

Burkhardt (2006)

* There are significant cultural
differences between disciplines
in their epistemic values, jargon,
skill sets, and methodologies.

Anderson (2010)

Example: Forensic scientists measure larval
length as the most accurate way to estimate

time of death: this is foreign for a physicist.



INTRODUCTION to FORENSIC SCIENCE —

>

* The course was first launched in Fall 2007. The aim was to design an
Introduction level 1 complementary course especially for students in the
Criminology Option of the Social Science program that was then being
launched by the college.

* The course is distinguished by its authenticity - real forensic techniques
being taught by scientists who are experts in their field, in a way that mimics
the organisation of different units of a Forensic Science lab.

Course Objectives:
 Tounderstand the scope and approach of Forensic Science in the study of a crime

scene
 Tounderstand, appreciate and apply the basic elements of the scientific process of
inquiry



To research the course, the course designers were given a guided
tour of the LSJML, by its then director in 2007, Yves “Bob” Dufour.

Laboratoire
de sciences judiciaires
et de médecine légale

P
QUEbEC
The LSJML was
founded 1n 1914,
modeled on

Laboratoire de police
scientifique in Lyons,
France. It was the 2™
to be established 1n the
world.

http://www.securitepublique.gouv.qgc.ca/lsiml/a-propos.html




From the Course Objectives, the Unifying Theme of the course is: the role of the
forensic scientist as a person who supplies objective and material evidence in
order to help come to a fair and just determination of guilt or innocence.

Fly larva Animal hair DNA profiling

* Students rotate between a Biology teacher, a Chemistry teacher and a Physics
teacher for different units of the course - mimicking the units of a forensic
science lab. Each teacher has 3 x 15 =1 course workload.

» Students have one theory class and one lab class per week.

* The labs teach the pragmatic and skill based (expert) nature of science, and
establish the importance of accuracy and precision in measurement.



Student Section I
Home Teacher A

Student Section II
Home Teacher B

Student Section III
Home Teacher C

2 weeks 2 weeks 2 weeks
GENERAL GENERAL GENERAL
INTRODUCTION INTRODUCTION INTRODUCTION
With Teacher A With Teacher B With Teacher C
Quiz Quiz Quiz

4 weeks 4 weeks 4 weeks
DISCIPLINE B DISCIPLINE C DISCIPLINE A
With Teacher B With Teacher C With Teacher A
Unit Test B Unit Test C Unit Test A

4 weeks 4 weeks 4 weeks
DISCIPLINE C DISCIPLINE A DISCIPLINE B
With Teacher C with Teacher A with Teacher B
Unit Test C Unit Test A Unit Test B

4 weeks 4 weeks 4 weeks
DISCIPLINE A DISCIPLINE B DISCIPLINE C
With Teacher A With Teacher B With Teacher C
Unit Test A Unit Test B Unit Test C

1 week 1 week 1 week
SYNTHESIS SYNTHESIS SYNTHESIS
ASSIGNMENT ASSIGNMENT ASSIGNMENT
With Teacher A With Teacher B With Teacher C

Total = 15 weeks

Total = 15 weeks

Total = 15 weeks

Introduction: history
of Forensic Science, the
scientific method, and
the role of Forensic
Science within the legal
system. (The quiz can
be used to form
permanent groups of
mixed abilities.)

Units: Forensic
techniques such as
ballistics, DNA profiling,
toxicology, voiceprint,
spectroscopy

Synthesis: oral and
written assignments
link forensic
techniques to
concepts outlined in
Introduction



SUCCESSES

1. Longevity (15 years and still going!). Its resilience is derived from the
flexibility within the course design.

Teachers are relatively autonomous and can implement their own
pedagogical approaches without impinging on the other teachers in the
course. This makes the course a low stakes creative space for innovation.
Teaching three iterations of the same topic helps perfect innovative
techniques. R scores are not impacted and alignment between sections can
be controlled by a common final synthesis assignment.

2. Correct targeting to the student population

“the majority of students from the profile continue on in crime-oriented
studies at university (including law, criminology, justice, social work,
rehabilitation) or in policing (including Police Technology at the Cégep level
and RCMP training at the federal level).”

