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SOMETIMES IT’S LIKE A HEAVY SLEDGE
Science, Two-Eyed Seeing,

Co-Learning, and Cultural Humility
(Part 2: pattern-based science curricula / wholistic learning)

PRESENTATION OUTLINE

® Integrative Science

- who, what, why, how
e Two-Eyed Seeing

- Co-Learning

and
Knowledge
Scrutinization
e Cultural Humility




SOMETIMES IT’S LIKE A HEAVY SLEDGE

that we are trying to move - this sledge

represents our passions for ensuring the
ecological integrity of Mawisikamukawey.

words of Elder Albert Marshall, Mi’kmaq Nation



SOMETIMES IT’S LIKE A HEAVY SLEDGE

that we are trying to move - this sledge

represents our passions for ensuring the
ecological integrity of Mawisikamukawey.

We, the Elders, are
dragging that sledge
with all our might,

and we need others to
~ help us by pushing as
hard as you can on the
rear of the sledge.
But, it is we,
the Elders, who will
determine where it goes.

words of Elder Albert Marshall, Mi’kmaq Nation




OTHER TIMES THAT HEAVY SLEDGE
represents a passion we Elders hold
that western science can help address.

Then we, the Elders, will
help you with that sledge
.. you drag, we push ...
while we all also constantly
exchange understandings
- about where it is going
.. and learn to abide by
T o i’Pogaptmu’k
g w5 meaning “to revisit to renew,
F=="" to maintain movement in the
direction Spirit intended”.

words of Elder Albert Marshall, Mi’kmaq Nation
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Cheryl Bartlett, {§ Florence Bartlett, Elders Albert and Murdena Marshall, |
Sydney, NS Brooks, AB Eskasoni, NS; Mi’kmaq Nation '
<
October 2010 >
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October in
southern Alberta
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Passenger Pigeon



Tities
Blue Jay



Ku ku kwes

Barred Owl



Kupkwe’j

Saw-whet Owl
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* = A MI’KMAW NIGHT SKY STORY

x

kisa'tutij/by Lillian Marshall, Murdena
Marshall, Prune Harris and Cheryl Bartlett

Kisi Amalwi’kmi’tij/illustrations by
Kristy. Read and Sana Kavanagh




Muin and the Seven Bird Hunters
... a Mi’kmagq Night Sky Story
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Muin is a Mi’kmagq Science Story ...

Unama’ki

: !",' q\l’h \‘,-Vq“'—'l('lli. é

... a story of patterns and relationships in Unama’ki.
This story does not work in Blackfoot Territory.




We dance in order to expand
the potential for something to happen.

Joseph Rael, 2009, in “Sound: Native Teachings + Visionary Art” (p. 55); Council Oak Books, San Francisco

dancing
to learn ...

... learning
to dance

PATTERNS
and
RELATIONSHIPS




The Periodic Table of the Elements
in Western /| mainstream science
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... a story of patterns and relationships everywhere




able of the Elements

estern /| mainstream science
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... a story of patterns and relationships everywhere




We dance in order to expand
the potential for something to happen.

Joseph Rael
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: x : ’ & Native Council of Nova Scotia
- _F; B : (=% Mi’kmagq Language Program
; & Artist: Michael J. Martin
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Native Council of Nova Scotia
Mi’kmaqg Language Program
Artist: Michael J. Martin
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tegrative Science
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Artist Basma Kavanagh



our stories
our sciences
Indigenous our worldviews  Western

[ ”brlngmg our knowledges together” ]
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Artist: Basma Kavanagh




Integrative Science




BScCS: a4 yr SCIENCE degree

Bachelor of Science Community Studies

Degree Profile for:

Togqwa'tu'kl Kjijitaqnn /
Integrative Science

Bringing Knowledges Together

.. from Western sclentific and Aboriginal world views

credits)
00: Analysis and Decision Making |6 credits)
00: Applied Research (6 credita)
muo 00 Communiy Imeevention (6 credns)
sclence and tochinology perspectives (0 credital Phill 222, o eguvalent
world views and values (3 credas): Phil 251, Phl 253, or oguvalert
Aboriginal perspectives (3 cradits): Mikm at 100 or 200 level, of 361 o equivalent
_ business perspectives (3 craoits): Buss 111, Buss 231, or equivent

iic communication (3 credts). Comm 103, Comm 105, o oguvalent
= R e e B8 ¢ Engd 207, or eoulvalent
102 or 111, Buss 181 or equivsient
8a 182, Paych 201, or sguivadent

S)

4)

5
6
7
8

. i — Docures)
1) Jcracihs: MSIT 101 1+ 2)6credits: Chem 121 + 122
2) 3crecitss MSIT 103
3) Acreditss MST 201 3+4)0credits: Math 131 « 132 or
AL ™ e bl A BEAT

Phys 100, of Phys 111 + 112
5+ 0) 6 crodits (ot loast 3 crocdts must be #t 300 lowet)
-Geot 111
ary PubM at 200 level or higher
- any Envi a1 200 level or higher

6) 3 croonx: ﬁ)ﬁ
Work Placements (paki o volunitary, oach at least 120 hours) ﬁ)ﬁ

1)

3

2)

An overall average of 60% (in courses ﬁ
over your four years) is required for /
graduation.

