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ABSTRACT. Inuit Qaujimajatuqangit (IQ), “the Inuit way of knowing,” and science each approach observation of the natural
and physical world from shared yet different epistemologies. Studies that integrate IQ and science demonstrate the inherent
value of using observations and findings from both to understand Arctic systems. Yet holders of IQ and scientists often do
not fully comprehend the practice of the other because they think and approach observation and knowledge differently. Using
the concept of Isumagatigingniq, or “thinking together,” we will form an educational program, Isumagatigingnig-Science,
Technology, Engineering and Mathematics, (I-STEM), that will highlight and integrate studies of the narwhal and the Arctic
environment undertaken with contributions from IQ and science. Program outreach will target high school students from both
Inuit and non-Inuit backgrounds. Understanding existing efforts that combine these knowledge frames will hopefully inspire
future collaborations by these groups. Learning through I-STEM will better equip students to address scientific themes that
design, optimize, and implement collaborative observation systems. Inuit and scientific research efforts are essential for a
deeper understanding of the Arctic environment. Implementing an active educational program that engages high school youth
to understand the value of incorporating these two ways of knowing will help foster a future educational environment of
collaboration. The educational I-STEM model will bring a new Inuit perspective to formal scientific education programs and
share perspectives of science and Inuit knowledge within Inuit educational programs. Isumaqatigingniq can continue growing,
incorporating new perspectives on Arctic observations and knowledge.
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RESUME. L'Inuit Qaujimajatuqangit (IQ), soit « la fagon de savoir des Inuits », et la science abordent toutes deux le monde
physique et le monde naturel a partir d’épistémologies partagées, quoique différentes. Les études qui font appel a 1'lQ
et a la science démontrent la valeur inhérente de recourir aux observations et aux constatations de ces deux branches pour
comprendre les systémes arctiques. Pourtant, il arrive souvent que les détenteurs de I’IQ et les scientifiques ne comprennent
pas entiérement la pratique de I’autre parce qu’ils considérent et approchent 1’observation et les connaissances différemment.
En nous appuyant sur le concept de ’lsumaqatigingniq, ou de la « réflexion collective », nous formerons un programme
éducatif appelé Isumaqatigingnig-science, technologie, ingénierie et mathématiques (I-STEM), qui mettra en évidence et
intégrera les études sur le narval et I’environnement arctique réalisées a ’aide de I'IQ et de la science. Ce programme visera
les éleves du secondaire deuxiéme cycle, inuits et non inuits. Le fait de comprendre les efforts actuels faisant appel a ces deux
cadres de connaissances inspireront, espérons-le, des collaborations futures de la part de ces groupes. Grace aux appren-
tissages faits par le biais du programme I-STEM, les éléves seront mieux outillés pour aborder les thémes scientifiques donnant
lieu a la conception, a I'optimisation et a la mise en ceuvre des systémes d’observation collaboratifs. Les efforts de recherche
menés a bien par les Inuits et les scientifiques sont essentiels a une compréhension approfondie de I’environnement arctique.
La mise en ceuvre d’un programme ¢ducatif actif incitant les jeunes de ’école secondaire deuxiéme cycle a comprendre la
valeur de I’incorporation de ces deux méthodes de connaissances aidera a favoriser un milicu éducatif axé sur la collaboration.
Le modé¢le éducatif I-STEM permettra d’intégrer une nouvelle perspective inuite aux programmes d’éducation scientifique
officiels et de partager les perspectives des connaissances de la science et des Inuits a I’échelle des programmes éducatifs
inuits. L’Tsumaqatigingniq peut permettre de continuer a cultiver et a incorporer de nouvelles perspectives sur les observations
et les connaissances propres a ’Arctique.
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INTRODUCTION

The formation of an educational program through the Inuit
process of Isumagqatigingniq, or “thinking together,” is in
the final stages of development. Isumaqatigingniq-Science,
Technology, Engineering and Mathematics (I-STEM)
has brought Inuit leaders in the eastern Canadian Arctic
together with recognized scientists from the United States
and Canada to highlight and integrate studies of the
narwhal and Arctic environment completed by the author
and collaborating teams over the past 20 years. The new
I-STEM educational platform will be directed at high
school students and seeks to transform STEM education
to include Inuit Qaujimajatugangit (I1Q), the Inuit way of
knowing, and scientific results about the narwhal and the
Arctic environment.

Useful, complementary, and insightful, IQ has application
and purpose in scientific research when explored as a
different epistemology (Wenzel, 1991; Krupnik et al., 2005;
Gearhead et al., 2006; Krupnik, 2009) and can be utilized
to better understand developing changes in the Arctic
environment (Moore and Huntington, 2008; Huntington,
2011). Although both terms cover a range of concepts
and approaches (Agrawal, 1995), some broad differences
between Inuit and Western scientific knowledge approaches
are apparent from our prior work (e.g., Nweeia, 2020) and
the work of others (Huntington, 2000, 2002; Gearheard et
al., 2006; Rapinski et al., 2018). These contrasts include:

1) Isuma, defined as wisdom, to think or thinking, is
contextual, with careful consideration of many variables
that the observer needs to integrate before passing
the results on as oral knowledge or IQ, since it is often
linked to survival in the Arctic. This concept contrasts
with scientific methodology, which is reductionist,
isolating an observation to be examined and repeated
for verification (Nweeia, 2020) and, once verified,
disseminated through peer-reviewed publications.

