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NOTE about this document:

® Prepared in Winter 2014, this document along with others sought to convey understandings
pertaining to Integrative Science as a concentration with innovative MISIT science courses within
the Bachelor of Science Community Studies (BScCS) four year degree at Cape Breton University.
They were prepared by Cheryl Bartlett to aid anticipated group discussions about potentially
reinvigorating the Integrative Science concentration and the BScCS degree, given that both had
become non-functional around 2010. The documents were not used and reinvigoration of

Integrative Science and the BScCS did not occur.

e Collectively, the documents provide an overview of: (1) the work and resources that would
have been required in order to proceed towards an envisioned reinvigoration of Integrative
Science, and (2) the overall nature and evolving relationships for Integrative Science from its
original vision and configuration as an academic program in the late 1990s guided by Two-Eyed
Seeing through to its relationships with national developments in the 2000s and early 2010s. The
period 1999 to the mid-2000s saw remarkable success for Integrative Science, including
numerous students enrolled in the MSIT courses created for Integrative Science; several students
graduate with a BScCS — Integrative Science degree; eleven students earn NSERC-USRAs and
some students receive other scholarships; many students engaged in community workshops,
summer research projects, and elementary school science outreach; and the Integrative Science
program itself receive a national award of recognition from the Canadian Council on Learning.

www.integrativescience.ca
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a document to share
“information, resources, positioning, and congruencies”
towards better and broader understandings of
Integrative Science and Two-Eyed Seeing
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Leadership & Stewardship
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SUMMARY: This document entitled “relationships within asking ‘what is Integrative Science ...
what is science?’” is an introduction to pondering the challenging issue (for mainstream science
education but also, especially, for cross- and inter-cultural cultural science education) of “what is
science”. Towards this ponder, four questions are posed: What is Integrative Science? What is
Science? What is Indigenous or Native Science? What is Western Science? Synoptic responses are
provided from the perspective of both Integrative Science and the Native Amerjagn Science

»Particle Astrophysics at University of California —
enderson (University of Saskatchewan) and Dr. Leroy

were consulted duringMvelopment of Integrative Science in 1997.
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What is Science?
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[ Integrative Science ]

view of science

PREMISE:
e Acquisition of scientific knowledgex | to
human survival.
e It Is a practical engagement wit | woNd and ...
e the scientific pursuit of st, therefore,
be as old as the conscio S human species.
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e the naturad=

your responsibilities, as agents ...
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[ Integrative Science ]

Elder Murdena Marshall’s
Mi’kmaq Knowledge Model
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[ Integrative Science ]
Knowledge System Model

anx;sical Know}edg@

onal Connecy;
Qef® tio %

Mi’kmag

xepted from Elder Murdena Marshall




[ Integrative Science ]

. here€
not:;teew stand

ca n




[ Integrative Science ]

as storytellers, as knowledge agents ...
we have responsibilities to our kno dges

?h\;sical Knowledg@

onal Connecy;
Qef® tio %

respect

| il

3

Sy (=
din ma‘“

Hypotheses
Language (Mathematics)
Theories & Models

Mi’kmag

Western




My Western
A Science stories are [S“’”es

... stories of: world Is
MATTER & ENERGY y “its”
Spirit does not exist. bjects).
Consciousness and |
is “problematic”.| _ -\ anienergy
am not in fiel .. thus
this story systems
exhibiting
emg_[gence
Ve N
/ =7 .J‘g’;j\, \
\ /
\ A
but | am 7
in the elemenig
story for
quantum Sotons) - -

kphysics!




_ h
stories

My Mi’kmagq | - ‘
[ of linterconnectiveness]

rScience stories are
Our stories are alive.

Place ..and | am
Emergence In the story
P

- - - il >
rtlclpatlo J v‘/

b

M our world, is
“All My Relgti6ns” (kin / subjects)Y At




a definition of
Integrative Science

= bringing together Indigenous and Western
scientific knowledges and ways of knowipe
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a question that can be asked of

INTEGRATIVE
SCIENCE:

What is “science”?
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INTEGRATIVE
SCIENCE:

What is “science”?