Student's Blectives (30 credits)
1) 3 creonts:

FOUR

parts
in the
overall
degree
program




BScCS: a4 yr SCIENCE degree

Bachelor of Science Community Studies

Degree Profile for:
Togqwa'tu'kl Kjijitaqnn /
Integrative Science

Bringing Knowledges Together

.. from Western sclentific and Aboriginal world views

credits)
00 Analysis and Decison Making |6 credits)
00: Applied Research (6 credita)
muo 00 Communiy Imeevention (6 credns)
sclence and tochinology perspectives (0 credital Phill 222, o eguvalent
world views and values (3 credas)k: Phil 251, Phl 253, or oguvalert
6) Aboriginal perspectives (3 cradits): Mikm at 100 or 200 level, of 361 o equivalent
_ business perspectives (3 craoits): Buss 111, Buss 231, or equivdent
iic communication (3 crodits). Comm 103, Comm 105, o oguvalent
e e O 4 Eng) 207, of ooutvalent
102 or 111, Buss 181 or equivsient
8a 182, Paych 201, or sguivadent

1) 3 cragitss MSIT 101
2) 3crecitss MSIT 103
3) Acredits: MST 201 3+ 4)0 crecits: Math 131 « 132, or
e Phys 100, or Phys 111 4+ 112
5 + 0) G crodits ot ioast 3 crocdts must be a2 300 kel )
-Geot 111
ary PubM at 200 level or higher
- any Envi a1 200 level or higher

— Dosures)
1+ 2)6credits: Chem 121 + 122

Student's Blectives (30 credits)

1) 3 creons: 6) 3 crodits: y)ﬁ
Work Placements (paki o volunitary, oach at least 120 hours) p}ﬁ

1)

2)

An overall average of 60% (in courses &
over your four years) is required for
graduation.

science
in all
parts
of degree
program




BScCS: a4 yr SCIENCE degree

Indigenous & Western |
sciences together in
(8 half year courses) Q
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1+ 2)6credits: Chem 121 + 122 NN
3 S

1) 3 crachs: MSIT 101
2) 3 credits: MSIT 103

3) Jcredits: MST 201 3+ 4) 0 credita: Math 131 + 132, =
4) 3 crecitss MST 203 Phys 100, or Priysll
5) 3 credits: MSIT 301 5 4 0) G crodits (o losst 3 crodts musd
6) 3 credes: MSIT 303 -Geot 111
7) Jcredits: MSIT 401 ary PubM at 200
8) 3 creditss MSIT 401 - any Envi a1 200
Stydent's Blectives (30 credits) Brlnglng Our
1) 3 creonts: 6) 3 crooix: '
2) 3 crecas: 7) 3 crocits: Knowledges
3) 3 crocns: B) 3 credits:
4) 3 crodis: Q) 3 creais: Together
5) 3 crodits; 10) 3 crodits:

e

Work Placements (pakd of voluntary, sach at least 120 hours)
1)

2)

An overall average of 60% (in courses
over your four years) is required for
graduation.




Indigenous & Western
sciences together in

1+72)6 credis: Chem 121 + 122

mainstream sciences
(chem, math/physics, environ)
(6 half year courses)

An overall average of 60% (in courses
over your four years) is required for
graduation.

BScCS: a4 yr SCIENCE degree

Bachelor of Science CO munity Studies

Bringing Our
Knowledges
Together

t\.)..‘




BScCS: a 4 vr SCIENCE degree

Indigenous & Western
sciences together in

Bringing Our
Knowledges
Together

mainstream sciences
(chem, math/physics, environ)
(6 half year courses)

1)
2)

= Integrative
Science

An overall average of 60% (in courses
over your four years) is required for
graduation.




a GUIDING PRINCIPLE
ETUAPTMUMK - TWO-EYED SEEING

for Integrative Science
(or any intercultural collaboration)

LEARN ... to see from one eye with
the best in the Indigenous ways of
knowing, and from the other eye
with the best in the Western (or
mainstream) ways of knowing

... and LEARN to use both these
eyes together for the benefit of all.

(words of Mi’kmaw Elder Albert Marshall)




a GUIDING PRINCIPLE
ETUAPTMUMK - TWO-EYED SEEING

indigenous




a GUIDING PRINCIPLE

for our minds, souls, Spirits ... not a “mechanism”




‘a GU DING PRINCIPLE

ETUAPTMUNMK - TWO EYED ING
somewhat akinto: .