2) An Inuk using IQ is inextricably linked to the land and
sees him or herself as part of the land when observing
their environment. Scientists see themselves as observers
of nature, living most of their lives in environments
separated from it.

3) Inuit use their knowledge as a time-dependent survival
mode of decision making in an often unforgiving
environment to reach long-term conclusions, while
scientists collect data, often in controlled, segmented time
periods that can take years to process and find results.

4) Inuit 1Q, a term that literally translates to “that which
Inuit have always known to be true” (Moore and Galway,
2018), is an oral tradition that values and passes on for
future generations the keen and sometimes privileged
observations of respected and perceptive members of the
Inuit community. Scientific methodology is formed from a

hypothesis and produces written documentation based on
empirical or measurable evidence that can be reproduced
based on very specific principles of reasoning.

5) Mythology and careful interpretation of dreams are
integrated more in the Inuit educational process. The
value of such legends and myths will be included as it
relates to Inuit epistemology. Some examples of relevant
materials are the “Memory and History in Nunavut
Series” from the Interuniversity Centre for Aboriginal
Studies and Research (e.g., Oosten et al., 2012);
“Angakkuiit (Shaman Stories),” a video that features
stories of personal connections to shamanism in Inuit
culture from Igloolik Isuma Productions (Isuma TV,
2003); and Stories of the Amautalik: Fantastic Beings
from Inuit Myths and Legends (Christopher et al., 2009),
a book about traditional stories that offer important life
lessons to Inuit children which was highly recommended
by CM Magazine.

Understanding narwhal ecology is linked to the social,
economic, and environmental changes impacting this
extraordinary marine mammal in a region that is the focus
of world attention for abundant resources, development, and
a rapidly changing ecosystem. The United Nations General
Assembly’s adoption of 17 sustainable development goals
in 2015 (United Nations, 2015) marked a world focus on
recognizing society’s priorities for treating our planet
with renewed sensitivity and respect (Costanza et al.,
2016). Goals 4, 5, and 8—17, which are integrated within
this educational program, include 4) quality education,
5) gender equality, 8) decent work and economic growth,
9) industry, innovation, and infrastructure, 10) reduced
inequality, 11) sustainable cities and communities, 12)
responsible consumption and production, 13) climate
action, 14) life below water, 15) life on land, 16) peace,
justice, and strong institutions, and 17) partnerships for
the goals. Science education goals in America and Canada
focus on the value of integrating sustainable goals into
all STEM learning and are thus a valued component in
developing educational modules with narwhal and the
Arctic environment as the central subjects.

Previous efforts to combine the scientific and educational
values of IQ and Western science have been initiated and
implemented in the eastern Canadian Arctic and their value
demonstrated. These include marine resource management
programs (Alexander et al., 2019; Kourantidou et al., 2020),
cooperative projects of the Canadian High Arctic Research
Station in Cambridge Bay (Burke, 2019), inclusion of 1Q
knowledge about Arctic climate change at the National
Snow and Ice Data Center (Weatherhead et al., 2010), and
SmartICE, which, in collaboration with the Nunatsiavut
government, integrates traditional knowledge about the ice
with real-time data gathered from sensors embedded in sea
ice (Halliday, 2020).

Education programs around the world have begun the
process of Indigenous knowledge inclusion to acknowledge
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FIG. 1. Sample educational module graphic illustrations depicting (left) Inuit acculturation to Western influence and (right) tourism and development
overshadowing Inuit lifestyle. Credit: Joseph Rohde, Creative Director, Walt Disney Imagineering.

FIG. 2. Module illustrations graphically representing (left) Inuit string games showing the tensions of nature, business, Inuit and science and (right) the narwhal
as an Inuit drum. Credit: Joseph Rohde, Creative Director, Walt Disney Imagineering.

its value and motivate students with differing cultural
perspectives and values (Swift, 1992; Barnhardt and
Kawagley, 2005; Riggs, 2005; Shizha, 2007; Green, 2008;
Ng’Asike, 2011). For example, the educational system in
Canada has started transforming science education to include
IQ (Snively and Corsiglia, 2001; Aikenhead and Elliott,
2010). Modifications in the educational system of Canada
and Nunavut have recognized the value of and become more
inclusive of IQ and Isuma in their curricula development.

METHODOLOGY

[-STEM builds on and develops these models with Inuit
observations and scientific results of narwhal anatomy,
physiology, migration, distribution, and behavior that

combine with environmental studies collected over the past
20 years under two Nunavut Research Institute licenses.
Content for the program is partially derived from published
studies of the Arctic environment and narwhal that combine
1Q and science (Krupnik, 2009; Nweeia et al, 2017, Richard,
2019; Nweeia, 2020). Additional content, organization, and
input will be made during field research planned for 2021 at
designated locations in Ottawa, Iqaluit, and Pond Inlet, and
under license approval under the Nunavut Research Institute.