Anthony Singelis Dean of Curriculum and Faculty Development,
Champlain College Saint Lambert



3. Popularity with students.

A survey in Fall 2021 showed overwhelming satisfaction with the course.

“We also know that all the students in the profile are attracted to it because of the
“crime solving” over-arching theme in the curriculum.”

Anthony Singelis Dean of Curriculum and Faculty Development,
Champlain College Saint Lambert

Student Responses to Survey

“It shows a realistic and in a sense more

mature aspect of the course. The covered “If you want to know what
content would most likely appear in the criminology is all about, this is
work that a criminology student would the perfect class.

end up doing. For some, it would indicate

if they wanted to pursue studies in this
field.”

““Techniques and real vocabulary were so
useful and interesting. | can now
understand police series.”



STUDENT FEEDBACK QUESTIONNAIRE

The Introduction to Forensic Science Course 105-CAIl-LA was launched in 2007, and has continued
uninterrupted for 15 years. It is the only multidisciplinary course at Champlain College, and it is unique

within the Cégep System.

We would very much like to hear your feedback about the course to see if it is achieving its goal of
cementing interest in the Criminology option of the Social Science program, while helping you understand
the requirements of a career in Forensic Science. Please could you spare a few minutes to fill out this short

guestionnaire. Your responses will be anonymous. (47 responses)

1. Did this course reinforce Criminology as the right program option for your studies?
Yes | No. Please Explain. (93% Yes)

2. Did this course help give you insight about the role of Forensic Scientists as expert witnesses in trials
(conducting tests, collecting and presenting evidence, and objectively explaining the techniques and
conclusions to the general public)?

Yes | No. Please Explain. (94% Yes)

3. Did the use of a Case Study (the fictitious murder case in Seaway Park) help you to better understand
the contribution of different branches of scientific evidence to Forensics?
Yes | No. Please Explain. (62% Yes)

4. Did the multidisciplinary approach to this course help make it a more authentic representation of the

contribution of science to criminology?
Yes | No. Please Explain. (83% Yes)

5. Is this a course that you would recommend to anyone wanting to study Criminology?
Yes | No. Please Explain. (96% Yes)



ISSUES

A student feedback questionnaire distributed in Fall 2021 showed very high
satisfaction rates among students on completing the course. However some
students were not able to make the links between the units and with the
introduction section of the course.

SURVEY QUESTION #4: Did the multidisciplinary approach to this course help make
it a more authentic representation of the contribution of science to criminology?”

83% “Yes”: they liked seeing the different aspects of forensic science. They
enjoyed switching between teachers and appreciated the expertise of the
teachers in their discipline. One respondent said,

“Although it may seem overwhelming, each discipline is intertwined and some
initial concepts can be found throughout them. This makes everything seem
more manageable, whilst also giving the course at a certain level of depth.”

17% “No”: they found it confusing and overwhelming to be continually
switching teachers, and they felt that they did not have time to understand the
material.



The original concept of the course was to have the same crime scene (case study),
taught from three different perspectives. This has not been consistently applied
as it was not explicitly set out in the initial design of the course, and because of
the difficulty of finding an appropriate case study.

This resulted in the course tending towards multidisciplinarity rather than
interdisciplinarity. Teachers became too isolated, and were not coordinating

properly.

Despite this, the course maintained coherence
and quality because all the teachers strongly
identified with and understood the importance of
the scientific method.

Therefore they all embraced the Unifying Theme:
the role of the forensic scientist as a person who
supplies objective and material evidence in order to
help come to a fair and just determination of guilt
or innocence.

Bell & Marleau Sketches of the History of Science
CCDMD 2019



Some teachers did implement the use of a case study. The case study did help
students make connections throughout the course:

Student response

The Crime Scene
(fictitious)

“ ... we saw how many branches are actually
needed for a forensics case. The use of a case study
gave an insight into the importance of forensic
science.”

EPORT ON SEAWAY PARK CASE

ay Park bushes Monday morning.

lodney Jardin, from Saint Lambert, a local bank manager who was reported
Pvening by Bev Hill. She had turned up at his house and found his dog waiting
works at the same bank as RJ and is also a romantic partner of RJ.

rcel Hill, the ex-husband of BH. Voiceprint analysis of phone records reveal MH
alls to the victim in the weeks leading up to the attack. BH is also a suspect but
E has an alibi and there is less evidence associated with her.