{

Cultural Humility (best known in health care arena)

= - through on-going humility, becoming able to:

& e engage in self-reflection and self-critigue

within one’s journey of being a human, a lifelong learner,
and a reflective practitioner

@ e understand and bring into check power imbalances
that exist in all dynamics of communication and relationship

including remaining open to new ideas and contradictory
information and learning to see with the strengths in
different culture’s “ways of knowing, doing, and being”




‘a GUIDING PRINCIPLE
APTMUMK - wa-EYED SEEING
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How can we help critics understand, rather than fear?

Highlighting Elder Albert’s words: “We, Together”

** Our knowledges and ways of knowing ... Indigenous and
mainstream: we need to learn to see with the strengths
of each and we need to learn to use them together, for the
benefit of all people and the ecological integrity of the Earth.

+* We need to embark on a co-learning journey in which our two
paradigms will be put on the table to be scrutinized.

** We need to honestly be able to say that the essence, the spirit
of our two ways, has been respected as we work to balance the
energies of those ways.




How can we help critics understand, rather than fear?

Highlighting Elder Albert’s words: “We, Together”|

** Our knowledges and ways of knowing ... Indigenous and
mainstream: we need to learn to see with the strengths
of each and we need to learn to use them together, for the
benefit of all people and the ecological integrity of the Earth.

** We need to embark on a co-learning journey in which our two
paradigms will be put on the table to be scrutinized.

** We need to honestly be able to say that the essence, the spirit
of our two ways, has been respected as we work to balance the
energies of those ways.

Compare Albert’s words to Jeffrey Simpson’s
(Globe & Mail; 21 Feb 2014; “Money alone cannot fix Aboriginal education”)

re First Nations Control of First Nations Education Act agreement signed in early February:

“... the big loser will b&gtude whose knowledge of
basic science, math and o subjects will be so infused
with cultural appropriate by e theorists as to handicap
them, rather than assist them, in wider Canadian society.”




[ Integrative Science — MSIT courses ]

KEY:
early input
via Talking Circles
and

Kitchen Table
Conversations

with community
Elders, educators, and
leaders of organizations
plus interested others




with and from _
Mawisikamukawey

photo by Clifford Paul, Membertou FN



Integrative Science — MSIT courses

;?.’( e /1

with and from
Mawisikamukawey

This is what we truly believe, this is what reinforces our
spirituality: that no one being is greater than
the next, that we are part and parcel of the whole

... we are equal ... and that each one of us has a

responsibility to the balance of the system.
(words of Mi’kmagq Elder Albert Marshall)

photo by Clifford Paul, Membertou FN



[ Integrative Science — MSIHT courses ]

KEY:
Visual Thinking

Humility

Respect
Truth

Elder

Murdena Marshall, LLD »
Assistant Prof, Mi’kmaq Studies i ax
Univ College of Cape Breton




Integrative Science — MSIT courses

Can we visualize “knowledge”?

photo from Clifford Paul, Membertou FN



[ Integrative Science — MSIHT courses ]

We can visualize “knowledge”!

QWsica\ K"°W’edge Q\ws'\ca‘ Know!edg 0

Soﬂa‘ COnnect .
Q¢! &

Hypotheses
Language (Mathematics)
Life & Land Theories & Models

Indigenous @

Knowledge System Models
adapted from Elder Murdena Marshall

Language (Aborigina




Integratlve Smence MSIT courses
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[ Integrative Science — MSIHT courses ]

italicized text = Albert’s thoughts for Mi’kmaqg Knowledge

KNOWLEDGE SYSTEMS

e nature of thinking or thought:
wsitqamu’kewe’l ankitasuaqnn
(worldly thoughts or knowledge gained
throughout your life) ~ epistemology

e worth of reality; real world; real life: _
wsitgamu’kewe’l penawsinn = ontology &8

e how knowledge is gained: ta’n tel
mnsnmen kjiji’'tagn ~ methodology

e worth of knowledge that will be used:
kjijitagn ta’n tel wie’wasitew ~ axiology




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

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




Integrative Science — MSIT courses }

» -} T W
b
CONCEPTS and ACTIONS (epistemologies) m KNOWLEDGE OBJECTIVES
sene s questio collective, living q ic. testabl
i - - knowledge to enable gpat:n:'k ©s "’} :'

