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/ The central dilemma of science \
education today is the teaching of
science from only one cultural
perspective, and in an incomplete
and non-connected manner.

Gregory Cajete, PhD
\Native American Scientist & Educator, Univ. of New Mexico/
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odr sciences
our stories
[ “bringing our knowledges together ]
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Two-Eyed
Seeing

Elder Albert Marshall
Eskasoni community
Mi’kmaqg Nation




“LEARN ... to see from one
eye with the strengths of
Indigenous knowledges and
ways of knowing, and from
the other eye with the
strengths of Western (or
Eurocentric or mainstream) | /?
knowledges and ways of
knowing ... and to use both (]
these eyes together, for the hﬁ //

benefit of all.”

Two-Eyed Seeing




Two-Eyed Seeing

learning to see with the strengths of each & together



















Two-Eyed Seeing & Integrative Science




Being Nature’s Mind: Indigenous Ways of Knowing and Planetary Consciousness
by (ReVision 2004)

Mary Jane Zimmerman, Ph D.

Since 1999, I bave partcipatad in the Language of Spinmality dialogues berween
Nanve Americans, sciennsts, and lmguists, which are beld i Albuquerque, NM, every
summer. During one such dialogue. a number of the Nanve American parncipants told
long, winding stones, seemingly unconnectad to the topic at hand. Finally, one of the
Anglo physicists lost lus composwe and begin cntcizing the proceedings: ~“Let’s get
beyond just telling stones.” be said, “and get down to a real discussion. Lat’s really gzet
wto 1t and sort out what 15 2ood and what 15 bad about Western science and Nanve
science.” What be bad heard so far had vot qualified for bum as a “teal discussion.™ The
response, from the Nanve Americans present. was not the direct, confronnve rype of
argument that he was seeking but instead, more stones, even more long and winding.
whuch then elicited another outburst from the mmpanent physicist, who felr thar hus earlier
plea had been i1grored




What was happeming here” It was a fatlure of commmunication at the meta-level

between people with different models of what consamres proper social behavior and the
COITECt Way to Zet ope’s opinion across. The physicist, in bemng durect, cnincal and
confrontive, was breaking every rule of Native Amernican social interaction. Tae Native
Americans could not directly rell um that withour also breaking their rules. Their way to
show hum that he was in the wrong and bad something to leam was through indirect
stories which be was expected to be able to “hear” and apply to humself. Their response
of more stones, which to them was a highly refined, polite, and mndeed ethical response
to hus social insult, seemed to um to be insultng.

At the beginning of every Language of Spinruality dialogue, the moderator, Leroy
Lintlebear, tells us thar in dialogue, we sbould set aside our tacit infrasucnures, owr
carrenily held beliefs abont reality, in order to listen deeply for whatever words, 1deas,
feslings or perceptions surfacs in us during the experience. However, as the above story
illnsmates, beconung swars of and semng aside one’s own tacit mdTastmaciare 1s easier

5a1d than done.
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Leeds University (UK) Lifelong Learning Model
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First Nations Holistic Lifelong Learning Model
from: Canadian Council on Learning: Aboriginal Learning Knowledge Centre
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Co-Learning

Go into a forest, you see the birch, maple, pine.
Look underground and all those trees are

holding hands. We as people must do the same.
(late Mi'’kmagq Chief, Spiritual Elder, and Healer Charlie Labrador)
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Go into a forest, you see the birch, maple, pine.
Look underground and all those trees are

holding hands. We as people must do the same.
(late Mi'’kmagq Chief, Spiritual Elder, and Healer Charlie Labrador)




Science Is dynamic,
pattern-based knowledge.

Artist Basma Kavanagh



Indigenous and Western
scientific knowledges are
based in observations
of the natural world.
“stories of our interactions
with and within nature”

IR g 2T
Science Is dynamic,

pattern-based knowledge.

Artist Basma Kavanagh



our science stories ..
draw upon our “pattern smarts”

(Howard Gardner’s
“multiple
intelligences
theory”)



our science stories ..
draw upon our “pattern smarts”

(Howard Gardner’s

word smarts

“multiple

intelligences

math smarts

theory”)

music smarts nature smarts

picture smarts

spirit smarts

body smarts

people smarts

self smarts

who we are; where we are;: where we were;
what we know, do and value




our different science stories ..
privilege different “"pattern smarts”

word smarts

nature smarts




our different science stories ..
privilege different “"pattern smarts”

word smarts

math smarts

music smarts nature smarts
picture smarts

body smarts Spirit smarts

people smarts

self smarts







| SCIENCE stories of: | 9%

Artist: Rod Restoule
from: Into the Daylight;
C. Morrisseau, 1998

my world is "all my relations” (subjects)









Knowledge
IS SpIrit.

It Is a gift,
passed on

through
many people.

We must
pass it on.

