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Executive Summary: Indigenous representation in science, technology, engineering, and
mathematics (STEM) is crucial for reconciliation, self-determination, and inclusive and
equitable science policy. Indigenous people continue to be underrepresented in Canada's
STEM workforce, creating a substantial annual cost to the Canadian economy. Canada’s
provinces and territories hold jurisdiction over education, and the majority, including Québec,
do not include Indigenous perspectives in their elementary and secondary STEM curricula.
This exclusion can alienate Indigenous learners and deter them from STEM careers. As a model
for the decolonization of STEM in other provinces, we call for the amendment of Québec’s
Education Act to create an Indigenous Education Steering Committee (IESC), which would
collaborate with the Minister of Education to ensure inclusion of locally relevant Indigenous
STEM content in compulsory curricula. We further propose that Québec include continued
professional development training for teachers on Indigenous perspectives in STEM in the
Ministry of Education’s strategic plan, thereby building capacity for the equitable participation
of Indigenous peoples in STEM.

I. Introduction

The demand for skilled professionals in science,
technology, engineering, and mathematics (STEM) in
Canada is increasing, with a growth rate of
approximately 4.5% per year, in comparison to the
labor market's 1.8% annual growth (Cooper 2021;
Patterson 2019). However, Indigenous peoples (First
Nations, Métis, and Inuit) are underrepresented in
these positions, accounting for 4% of the Canadian
population but only 2% of STEM jobs (Statistics
Canada 2016). Inclusion and representation of
Indigenous people in STEM fields are critical to foster
reconciliation through decolonization of education,

to maximize economic opportunities for Indigenous
people, to support self-determination by equipping
them to work in STEM within their communities, and
to facilitate the development of inclusive and
equitable science policy (Cooper 2020). Enhanced
Indigenous representation in STEM fields will also
benefit the Canadian economy; the opportunity gap
between Indigenous and non-Indigenous people
costs the Canadian economy $27.7 billion annually
(National Indigenous Economic Development Board
2019). It is also important for the inclusive
advancement of knowledge and prosperity through
Two-Eyed  Seeing, which builds on the
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complementary strengths of Indigenous ways of
knowing and Western science (Hatcher et al. 2009).
Unfortunately, conventional elementary and
secondary STEM education in Canada is a barrier to
increased Indigenous participation (American Indian
Science and Engineering Society 2019).

STEM subjects are typically taught from a Eurocentric
perspective that differs from Indigenous ways of
knowing, alienating young Indigenous learners and
devaluing the contribution of Indigenous beliefs,
experiences, and knowledge to the classroom (Bang
and Medin 2010). This in turn can discourage
Indigenous students from pursuing post-secondary
STEM education and subsequent careers (American
Indian Science and Engineering Society 2019).
Incorporating Indigenous perspectives with Western
science in elementary and secondary curricula can
increase the engagement and retention of Indigenous
students in STEM subjects (Kanu 2007) and improve
their performance on STEM standardized testing
(Dupuis and Abrams 2017). Not only does greater
Indigenous STEM participation facilitate greater
economic opportunities and self-determination, but a
diversity of perspectives and experiences in the
STEM workforce benefits problem-solving, critical
thinking, and global competitiveness (Ferrini-Mundy
2013). However, most provinces and territories have
not integrated Indigenous perspectives into STEM
education despite clear nationwide calls by The Royal
Commission on Aboriginal Peoples (1996) and the
Truth and Reconciliation Commission (2015) of
Canada. This memo provides policy
recommendations for the decolonization of STEM
education in the province of Québec, where
Indigenous perspectives are completely absent from
STEM education. The province-specific policy
recommendations provided herein can subsequently
be used as a model to be adapted to other provinces
and territories.

II. Current state

Cross-Canada differences in education policy are due
to its governance structure; Canada divides powers
between the federal government and ten regional
provincial and three territorial governments,
granting the provinces and territories exclusive
jurisdiction over education (Constitution Act 1867).
There is no nationwide education system, federal
department of education, national curriculum
standard, or federal law mandating Indigenous

perspectives in STEM education. Instead, provincial
and territorial ministries or departments of
Education define the educational services,
frameworks, funding, policies, and curricula and
delegate administrative and operational duties to
local school boards, districts, or service centers
(Council of Ministers of Education, Canada n.d.).

The exception to provincial jurisdiction over
education exists for First Nations reserve schools,
which are the First Nations Bands and federal
government’s responsibility. However, only 20% of
Indigenous people live on reserves (Statistics Canada
2016), with 40% of students attending provincial
schools (Bains 2016). Therefore, most Indigenous
students live and study off-reserve (Crown-
Indigenous Relations and Northern Affairs Canada
2011). In addition, 84% of on-reserve schools in
Québec use the provincial curriculum (Commission
de I'éducation en langue anglaise 2017).