3 adoli nourishment of one's journey ~ PU° 'Z - dnov;/ ef ge
CVETeICC g & testing within expanding sense of o eplen ol
eciprao data collectio “place, emergence and petr;otna expen;nce

z 0 data ana participation” for collective LG SHED
CONSCIOUSNess and prediction and control
Hels 6 - : - “ "
nena . .. : ? : interconnectiveness (and “progress’)
. owards resona 0 towards construction of
/ ! | \
CO-LEARNING for Two-Eyed{ 0 @ % -_J. ARNING for Two-Eyed Seeing
\ learning our strengths and learnin a learning our strengths and learning together
e @ @ 3 y e b in g g g tog
m METHODOLOGIES \ NATURAL WORLD (ontologies)
nature’s patterns via patterns (especially via bsings Blecis
creative relationships and  analytic logic and the use i 9 e : é e
reciprocities among love, of instruments) to o e(rjconpectl\{e cgrrllprlsi o F:a' = Snb
land, and life (vigour) that ~ cognitively reconstruct bl e
are constantly reinforced them, especially using spirit + systems and emergences:
and nourished by mathematical language energy + matter energy + matter
Aboriginal languages (rigour) and with M-
CONSTANT CHANGE EVOLUTION
comp uter models within balance and whoileness




[ Integrative Science — MSIT courses ]

Good Beginnings: colourful vision
and big picture understandings

Next:
pedagogy and curriculum




[ Integrative Science — MSIT courses ]

KEY:

early conceptual input
via Dialogues

= |ocal community
= |ocal university

= experts from away

Dr. Marie Battiste
Dr. Sakej Henderson
Dr. Leroy Little Bear
Amethyst First Rider
Stephen Augustine
Dr. Gregory Cajete
Dr. Jeffrey Kane

YVVVVYYVYY




[ Integrative Science — MSIHT courses ]

*Indigenous
KEY: Knowledge and Pedagogy

Common Ground in First Nations Education:
S a 2002 literature review with

recommendations:

“... focussing on the similarities
between the two systems of
knowledge rather than on their
differences may be a more
useful place to start when
considering how best to
introduce educational reform.”

: > . 1/ -

Dr. Marie Battiste * paper prepared for
Dept of Educational Foundations
Univ. of Saskatchewan

National Working Group on Education and
the Minister of Indian Affairs




[ Integrative Science — MSIHT courses ]

KEY: ... a learning environment that
M |ddle GI’OI.I“ a would combine mainstream
educational subjects with
traditional knowledge components
and would also accommodate
teaching and learning styles that
would stimulate young students'’
abilities and creativity.
These teaching methods would
have a more holistic approach
to learning ... [including] artistic
means of expression.

Stepher{ Ahgustine

Unama’ki College from MA thesis 1998:
- - http: .nlc-bnc. j/s4/f2/dsk2/ftp01/M pdf
Cape Breton UnlverS|ty ttp://www.nlc-bnc.ca/obj/s4/f2/dsk2/ftp01/MQ36858.pd




[ Integrative Science — MSIHT courses ]

KEY: Native / W Look To THE
Science £ MOUNTAIN

L
- = Interde '
of Creativity t /pe‘

IGNITING
THE SFARKLE

~
A Science M ¢ At

Dr. Gregory Cajete
Director of Native Studies
Univ of New Mexico




[ Integrative Science — MSIHT courses ]

KEY:
Know We Have
Only One Home

0 Oud: Bockund 55
07/ 16

Doodi Knockwood

(young person)
resonating with
Elder Albert Marshall

6 Vaq mul‘»awe
Tiae 9 m{g W‘f u :

Ou( home.

WShe 65) Hve Oﬂ t‘\ome
u)ehuve




[ Integrative Science — MSIHT courses ]

&~ Nh  The foundational basis

=8 for any relationship
IS an

exchange of stories.

Elder Albert Marshall, LLD
Mi’kmaq Nation




— MSIHT courses




[ Integrative Science — MSIHT courses ]

KEY:
View Science
Inclusively

work of Dr. Cheryl Bartlett
Tier 1 Canada Research Chair
and team with Elders & Educators




INTEGRATIVE SCIENCE:
What is “science”?

——  How to view science inclusively?
——
BROAD, MULTI-CULTURALLY INCLUSIVE VIEW OF SCIENCE
for the purposes of INTEGRATIVE SCIENCE:

science = dynamic, pattern-based knowledge
shared through stories
about our interactions with and within nature




INTEGRATIVE SCIENCE:
What kinds of “patterns™?

\ PN
patterns essential to human survival
that also reflect practical engagement
N with the natural world
BROAI—D, MULTI-CULTURALLY INCLUSIVE VIEW OF SCIENCE
for the purposes of INTEGRATIVE SCIENCE:

science = dynamic, pattern-based knowledge
shared through stories
about our interactions with and within nature




INTEGRATIVE SCIENCE:
What kinds of “patterns™?