Importance of Ancestors, Elders, Knowledge Holders
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The breath of life versus the embodiment of life: indigenous

knowledge and western research
WIN-HEC Journal 2007 (World Indigenous Nations — Higher Education Consortium)

Cindy Blackstock
Executive Director of the First [*I_atipns Child EI‘IIFl Family Caring Society of Canada

Despite the diversity of Abornginal cultures, there are seyeral common
fundamental differences between Aborigmal and westemn epistemologies{ 1) Abongmal peoples
believe thewr ancestors were nght on most things and westem peoples behieve thewr ancestors
were either mostly wyong or their ideas could be improved upon (Assembly of First Nations
1995; Auger 2001){2) Aborigmal peoples beleve they hold the land and hfe knowledge in a
sacred trust for the generations to follow whereas many western peoples believe they can own
land and knowledge and use 1t for mndividual benefit with httle concern for future generations
(RCAP, 1996; Pmto, m press) an@ Aborigmal knowledge 15 situated within more expansive
concepts of space and tume (Auger, 2001). From these differences, flow very different concepts




As knowledge trustees, whose job 1t 1s to understand and relay knowledge which has been passed
down by generations before us, we pay great attention to the detail of the knowledge and the

values and spint embedded m 1t so that we can pass it on (Auger. 2001; Bennett & Blackstock,
2006). Because knowledge needs to echo across hfetimes and generations. multidunensional

standards of ngor wledge 15 understood within the four dimensions of
leamue@_spmitual, emotional, physical and cognitiveand that each teaching 15 situated within an
mterconnected know . Auger, 2001).

cognitional

physical

emotional



"ELDER”

Importance of Ancestors, Elders, Knowledge Holders

As knowledge trustees, whose job 1t 1s to understand and relay knowledge which has been passed
down by generations before us, we pay great attention to the detail of the knowledge and the

values and spint embedded m 1t so that we can pass it on (Auger. 2001; Bennett & Blackstock,
2006). Because knowledge needs to echo across hfetimes and generations. multidunensional

standards of ngor wledge 15 understood within the four dimensions of
_spmitual, emotional, physical and cognitiveand that each teaching 15 situated within an

mterconnected knowledge web (RCAF, 1990; Auger, 2001).

cognitional

physical

emotional




FROM: C. Blackstock; http://www.win-hec.org/docs/pdfs/cindy.pdf (WIN-HEC Journal 2007)
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my world is many "its” (objects)
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LESSONS LEARNED| Two-Eyed Seeing

learning to see with the

her
Mhs of each & toget er

ACKNOWLEDGE
1 WE NEED

EACH OTHER ...
co-learning journey

Albert Marshall, Elder, Mi’kmag Nation

3. view “SCIENCE”
Inclusively




Indigenous and Western
scientific knowledges are
based in observations
of the natural world.

“stories of our Interactions
with and within nature”

Science Is dynamic,
pattern-based knowledge. At Basma Kavanagh




stories of our Iinteractions with and within nature
ScienceJ

e recoghnition
e transformation
e expression

o ... various

e various ways to connect the dots
e variety in our stories

Artist Basma Kavanagh
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Together We Heal & Grow

seeing & acknowledging my deeds




LESSONS LEARNED

DO ...Ina
. 4. CREATIVE, GROW

QRWARD WAY

L Murdena Marshall, Elder, Mi’kmjag Nation

Together We Heal & Grow

seeing & acknowledging my deeds




“See, In the Mr’kmagqg world, in all Native
worlds, you have to give recognition to
everything: misdeeds, good deeds, past
deeds, you know? Anything. You have to
give that acknowledgement. Everything
that you do, you have to acknowledge it.”

|

put our values + actions

S 4 knowledges in front of
us ... like an object

W]a Marshall, Elder, Mi’kmaqg Nation

Together We Heal & Grow

seeing & acknowledging my deeds




“See, In the Mi'’kmaqg world, in all Native
worlds, you have to give recognition to
everything: misdeeds, gpod deeds, past
deeds, you know? Anything. You have to
give that acknowledgement. Everything
that you do, you have to acknowledge it.”

put our values + actions
S 4 knowledges in front of
u

|

S ... like an ObJECt lwama et al. 2007; Gaspereau Press Limited
Murdena Marshall, Elder, Mi’kmaqg Nation \

Together We Heal & Grow

seeing & acknowledging my deeds




the " HEALING TENSE”

D.
actions, values, knowledges

Murdena Marshall, Elder, Mi’kmag Nation

’r

Together We Heal & Grow

seeing & acknowledging my deeds




the " HEALING TENSE”

/ AN

look at It, own It

\

ME

actions, values, knowledges
~acknowledge

being it

/

talk to 1t, understand it



“together we heal & grow”

/ AN

look at It, own It

\

ME

actions, values, knowledges
~acknowledge

being it

talk to 1t, understand it




“together we heal & grow”

LANGUAGE IS VERY IMPORTANT.
REVITALIZING ABORIGINAL LANAGUAGES IS ESSENTIAL.