Across Canada, while STEM is generally taught from a
Western perspective, some provinces have made
efforts to incorporate Indigenous perspectives, with
Saskatchewan and British Columbia leading the way.
In each province, consultations with Indigenous
leaders and communities determined the best
individualized  approach. In  Saskatchewan,
Indigenous perspectives are fully incorporated into
the core provincial science curriculum, as well as in
the recommended provincial teaching materials,
guided by collaboration with the Indigenous
communities living in the province (Aikenhead &
Elliot 2010). Saskatchewan’s provincial curriculum
frames learning of both Eurocentric and Indigenous
knowledge related to life, physical, and Earth or space
sciences in the context of scientific inquiry,
technological problem solving, cultural perspectives,
and science, and decision making. In British
Columbia, the new 2018 curriculum supports the
incorporation of Indigenous perspectives in the core
science curriculum (Cooper 2020). However, as
British Columbia is the Canadian province with the
greatest Indigenous diversity, the production of
specific province-wide teaching materials is not
appropriate. Instead, teachers are provided with
tools and support to integrate local Indigenous
perspectives by the province’s First Nations
Education Steering Committee (FNESC). In contrast,
Québec does not incorporate Indigenous STEM
perspectives in any aspect (Cooper 2020), despite
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being home to 10% of the Indigenous population
living in Canada (Statistics Canada 2016) and eleven
different Indigenous nations (Secrétariat aux affaires
autochtones 2021).

Outside of government-mandated curricula, many
Canadian non-profits provide resources for teachers
to support the integration of Indigenous perspectives
into science education and opportunities for students
through workshops, camps, and special events.

IIL. Policy options

i. Option 1: Prioritize allocation of funds to non-profit
organizations

Canadian non-profit organizations often receive
funding from the federal and provincial governments.
For example, the Natural Science and Engineering
Research Council of Canada (NSERC) funds
Indigenous youth in STEM (InStem), which holds
school workshops and other educational resources to
deliver Indigenous STEM content to increase high
school graduation rates and interest in STEM careers
(NSERC 2019). Moreover, the Canadian Institutes of
Health Research (CIHR) funds the Québec Indigenous
Mentorship Network Program (IMNP) to provide
culturally relevant learning opportunities for
Indigenous youth (CIHR 2019). The Québec
Aboriginal Science and Engineering Association
(QASEA) achieves this mission by organizing science
fair programs, including workshops targeting
Indigenous communities.

Increasing provincial funding opportunities for non-
profit organizations such as InSTEM and QASEA will
allow them to impact more communities. We call on
the Québec government to dedicate funding in its
education budget for Indigenous-led non-profit

organizations to deliver Indigenous STEM
educational resources specific to Québec’s
Indigenous communities. Specifically, we

recommend that Québec match the amount currently
spent on promoting the educational success of
Indigenous students (Gouvernement du Québec
2021) and provide an additional $8 million annually
to non-profit organizations for the provision of
Indigenous STEM educational resources.

Advantages
Increasing funding for non-profit organizations
would play an important role in bridging gaps and

building community partnerships between provincial
education systems and Indigenous communities. This
funding would allow the organizations to expand
their services and STEM programs to provide
outreach services to more youth.

Disadvantages

Relying solely on non-profit organizations is not
sustainable in the long term as the dedicated funds
can change with future governments and the success
of initiatives depends on the continued participation
of volunteers. Furthermore, these programs might
only be implemented in some communities, not
reaching most Indigenous learners. Also, the
resources are not guaranteed and are implemented
on a case-by-case basis. Hence, there should be a
sustainable systematic national or province-wide
initiative to support incorporating Indigenous
perspectives into STEM curriculum continuously.

ii. Option 2: Establish an Indigenous Education
Steering Committee (IESC) in Québec

Curricula taught in Québec’s public education system
is governed by the Programme de formation de
I'école québécoise (PFEC) or ‘Québec Education
Program (QEP)’ (Ministere de I'éducation 2021). The
PFEC outlines the compulsory curriculum for
preschool, elementary, and secondary schools in
Québec. The Comité d’agrément des programmes de
formation a I'enseignement (CAPFE), or the ‘Teacher
Training Program Approval Committee’, accredits
Québec’s teaching diploma programs by ensuring
programs equip teachers to teach the PFEC curricula
(Ministére de l'éducation 2021). The Minister of
Education is granted the power to establish
compulsory and elective subject matter through
Section 461 of Division II of the Education Act (Légis
Québec 2020). Therefore, the Minister is responsible
for the contents and reform of the PFEC.