10S-UON




INTEGRATIVE
SCIENCE:

What is “science”?
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ledge is essential to human survival
gagement with the real world —
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What is “science”?
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INTEGRATIVE
SCIENCE:

How do we learn “patterns”?

g” can we use to learn patterns?

e stories are
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. How do we learn “patterns”?

8% Howard Gardener’s cognltlonal

— Multiple Intelligences Theory
= a brain-based theory
... with different “pattern smarts”
for recognizing different kinds of patterns

physical

g” can we use to learn patterns?
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£. How do we learn “patterns”?

<7 Howard Gardener's body smarts

— Multiple Intelligences Theory
= a brain-based theory
... with different “pattern smarts”
for recognizing different kinds of patterns
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math smarts

* mentioned only tentatively by Gardner
for “multiple intelligences theory”




How do we learn “patterns”?

First Nations
Holistic Lifelong Learmng Model

g” can we use to learn patterns?

e stories are
tern knowledge!
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_& ! First Nations Holistic Lifelong Learning Model How do we |ea rn “patternS"?

Bl ABOUT THE FIRST NATIONS First Nati
& HOLISTIC LIFELONG LEARNING MODEL Irst Nations

— The First Nations Holistic Lifelong Learning Model HOIlSth Llfehng Learn"‘g MOdel

represents the link between First Nations lifelong
learning and community well-being, and can be used
as a framework for measuring success in lifelong
learning.

THE
MODEL
patterned

http://www.ccl-cca.ca/ccl/Rexg#8/RedefiningSuccessinAboriginalLearning/RedefiningSuccessModelsFirstNations.html
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ROOTS world, language, traditions and ceremonies, and the
Lifelong learning for First Nations peoples is grounded WOIj|d of people (self,-fam|ly, ancestors, clan, community,
in experiences that embrace both indigenous and nation and other nations). Any uneven root growth can
Western knowledge traditions, as depicted in the tree’s de—s-tablllze -the Iear-nl-ng system. The root system also
root system, “Sources and Domains of Knowledge”, Just depicts the intertwining presence of indigenous and
as the tree draws nourishment through its roots, the Western knowledge, which for he tree trunk’s core,
First Nations person learns from and through the natural Where learning develops.

Suaﬁes
tradrtions

& ceremonies

nafh)(‘&l
world

MCQS+ (AR

self {oumb

ig#RedefiningSuccessinAboriginalLearning/RedefiningSuccessModelsFirstNations.html

\ /

http://www.ccl-cca.ca/ccl/Repao



http://www.ccl-cca.ca/ccl/Reports/RedefiningSuccessInAboriginalLearning/RedefiningSuccessModelsFirstNations.html

mentors

S

counsellors 2

http://www.ccl-cca.ca/ccl/RepoW

fm‘l’flkx’ elders

coHvral

Mid Elders—provide additional support and opportunities
for individuals to learn throughout their lifespan.
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Connect dots .. see patterns
. tell stories.

| Various ways to connect the dots
Diversity in our science storj¢
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IS * for exi ample see: Joe Sheridan and Roronhiak_wen "He “lears the Sky" Den Longboat, 2006,
The Haudenosaunee Imagination and the Ecolt gyoftheSa ~d, Spac > and Cu 'ture, 9: 365-381.
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Science stories are pattern knowledge!

IF: I draw upon many pattern smarts ..

word smarts

oward Gardner’s

—_——

math smarts ultiple
physical ‘ .
: telligences
Mmusic smarts (S theory”
emotional

picture smarts

T

«\*...and | also acknowledge many and
+— = | diverse knowledge sources and domains,

& Cecerones I}

=/ as well as learning guides ...




AScience stories are[sm;;es [interconnectiveness |

My world, our world, is
“All My Relations” (subjects).




INTEGRATIVE SCIENCE
= bringing together
Indigenous and Western
scientific knowledges and

ways of knowing
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Integrative Science:

mobilized within APCFNC-funded work in 2012-2014
]

Roadmap for

Incorporating Aboriginal Traditional Knowledge (ATK) into
DFO's "Integrated Fisheries Management Plan" planning procgg#
for the Commercial Snow Crab Fishery
in the Southern Gulf of St. Lawrence (Area

ations Chiefs Secretariat

www.apcfnc.ca

‘ AL REPORT (APC Contract #2013-008 and Project #4125)

Pubmitted to the Atlantic Policy Congress of First Nations Chiefs
Penultimate Draft - 20 MARCH 2013

Project Team / Report Authors

Cheryl Bartlett, CM, PhD "
Albert Marshall, Elder, LLD »
Murdena Marshall, Elder, LLD uf
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Concentric Circles Model for ATK / MTK
adapted from Elder Murdena Marshall
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Model for Western Science patterned after
“Concentric Circles Model for ATK / MTK?”

by Elder Murdena Marshall




The challenge is to bring together
the strengths from both so as
not to compromise the integrity of Mother Earth.