ME & YOU

actions, values, knowledges
look at it, own it acknowledge

\ /"

talk to 1t, understand it




LESSONS LEARNED

ACKNOWLEDGE
WE NEED
EACH OTHER ...
co-learning journey

DO ...Ina
. 4. CREATIVE, GROW

3 view “SCIENCE”
QRWARD WAY " inclusively

put our values + actions
+ knowledges in front of
us ... like an object

S.
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ACKNOWLEDGE
! 1. WE NEED
EACH OTHER ...
co-learning journey

. 4. CREATIVE, GROW

QRWARD WAY

put our values + actions
+ knowledges in front of
us ... like an object

3 view “SCIENCE”
" inclusively

S.




4 BIG QUESTIONS

put our values + actions
+ knowledges in front of
us ... like an object

.




Two-Eyed Seeing

learning to see with the strengths of each & together

OUR NATURAL WORLD

Question:

What do we believe
the world or cosmos to be?
(ontology)
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learning to see with the strengths of each & together

OUR NATURAL WORLD

interconnective parts & wholes

constant change ongoing evolution



Two-Eyed Seeing

learning to see with the strengths of each & together

OUR NATURAL WORLD

interconnective

parts & wholes

subject ... object ...
Interconnective comprised of parts and
and animate: wholes characterized by
spirit + systems and emergences:
energy + matter energy + matter

constant change ongoing evolution



Two-Eyed Seeing

learning to see with the strengths of each & together

OUR KEY CONCEPTS and ACTIONS

Question:

What do we value as
“ways of coming to know”
the cosmos?
(epistemology)



Two-Eyed Seeing

learning to see with the strengths of each & together

OUR KEY CONCEPTS and ACTIONS

photo credit: NRC




Two-Eyed Seeing

learning to see with the strengths of each & together

OUR KEY CONCEPTS and ACTIONS

- respect - hypothesis
relationship (making & testing)
reverence data collection

reciprocity data analysis
ritual (ceremony) model & theory
repetition construction
responsibility

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



Two-Eyed Seeing

learning to see with the strengths of each & together

OUR LANGUAGES and METHODOLOGIES

Question:

What can remind us
of the complexity within
our ways of knowing?



Two-Eyed Seeing

learning to see with the strengths of each & together

OUR LANGUAGES and METHODOLOGIES

Life
Love

Land '” i, '.;-i
vigour rigour i

OUN-WEAVING _




Two-Eyed Seeing

learning to see with the strengths of each & together

OUR LANGUAGES and METHODOLOGIES

Life Math
Love &
Land Instruments

vigour rigour

| WEAVING O UN-WEAVING _




Two-Eyed Seeing

learning to see with the strengths of each & together

OUR LANGUAGES and METHODOLOGIES

weaving of patterns within ~ un-weaving of nature’s

nature’s patterns via patterns (especially via
creative relationships and  analytic logic and the use
reciprocities among love, of instruments) to
land, and life (vigour) cognitively reconstruct
that are constantly them, especially using
reinforced and nourished =~ mathematical language
by Aboriginal languages (rigour) and computer

models



Two-Eyed Seeing

learning to see with the strengths of each & together

OUR OVERALL KNOWLEDGE OBJECTIVES

Question:

What overall goals
do we have for
our ways of knowing?



Two-Eyed Seeing

learning to see with the strengths of each & together

OUR OVERALL KNOWLEDGE OBJECTIVES

collective, living dynamic, testable,
knowledge to enable published knowledge
nourishment of one’s Independent of
journey within expanding personal experience
sense of “place, emergence that can enable
and participation” for prediction and control

wholeness and
Interconnectiveness



Two-Eyed Seeing

learning to see with the strengths of each & together

OUR OVERALL KNOWLEDGE OBJECTIVES




Two-Eyed Seeing

learning to see with the strengths of each & together

OUR OVERALL KNOWLEDGE OBJECTIVES

from: www.leads.ac.uk

from: CCL Aboriginal Learning Knowledge Centre
(www.ccl-cca.ca/CCL)
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Two-Eyed Seeing

learning to see with the strengths of each & together

OUR OVERALL KNOWLEDGE OBJECTIVES

http://www.win-hec.org/docs/pdfs/cindy.pdf

(WIN-HEC Journal 2007)



LESSONS LEARNED

7. WEAVE

back and forth
\ between our




7 basic or fundamental
LESSONS LEARNED

ACKNOWLEDGE
’ 1. WE NEED
EACH OTHER ...
co-learning journey

DO...ina
. 4 CREATIVE, GROW 7 yiew “SCIENCE”

3.
QRWARD WAY Inclusively

/ 6. use VISUALS
s, put our values + actions Z WEAVE

+ knowledges in front of el Al e
@us ... like an object between our




[ Integrative Science & Two-Eyed Seeing ]
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