\ RN
patterns essential to human survival
that also reflect practical engagement
B with the natural world

Gerald Gloade, Millbrook First Nation

pattern recognition
within Mi’kmaq Traditional Knowledge




" % The Weather | GERALD GLOADE
%’a Network

Gerald Gloade, Millbrook First Nation

pattern recognition
within Mi’kmaq Traditional Knowledge
interview by the Weather Network on “Groundhog Day” 2017

https://www.theweathernetwork.com/ca/videos/gallery/first-nations-predicted-
atlantic-canada-storm/sharevideo/5318908771001



https://www.theweathernetwork.com/ca/videos/gallery/first-nations-predicted-atlantic-canada-storm/sharevideo/5318908771001

NKIJINEN TELUET
KINAMATNEWE'L TELIMUKSI'KI
WE'WKL ATUKWAQNN

KISI AMALWI'KMI'TI) GERALD GLOADE

Mi’kmawey Debert
Cultural Centre: artist plus
culture, natural resources,
and MTK educator/officer

Gerald Gloade, Millbrook First Nation

pattern recognition
within Mi’kmaq Traditional Knowledge

provided all the artwork for the 2013 Elders’ book
featuring traditional stories for nurturing children




Mi’kmawey Debert

Cultural Centre: artist plus
culture, natural resources,
and MTK educator/officer

Gerald Gloade, Millbrook First Nation

pattern recognition
within Mi’kmaq Traditional Knowledge

designed the beaver for the new 2017 Canadian nickel




Douglas J. Cardinal,
- world renown architect

pv T Indigenous peoples, living in intimate
- ' interconnectivity with the land,
embedded pattern awareness in
their traditional day-to-day activities
and their knowledge systems as
reflected in their languages.

The journey of being human frequently requires a cognitive leap from the
“territory of the known” to the “territory of the unknown” ... but, unfortunately,
fear frequently emerges as a barrier. We humans, as pattern-learners and
pattern-users, can look to our eco-kin in the natural environment for help in
nurturing new patterned understandings and abilities towards successfully
crossing the barrier of fear. This is what Indigenous peoples traditionally did, as
they successfully met the many survival challenges in their lives.

paraphrased from: Doyle, Rl, 2001, pp 38-47: Innovative Architect Says We Must Confront Our Fears as

Enlightened “Spiritual Warriors”, in book “Renaissance II: Canadian Creativity and Innovation in the New
Millennium” from “Millennial Conferences in the Arts and Sciences” 1999-2000, Ottawa & Edmonton




PUBLISHED BY THE ALASKA SCIENCE CONSORTIUM AND THE ALASKA RURAL SYSTEMIC INITIATIVE

/ Traditional Western SclenA ’
Native

Knowledge
e part to whole

Indigenous

Common
Ground

« holistic

« includes physical & « limited to evidence and

metaphysical world linked to Organizing Principles explanation within physical
mioeal corie * universe is unified o
« emphasis on practical ; » emphasis on understanding
application of skills and » body 9‘ knm]edgg stqble how
knowledge but subject to modification

Habits of Mind

» honesty, inquisitiveness
* trust for inherited wisdom

* perseverance
* open-mindedness

« respect for all things * skepticism

Skills and Procedures

* tools expand scale of
direct and indirect observa-
tion & measurement

* empirical observation in

natural settings

* pattern recognition
« venification mrougﬂ repetition

« inference and prediction

* practical experimentation
* qualitative oral record
* Jocal verification

* hypothesis falsification
» communication of metaphor
& story connected to life,
values, and proper behavior

* global verification
*» quantitative written record

¢ communication of
procedures, evidence and
theory

Knowledge

« plant and animal behavior, cycles,
habitat needs, interdependence;

« properties of objects and
materials;

* position and motion of
objects;

» discipline-based
* micro and macro theory
(e.g. cell biology & physiol-
ogy, atomic theory, plate
tectonics, etc.)

» integrated and applied to
daily living and traditional
subsistence practices

* cycles and changes in
earth and sky

« mathematical models

2000 and 2003
http://www.ankn.uaf.edu/publications/handbook/

- Hanpeook For CuLturaLLY-Responsive Science CurriculuM - PUBLISHED BY THE ALASKA SCIENCE CONSORTIUM AND THE ALASKA RURAL SYSTEMIC INMTIATIVE
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Indigenous Skills and Procedures

exXpel i * empirical observation in i om—
e oral record natural settings c!:rect and indirect
T — tion & measureme
rification : P . = * hypothesis falsifi
ication of metaphor « verification through repetition P —

onnected to life, * inference and prediction S L ,
nd proper behavior * quantitative writt
Knowledge e communication o

procedures, evidenc

» plant and animal behavior, cycles,
theory

habitat needs, interdependence;
* properties of objects and

materials:
* position and motion of
objects; e discipline-based
integrated and applied to . :
T - » cycles and changes in * micro and macro theory
dan]ybl;.wtn o tratt:lixtnona] earth and sky (e.g. cell biology & physiol-
subsistence practices ogy, atomic theory, plate
00 and 2003 tortanire otr \ 8

http://www.ankn.uaf.edu/publications/handbook/

- HanpBOOK FOR CULTURALLY-RESPONSIVE ScIENCE CurricuLUM - PUBLISHED BY THE ALASKA SCIENCE CONSORTIUM AND THE ALASKA RURAL SYSTEMIC INMIATIVE




INTEGRATIVE SCIENCE — MSIT:
What kinds of “patterns™?