[-STEM is developing six print modules, each 12 to 15
pages with three to four pages of graphics and illustrations
(Figs. 1, 2) from both Inuit (Figs. 3, 4) and Western
perspectives (Fig. 5) integrated with the content. It is also
developing six 12-minute video educational modules that
will cover the areas of 1) social impacts to narwhal biology,
2) environmental impacts to narwhal ecology, 3) economic
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FIG. 3. Map by Inuit elder Cornelius Nutarak showing animal migration patterns and seasonal locations identified with Inuit names.

impacts of a changing Arctic ecosystem, 4) STEM as
related to narwhal studies and their relationship to 1Q, 5)
Inuktitut language, culture, and entrepreneurship issues
directly related to the development of job opportunities
created by the first four categories, and 6) a case study
that includes elements of the first four categories. Written,
graphic, and visual content will be balanced amongst Inuit
and non-Inuit contributors at all points of development from
concept to dissemination.

The first three modules represent sustainable pillars of
social, environmental, and economic impact. The effects
on narwhal from each of these perspectives will generate
discussion from real-time events occurring in the High
Arctic. Examples will draw on the effects on narwhal
due to natural resource extraction, noise pollution from
seismic testing, changing weather and ice patterns affecting
hunting, and social impacts to an Inuit subsistence culture.
Addressing and solving these problems will be the result
of strong partnerships, and empowering minds of all
genders with quality education. These modules all relate
to STEM education goals, the topic of the fourth module.
As an example of knowledge gained through the union
of scientific perspective and 1Q, when we first examined
narwhal tusks and were informed by Inuit hunters that they
could bend and flex in all directions, such an observation

was difficult to comprehend. Years later, under materials
evaluation of strength and flexibility, the narwhal tusk was
found to be the most extreme in both values simultaneously.
It was determined that a nine-foot tusk could bend and flex
12° in all directions (Eichmiller, pers. comm., 2013). The
fifth module, “Inuktitut, Culture and Entrepreneurship,” is
usually attached to STEM as ICE-STEM. This module will
focus on language and translation as they relate to meaning
and interpretation. Cultural aspects including recognition
of authorship and contributions to scientific studies, as well
as professional science perceptions of 1Q, will be discussed.
Since all this collected knowledge relates to future jobs and
educational pathways, establishing a means to develop job
opportunities in different cultural frames will be discussed.
Boundary spanners including Narwhal Tusk Research,
the Institute for a Sustainable Planet, Nunavut Research
Institute, Reach the World, Inuit Tapiriit Kanatami, and
the Canadian Museum of Nature have agreed to partner
in formulating solutions to knowledge development in this
proposed program as it relates to educational development
and job opportunities. The sixth module will integrate
themes from the first five modules into a case study that
offers an open essay or video response.

The modules will be developed in both print and video
formats, and both pathways will be encouraged among
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FIG. 4. Illustration by Cornelius Nutarak showing kayak construction and hunting implements.

student groups that experience this educational program.
Video format was sought as an alternative pathway since
IQ and Isuma are predominantly based in oral tradition;
print formats, though useful, may be less effective without
including a visual format. Coursework and case studies in
environmental science (Peeters, 2013, 2017) and research
and IQ on the narwhal (Nweeia et al., 2009, 2012, 2014;
Fontanella et al., 2011) will mark the initial content of the
course, though other areas of interest will be gathered
during the process. Both Isuma and scientific methodology
approaches will be taken to engage each student group and
integrated into one approach, which will be launched to
pilot Inuit school programs in Pond Inlet, Iqaluit, and the
Connecticut public school system at Housatonic Valley
Regional High School. Preliminary arrangements have
already been established in designated schools receptive
to including this pilot program as part of their educational
electives. Arrangements will be made for a synchronous
conferencing session between Inuit and non-Inuit school
programs to exchange experiences and foster new
relationships for social emotional learning. Asynchronous

conferencing will be made available to more remote Inuit
youth who may be unable to readily access the program
but express interest. Dissemination of print materials and
video modules will be made to educational centers through
external hard drives to avoid issues of online access.

CONCLUSION

By integrating Isuma and the scientific methodology,
this pilot study will focus on the value of combining 1Q and
Western science to show the benefits of both worldviews
for better understanding Arctic physical and life sciences.
Pathways for understanding are mutually beneficial as
students in Western science can learn from the original Inuit
Arctic sustainable environmentalists, and Inuit can more
actively engage and participate with scientific publications
that can influence and determine their lifestyle. This
program may also serve as an educational reconciliation
to recognize and elevate the Qaujimajatugangit and Isuma
of the Inuit and its benefit to a greater understanding of
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FIG. 5. Sedna painting, Antony Galbraith, 2020 (https://doan-art.pixels.com/).

the Arctic. Western students may become more sensitive
to other approaches in science and more motivated to be
inclusive of Isuma and Inuit perspective and knowledge.
The success of this educational program will be assessed
by external, independent evaluators who will conduct
formative and summative evaluations. The purpose of
the evaluations will be to provide data on the progress the
research team is making in reaching its targeted outputs,
outcomes, and overall goals.
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