Qmsical Knowlegvg@ ?Wsical Knowiedg@

Indigenous
\




Working Document 201300X
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What ity engag t methodology or process can
we design to begin to bring ATK into the DFO process?

Atlantic Policy Congress
Of First Nations Chiefs Secretariat

www.apefnc.ca




words of Mi’kmaq Elder Albert Marshall, LLD, Eskasoni First Nation

Ntua'qg kinuk me'ki kina'masultinew ag wli nstmnew eptuaptasimkewey. Nuta'q wla
etuapmkewey ankite'tm nej kulaman wen pipanikkesij kisi apognmuatisnu nsitmnew. Ta'nik
teto'qi msitmu'k miamuj kekinamu'kik ta'n kogoewey. Etuaptimkewey, miamuj weji kmitu'tij

mimajik, ta'n telukwek aq kepmite'tasin. Kejitu tetpaqi ewekasi'k wsitgamu g¢knatew kinuk

keji'tuk mu wen newtite'lsin ta'n tijiw weji ka'ga'tun aq pasik nekm wtg Wlta'q iknaq, pitui

knajan ag wsitkamuk siawasinm nutaq elt kinamuan wulo'tmnew ¥ Njit na nemowk.
3 KoF KoFoXoFXot KoF XoF HoF o KoF oKoF HoF Ko KoF KoF Ko KaFeKoFKaF KoF KoF KoF KoFeKode
We need to embark on a co-learning journey of Two-Eyes
paradigms will be put on the table
honestly be able to say that the S Sence, the spirit of our two
ways, has been respected as we e Xk to balance the energies
of those ways. We need to put
we have something so profou . at we can sustain ourselves
and at same time be very
ecological integrity of grea. Qur a¥tions hav&d b#”seen to be beneficial for people of the

next generatlo g




CO-LEARNING for Two-Eyed Seeing

learning our strengths and learning together

CO-LEARNING for Two-Eyed Seeing

learning our strengths and learning together

@' @2

L@ /-Jn
B} CONCEPTS and ACTIONS (epistemologies)

(&
m— KNOWLEDGE OBJECTIVES
collective, living

knowledge to enable
nourishment of one’s journg

namic, testable,

“place, emergen

J. Archibald, 2001, Can. J. Native Ed. 25(1):1-5

CO-LEARNING for Two-Eyed { (=

learning our strengths and learnin
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weaving of patterns within
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computer models

participation”
conscig#®nes
int nnegeness
_ ‘owa” .s construction of
\ /7 una. standing of environment

RNY\NG for Two-Eyed Seeing

learniggy our strengths and learning together

TURAL WORLD (ontologies)

All my Relations parts & wholes

objects ...

beings ...
interconnective comprised of parts and
and animate: wholes characterized by
spirit + systems and emergences:
energy + matter energy + matter
with with
EVOLUTION

CONSTANT CHANGE
within balance and wholeness




Native Science Academy

http://www.silverbuffalo.org/NativeScienceAcademy.html

Founding Director
= Dr. Rose von Thater-Braan, Director of
Centre for Particle Astrophysics a

the six @ v g/came to Cape Breton University in 1997 to help advise
during the orig defelopment phase for the Integrative Science academic program
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Principles of Native Science

Certain elements of the Native Science Paradigm are
common to Western science while others go beyond
the conventional framework. For example, the
following tenets are held by both WesipgAQ and Native

science:

creativity are essential for the
ence, although these processes are

" iby®ed to the community, and appropriate
( xR T ) echifologies must be developed to meet societal
‘ | eeds while simultaneously protecting the

The Native Science AcXg environment,

http://www.silverbuffalo.org/NativeScienceAcademy.html
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Native Science extends these tenets in the
following ways:

« Native science does not view living systems
reductively, but rather grants them full integrity and
ontological standing. Such integrity ang standing is

through | rl:'cip '
Respcn |b|§

eChnoloaies we develop should not only be
priate and non-destructive but also reflect and

Wfiribute to these balances and renewal.