-
g ST

L VAN
patterns essential to human survival
that also reflect practical engagement
with the natural world

BROAB, MULTI-CULTURALLY INCLUSIVE VIEW OF SCIENCE

science = dynamic, pattern-based knowledge

about our interactions with and within nature

for the purposes of INTEGRATIVE SCIENCE:

shared through stories




INTEGRATIVE SCIENCE — MSIT:
“Stories” in science?

Science stories are pattern knowledge!



http://3.bp.blogspot.com/_ovVcT5Uglvs/TUXuHAWeaWI/AAAAAAAAACs/S0mAd8ifg5M/s1600/exclamation-point.gif

INTEGRATIVE SCIENCE — MSIT:

How to do, to teach,
« ) such science?

What “ways of knowing” can we use to learn patterns?

Science stories are pattern knowledge!




Howard Gardener’s
Multiple Intelligences Theory
the brain is a pattern recognition organ

.. different “pattern smarts”
for recognizing different kinds of patterns

' wmumeLe Sl
| INTELLIGENCES

word smarts| self smarts |
body smarts music smarts | .=

nature smarts . picture smarts
logic / math smarts

spirit smarts” |
What “ways of knowing” can we use to learn patterns?

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

Science stories are pattern knowledge!

people smarts




k "@\ Douglas J. Cardinal:

: : Indigenous peoples, living in intimate interconnectivity
- Indigenous with the land, embedded in their
. traditional day-to-day activities and their knowledge

systems as reflected in their languages.

photo by Clifford Paul, Membertou FN



First Nations Holistic Lifelong Learning Model

|ndigenous ... many and diverse knowledge and
learning sources, domains, and guides

cognitional

ol e il e
physical P sdlific”
14 ‘ r- 8
' \ | /7
A
-
g /’ N s
o /. \y‘;}* & mc
b3
emotional o Svaeid b i
r‘u/.
ances
~-» g "V\I‘tl

What “ways of knowing” can we use to learn patterns?

Science stories are pattern knowledge!

>|<2007 http://www.afn.ca/uploads/files/events/fact sheet-ccoe-4.pdf



http://www.afn.ca/uploads/files/events/fact_sheet-ccoe-4.pdf

Science stories are pattern knowledge!
IF: I draw upon many pattern smarts ..

ST LT

cognitional

physical

Indigenous — "‘%w .. and I acknowledge many
M&* -~/ and diverse knowledge

\‘ M% sources and domains,
coornty ¥ {".5 °

as well as learning guides




"ScleNnce storles qre[s*°;,!esJ[inteféon'nectivégess]

... stories of:
Place-Emergence-Participation

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







- ?\ Klo’gwejk ila’lukupjik
“the stars know their places” (pattern)
... In the story

photo by Clifford Paul, Membertou FN
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AN ORAL CALENDAR

SUMMER




reference positions of stars about two hours before dawn in different seasons




"

BELOW HORIZON



NOTE: in Summer four birds start to lag behind; in Autumn four birds lost.
These “lost” stars are below the horizon and cannot be seen in Autumn.




background sky: © 1990-2008, Carina Software
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patterns woven within patterns — Mi’kma’ki

Msit No’kmaq
All My Relations

Mawisikamukawey

SSSE———

- CAPE BRETOUN
[ conkw. | ¢ W T Y \ \‘I‘\’(r(';‘\tlw

seasons




patterns woven within patterns — Mi’kma’ki

Msit No’kmaq
All My Relations

Mawisikamukawey

SSSE———

: CAPE BRETOUN
|~ ook | ¢ W T Y \ \‘I‘\’(r(';‘\tlw

seasons | 7 ° s - - =4 |




Knowledge
IS SPIrit.
It Is a gift,
passed on

through
many people.

As Elders,
we must
pass It on.

words of
Elder Albert Marshall




Stories

FROM LESLIE MARMON SILKO:

Knowledge
Is spirit.