As such, we recommend that Québec’s Ministry of
Education creates an Indigenous Education Steering
Committee (IESC) to oversee elementary and
secondary STEM curriculum reform to integrate
Indigenous perspectives into the PFEC. This
committee would be composed of an Indigenous
board of directors that represent and work on behalf
of the Indigenous people and nations in Québec. The
IESC will define what perspectives to add to the PFEC
and further curriculum reform. We also propose that
Section 461 of the Education Act be amended to

www.sciencepolicyjournal.org

JSPG, Vol. 18, Issue 4, September 2021


http://www.sciencepolicyjournal.org/

Journal of Science Policy & Governance

POLICY MEMO: DECOLONIZE STEM IN CANADA

include the IESC, wherein the Minister of Education
must collaborate with the IESC to ensure the
appropriate immersion of Indigenous content and
perspectives in Québec’s core and elective STEM
curricula.

Advantages

The creation of an IESC will facilitate the reform of the
PFEC to include Indigenous perspectives in STEM
curricula through collaboration between Québec’s
Minister of Education and Indigenous peoples and
communities. Additionally, amendment of Section
461 of the Education Act would legislatively protect
the authority of the IESC to advise the Minister.
Consequently, given that the CAPFE ensures that
newly trained teachers can teach the PFEC,
universities in Québec will be obliged to include
subsequent reforms in their teaching diploma
programs.

Disadvantages

Since CAPFE only accredits teaching diploma
programs, not ongoing teaching licenses, it only
ensures that newly trained teachers are taught
curriculum reforms. Thus, this option would not
ensure practicing teachers are trained to incorporate
Indigenous  perspectives  appropriately  and
effectively.

iii. Option 3: Add the incorporation of Indigenous
perspectives in STEM to Québec’s Ministry of
Education’s Strategic Plan

There are sixty French-language school service
centers in Québec’s public education system that
provide operational and administrative functions to
schools in their districts, including continued
professional development training for teachers
(Ministére de 1'éducation 2021). Under section 209.1
of the Education Act, school service centers must set
their strategic direction and objectives regarding
their functions in their Commitment-to-Success Plan
(Légis Québec 2020). However, as per sections 459.2
and 459.3 of the Education Act, the Minister of
Education can impose specific policy directions,
objectives, or targets that must be included in each
service center’s Commitment-to-Success plan, as
defined in the Ministry’s five-year strategic plan
(Légis Québec 2020).

We recommend that the Ministry’s next and future
five-year strategic plans include 1) an objective of

increasing students’ knowledge of Indigenous
perspectives in STEM and 2) an associated axis of
intervention of providing continued professional
development training to teachers regarding
Indigenous STEM content. Both 1) and 2) would be
designed in consultation with Indigenous
communities. Success metrics would also be
identified jointly with Indigenous communities.

Advantages
Training programs that incorporate Indigenous
perspectives in STEM can encourage in-service
teachers to discuss Indigenous perspectives in the
classroom.

Disadvantages

Although this option encourages teachers to teach
Indigenous perspectives, it might not be as effective
without concrete inclusion of Indigenous
perspectives in STEM curricula through PFEC reform.
Moreover, this policy only targets Service School
Centers, excluding the nine English-language school
boards that are part of Québec’s public education
system. Additionally, since the policy is only covered
by the Ministry of Education’s five-year strategic plan,
continued professional development training to
equip in-service teachers to incorporate Indigenous
perspectives in STEM would need to be included in all
future strategic plans.

iv. Consequences of inaction

A systematic failure to include and support
Indigenous youth in Québec in STEM education and
career pathways will persist without broad reform of
Québec’s education system to address the lack of
Indigenous content and perspectives in elementary
and secondary STEM education. Inaction will further
exacerbate the underrepresentation of Indigenous
people in rapidly growing STEM fields, preventing
opportunities for economic prosperity, reconciliation,
self-determination, and inclusive science and science

policy.

IV. Recommendations

We recommend implementing both Option 2 and
Option 3 to mandate the inclusion of Indigenous
knowledge into STEM curricula while also ensuring
adequate training of both new and practicing
teachers. Option 2 will have a more enduring impact
by integrating Indigenous perspectives into Québec’s
elementary and secondary STEM curricula through
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PFEC reform. However, the inclusion of Option 3 as a
transitional policy is vital to ensure that currently
practicing teachers, whose primary training will not
be altered by Option 2, are adequately trained to
teach new Indigenous STEM curricula. Providing
more funding for non-for-profit organizations is

critical (Option 1); however, it is not a sustainable
long-term plan to widely incorporate Indigenous
knowledge into STEM curricula. Upon establishment,
these policies and frameworks can be a model for the
inclusion of Indigenous STEM perspectives in
education in other Canadian provinces and territories.
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