« Human actions should emerge from a source
beyond individual motive, and instead be sanctioned
through ritual and ceremony reflecting a larger
spiritual world order.

The Native Science Ac&d

http://www.silverbuffalo.org/NativeScienceAcademy.html
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Recent developments in Western science have
brought it closer to Native science views:

« Complex, adaptive systems display emergent
properties at high levels of organization

The Native Science AcXd

- Rogu Taylor

http://www.silverbuffalo.org/NativeScienceAcademy.html
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The Native Paradigm

Through the Native paradigm we experience a
relational universe and know that our relationship with
the mten:annected web of life sits at the heart of deep

extual: abstract ideas
R Mmuch as does capacity

The Native Science Ac&d

http://www.silverbuffalo.org/NativeScienceAcademy.html
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Methodology
Native Science

Observation. The Native scientific approach to

with all domains of nature. Knowledge may come to a

person from "All My Relations” in a state of
awakeness, in a vision, or dream.

The Native Science Ac&d

http://www.silverbuffalo.org/NativeScienceAcademy.html



http://ayay.co.uk/backgrounds/digital_art/abstract/spiral-swoosh.jpg
http://ayay.co.uk/backgrounds/digital_art/abstract/spiral-swoosh.jpg
http://www.silverbuffalo.org/NativeScienceAcademy.html

Methodology (cont’d)

Native Science

Dreams. Reality is not limited to a statgof

dre

2in the

entional and disciplined
ed to dreams, which

dre manifestations oF regular patterns in

, which are used for knowledge and renewal

The Native Science Ac&d

http://www.silverbuffalo.org/NativeScienceAcademy.html
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Western Science

Observation. Observation in western science is
mainly mathematically based. Observation is
connected with predictive testing.

Experimentation. Observation is comggmented by
experimentation, which is the "the J#St-f@warding” of
nature's processes. It is the cupgefi =king aspect

of science.
and such....

g if we do such

\ wose senses, they may also serve to 'shift
th@burden’ to the instrument, as opposed to
#veloping human sensing and awareness. Application
technologies likewise separate users from the
knowledge embodied in the technology and from
many of the consequences of using the technology.

The Native Science Ac&d

http://www.silverbuffalo.org/NativeScienceAcademy.html
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Western Science (cont’d)

Measurement. Western Science relies mainly on
measurement as a basis for confirmation of new
knowledge. If something is not subject to
measurement, it is not considered scientific.

[Western] Scig

arf| scientific pursuit
h uses no end of tools,

register the weight of a hair to
observatories of the heavens.

Jane Jacobs, p. 65, 2004.
Dark Age Ahead. Vintage Canada.

The Native Science Ac&d

http://www.silverbuffalo.org/NativeScienceAcademy.html
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The Native Science Ac&d

http://www.silverbuffalo.org/NativeScienceAcademy.html

How Knowledge is Held:

Native American

Individual.

+ Can gain knowledge through lived experience.
« Can gain knowledge through drg#

- Wl society. This is part of the checks
es regarding knowledge in native

$flsed. In turn, there are checks and balances
e knowledge keepers themselves: people know
who they are and the members of these societies
are continually watched by the society at large to
gauge their integrity.

Nation. Lived experience by the whole nation,
which would include individual and collective
experiences. This knowledge is conveyed by and
arises out of traditional oral history.
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The Native Science Ac&d

http://www.silverbuffalo.org/NativeScienceAcademy.html

How Knowledge is Held:

Western

Church. Prior to the industrial revolution, the main
knowledge holder was the church.

Knowledge
that |nd|V|dua

\ time) for the sole economic
plder. Supported as an
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General and Expert Knowledge

Commonality of Native and Western Science

« General knowledge is accessible tg
('the nation")

« Expert knowledge is only a
and can be accessed throye§
expertise

R public

N0 experts

« Expert knowleddg
and training
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Differences Between Native and Western
Science

« Language of expert knowledge in Wgstern
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