It is a gift, | will tell you something about stories ...
passed on They aren’t just entertainment.
through Don’t be fooled.
many people. They are all we have, you see,
all we have to fight off
As Elders, illness and death.
we must

pass it on. You don’t have anything
if you don’t have the stories.

words of
Elder Albert Marshall

in: Ceremony (1997) by. Leslie Marmon Silko ...
STORYTELLER with mixed ancestry,
by her own description: Laguna Pueblo, Mexican, and white

Knowledge is alive, and thus both physical and spiritual.
KNOWLEDGE lives in STORIES




Elders’ wholistic science stories — Mi’kma’ki

Mu'\\(\ exeiel Lu'\\&v\ek Te.S'\J'\k N‘\_\AKS\J\.\Y\\A.\Q

MI‘KMAWEY TEPKIKEWEY MUSIKISKEY A'TUKWAGN

M\AW\ onad the ge\/e\(\ B\vc\ H\AV\JVZVS

* A MI'KMAW NIGHT SKY STORY

e kisa'tutij/by Lillian Marshall, Murdena
Q/}/ Marshall, Prune Harris and Cheryl Bartlett

Kisl Amalwi'kmi'tif/illustrations by
Kristy Read and Sana Kavanagh

]
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T I{ | e £ R )
: duriiie ] NN - Sk s

NKIJINEN TELUET
KINAMATNEWE'L TELIMUKSI'KI
WE'WKL ATUKWAQNN

KISI AMALWI'KMI'TI) GERALD GLOADE

OUR GRANDMOTHERS WORDS

TRADITIONAL STORIES FOR NURTURING !J
FEATURING THE ART OF GERALD GLOADE s

Prune Harris, Murdena Marshall, Diana Denay, Flo Young, |1
Susie Marshall, Cheryl Bartlett "



http://www.google.ca/url?sa=i&source=images&cd=&cad=rja&docid=-ziBex-wMmJWkM&tbnid=LdfnNnNtG4ijBM:&ved=0CAgQjRwwAA&url=http://cbup.ca/books/marshall-marshall-muin-bird-hunters/&ei=l_wuUpKcFfW-4APSpIC4Dw&psig=AFQjCNEwSg5EzDNjVoZGDfD0AEGRlOidcw&ust=1378897431388268

Science stories are pattern knowledge!
IF: T acknowledge few pattern smarts ..

word smarts

: Howard Gardner’s
logic / math smarts “multiple

intelligences

Western




Science stories are pattern knowledge!
IF: T acknowledge few pattern smarts ..

word smarts

[Western] Science is :
logic / math smarts

distinguished from other
pursuits by the precise and nature smarts
limited intellectual means that

it employs and the integrity with

which it uses its limited means.

The [Western] scientific pursuit of truth uses no end
of tools, ranging from sensitive scales to register the
weight of a hair to observatories of the heavens.

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

Howard Gardner’s
“multiple
intelligences
theory”

Western




Science stories are pattern knowledge!
IF: T acknowledge few pattern smarts ..
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My . . ; BT T BT
"Sclence storles are| ™% [ parts & wh

Universe: Visible Matter (levels of organization - biology)

stories of: [® Universe
e . | ® super clusters (Local)

MATTER & ENERGY '® clusters (Local Group)

| ® galaxies (Milky Way)

( i ,\ | ® star systems (Sun)
e .-..:.ii%ﬁ E [® planet Earth
AR L PSR EE Slelklee s simls [ ecosystems
Sl LR L LA pigiac . AsiEEE '™ communities
LETNaL S LN L plhik e s B8 - _
LejeEEEes |® populations

S o L ® organisms
X SRssreesn |
\_ ~.af‘a:§‘ Blascansl '™ organ systems
[® organs
'™ tissues
| ™ cells

|® organelles
' ® molecules & minerals
r' atoms (natural elements #1-92; artificial elements #93 & higher)
f ® baryons (neutrons & protons)
[® fundamental particles (quarks & leptons)

Western

Spirit does not exist.
Even consciousness is “problematic”.

My world is many “its” (objects).




[skwkm

My .
"Sclence storles qre

Universe: Visible Matter (levels of organization - biology)

stories of: '™ Universe
- . | ® super clusters (Local)

MATTER & ENERGY - clu'sters (Local Group)

| ® galaxies (Milky Way)

( i , \ | ® star systems (Sun)

i. 4 0 .*.44;‘,;& [® planet Earth

L smese slals ;_f_f_ff.' '™ ecosystems

£iibseiia pasc-ssiih | ® communities

_f_: o '® populations

el MRS R Eh A E RS . | ® organisms
\ rA AR LR ale .a,g___u_g-_i'_-,-,_f-_) ' ® organ systems
'™ organs P
'™ tissues
'™ cells
|® organelles
' ® molecules & minerals

[ ® atoms (natural elements #1-92; artificial elements #93 & higher)
[' baryons (neutrons & protons)
[® fundamental particles (quarks & leptons)

Western

Lots of technical words for these objects
and the categories into which we organize them.




my science research

Universe: Visible Matter (levels of organization - biology)

'® Universe

' ® super clusters (Local)