3 Nng RJ. The week of the murder is the anniversary of when he had found out

BH had left her husband that week, claiming spousal abuse. A restraining order
L& Year ago after he publicly assaulted RJ in the bank.

ate that RJ was killed about 1% hours after his last meal, a sandwich. He was

t 5.30pm on Friday, at the Subway restaurant in Saint Lambert.

e that the body was killed more than 24 hours before being found.

‘at the man had rested on his side in a curied up position, as he had been found.
" crime scene show that the body had been outside for a several days. The

v sliiphora and the PMI was estimated to be about 60 hours (2% days).

pecies of insect on the body indicate that it was outside for several days.

bed in the back, but there was little external bleeding. The weapon pierced the
le. The stab wounds contained clotted blood, showing that the victim died after
SWtesting showed traces of blood on the suspected weapon. This is thought to be a
apartment, that had been & gift from RJ to BH. The blood was matched to the
After PCR, the target pattern matched that of the victim’s DNA profile.

lof the crime was identified as shed and pulled out hair from MH, as well as
orresponding to the family cat of MH and BH. The victim’s hair and the victim’s
on the Prime Suspect's clothes, found in his laundrey basket. Hair was identified
Imedulla and cortex appearance. Toxicological analysis of MH hair and

rime scene showed the same pattern of anti-depressant use during the weeks

the follicular tag of MH’s hair found on the body of the victim, and from hair from
ere matched up between the matched that of the Victim's DNA.

clothes match the victim's glasses, which were broken during the attack.The

P bike track, and broken glass fragments on the bike path indicated where the

g 25 confirming that the victim was attacked from behind.

W acceleration tyre tracks found in Seaway Park, and it was matched by gas

's spectrometry to MH's car.

at a hotel in Quebec on Friday evening at 22:30.

way. He stabbed him in the back at about 7 pm, as revenge for having an affair
he suspect hid the body in the bushes, went home and changed clothes, left the

1%
A
\ %‘ - was taking his customary walk with his dog at Seaway Park, after RJ was seen
i !
i 2undry basket, and drove to Quebec city, where he checked into a hotel at 22h30 and

Worn ¢5

stayed overnight.




The effectiveness of the case study was lower because:

1. The case study was not applied in a consistent and explicit manner

2. Many students would have liked to explore a real-life case study, but a
fictitious one is more practical, as the elements can be tailored to
particular teacher resources (e.g. lab equipment).

Conclusion for improving integration within the course:

A common case study would use various different strands of evidence from the
three disciplines to triangulate on a particular conclusion, as a vehicle for
course delivery. This models the scientific process and should help guide both
teachers and students to connect the different parts of the course, and act as an
explicit manifestation of the unifying theme of the course.

(i L B
Wikimedia Commons
https://upload.wikimedia.org/wikipedia/commons/b/b6/Clues 0068.JPG




RECOMMENDATIONS

1. Teacher autonomy, so that teachers can be creative and innovative within their
own personal limits. Team work is challenging, so it needs to be an attractive choice
for a teacher, especially for a long term course where teachers often cannot choose
who they are teamed up with. The course should be framed in a way that teachers
feel unthreatened and are encouraged to have a curiousity-driven and
experimental pedagogical approach. This helps overcome disciplinary barriers
and interpersonal friction.

2. Home teachers and the creation of semester-long student groups of 4-7 students,
to help shepherd students through a complex course, and to harmonise with the
collaborative spirit of the course.

3. A clear unifying theme as the underpinning philosophy of the course.

4. A common “quest” that is a concrete manifestation of the unifying theme and clearly
and explicitly makes links between different parts of the course (e.g. case study).

5. An Introduction section and Final synthesis that are clearly linked, and also
explicitly linked to the separate units of the course.

6. An authentic and sincere pedagogical approach, in that students can clearly
observe the relevance of the teacher’s expertise to the concepts that are being taught.



With thanks for the collaboration of colleagues at Champlain College Saint Lambert:

- " 2 h .
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4  Gabe Rosenbaum

and most particularly, for his generous support and insight:
Anthony Singelis: Dean of Curriculum and Faculty Development
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