' ® clusters (Local Group)

| ® galaxies (Milky Way)
| ® star systems (Sun)

| ® planet Earth

'™ gcosystems

| ™ communities

' ® populations

N

: a nematode

' ® organisms N Y4
' ® organ system
~ |®organs ™ _ parasites
'™ tissues (worms)
= cells in wild
{ u Organelles anlmals

' ™ molecules & minerals

| ® atoms (natural elements #1-92; artificial elements #93 & higher)
| ® baryons (neutrons & protons)

' ® fundamental particles (quarks & leptons)




my science research

GENES / DNA

at the level of

macromolecules

se: Vis

EPIDEMIOLOGY
at the level of populations

!-1

'™ atoms (na
| ® baryons (neu‘

|

DISEASE

response at the level of | - biology)
(multi-cellular) organism

e

ECOLOGY OF DISEASE

—iSe
' ® super clusters (Local)
' ® clusters (Local Group)
| ® galaxies (Milky Way)
| ® star systems (Sun)

| ® pla

u soce] GROSS PATHOLOGY

| ™ communiti

HISTOPATHOLOGY

populatio

: a nematode

'™ __parasites

. (\_/vorr_ns)
oy inwild
CL\  animals
inerals

ts #1-92; artificial f INFLAMMATION

response at levels
of cells and tissues

ons)




my science research

Western
science stories

P@rasiﬁc
Diseases of
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patterns taken apart WIld

to gain understanding ®

... re-assembled Blrds
within explanatory
brofessional Cares Ao, Naney . Thomss &, Bice Huner
hublications ) Rt
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Home | AbouttheInstitute | Themes | Guiding Principles | People | News | Articles & Presentations | Multimedia | Archives | Achvities

nging together G Lol I Activities

i Two-Eyed Seeing

Indigenous ways of knowing and
Western scientific knowledge

The acquisition of scientific knowledge is essantial to human sarvival — it is a practical
engagement with the real world — and the scientific pursuit of knowledge must, therefore, ba
as old as the consciousness of our human specias.

The team at the Institute for Integrative Science & Health (IISH) definas "Integrative
Science” as bringing together Indigenous and Western sciantific knowledgas and ways of
knowing. And, we view science in a broadened and culturally inclusive way which
is: science = dynamic, pattern-based knowladge sharad through stories about our
interactions with and within nature. l Our Vision

The Guiding Principle for our co-learning journey of different knowladges and culturas Tt
working together is Two-Eyed Seeing. Lots of other people across Canada and Fohs
internationally have heard about Two-Eyed Seeing and are using it! &

Read about who we are, how we got started, and what themes and other guiding
principles we use in our work. Explore our numerous presentations in which

Two-Eyed Seeing is the main
Guiding Principle for
Integrative Science. It was
brought forward by Mikmaw
Elder Albert Marshall

Read more about Two-Eyed
Seeing and our other Guiding

Our vision for Integrative
Science is depicted in a painting
by artist Easma Kavanagh.
Read more about our vision
and Easma’s painting.




WESTERN
SCIENCE!

hypotheses
(making & testing)
data collection
data analysis

model & theory
construction




WESTERN
SCIENCE!

hypotheses
(making & testing)
data collection
data analysis

model & theory
construction
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love @@
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land
All My Relations




Two-Eyed Seeing
new research envisioned by
Carola Knockwood

Mi’kmaw Kina’matneway
(NS Mi’kmaw education authority)

ENGAGE
explore, notice, wonder, speculate

{

DESIGN AND CONDUCT INVESTIGATIONS

-

determine question, predict, plan investigation

f \

raise new questions collect and record data €

\ y

organize data, interpret date, analyze and reflect on data
look for patterns and relationships

v

{

DRAW CONCLUSIONS

analyze and synthesize data, make claims based on evidence, explain
formulate patterns and relationships

()

COMMUNICATE

write, present, defend, debate

model by Karen Worth, Wheelock College (with red added)




tural Humili

»

g = Cul

Igin

2

o d prac

x4

o

N

/

ardl

€3

\,

f.

p |




sur work: CO-LEARNING
JRReeTE Arcna: CULTURAL HU LITY

/l

T — ‘---_->_. ul »~'9'.-f.0°‘-

“-——

Elder Albert ngshaJL =

SOIYIE]‘IMES |T?$ff|./|

5 ’;4 ;'\ ‘ i 'L
NI i
l

v

f o _

7 \W,
i\‘\l i o
sl BIRE,

g g , lded _:b

//..‘ I

y TWQ, Ey_ d

T

)
L

ed to und

lvt
)

I .,
‘.\ " 5 Ji L
I'- \ "% 0 nd i s' XA
sy and S0 we

e fmure f@r the youth, ;kﬁqwm’g’s b S"
5'f'ght' This job of today
We, Together

I

a) I
.r \
RLC e . ) \

A

v
A VR EAY







