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after conversing with Mother Nature
... what language do we use to
express and share our understandings?




“pattern smarts”

multiple intelligences theory use ... tied to

R e cultural value

humbers (logical-mathematical)
lanquage (linguistic)

music (musical)

body (body-kinesthetic)
Spa’cial (spatial)

other people (interpersonal)

self (intrapersonal)
naturalist (naturalist)

spiritual / existential
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INTEGRATIVE SCIENCE

Tréditional Western
Knowledge Scignce

: “bringing knwledges together”
Aboriginal — Western scientific




Integrative Science ... IS:

university [ <
science >
education

Sydney
Nova Scotia

4 year
degree program




Integrative Science ... relevance:

Where?

Resource management
Health “Sense of .. .”

Stewardship/Sustainability

Ecology Interpretation

Artist Basma Kavanagh



TK & Science ...
“integrative framework

“integrative” ... both, plus

our role (you & me) in “the knowing”
our common ground

/4

e our differences
e our journey forward, together

VS.

“integrated” ... science, plus
bits and pieces of TK




KNOWLEDGE

.. a resourceful capacity of being that creates
the context and texture of life, a living process
to be absorbed and understood ... in a specific
ecological context (aattiste 2002)

.. awareness and understanding of facts, truths,
or information gained in the form of experience
or learning ... and an appreciation of
interconnected details (all-science-fair-projects.com)

.. understanding accumulated by systematic study
and organized by general principles, with
mathematics as much of the basis (Freedictionary.com)




Mi'kmaq community Elders,

H OW? Bl resource people & organizations,
. . TK events in community
_a@| \ntegrative Science jma
: e J n* g |

9.7 N0
g/ N

LS N\ E students
Y 5o O\ Wl TK literature out-of-doors
Aboriginal concepts
& pedagogy

Western science: cosmology-physics-

chemistry-geology-biology-consciousness



Univ. of Alaska (Fairbanks)

Indigenous Knowledge & Western Science

(o]

Traditional Western Science
Native

Knowledge

Common
Ground

* holistic
* includes physical &

* part to whole
¢ limited to evidence and

metaphysical world linked to Organizing Principles explanation within physical
moral code . i world
hasi dcal * universe is unified b 4 4
* emphasis on prac . * emphasis on understanding
application of skills and body g St%ble how
knowledge but sub, cation
d
* hon iveness

* respect for all thin;

rgommon ground |’

xpand scale of
direct and indirect observa-

= qualitative oral record m it tion & measurement
. o * pattern recognition

ocal veifcaion e falfication
= communication g rification

e ey pattern recognition [ e

ation of
procedures, evidence and
theory

« practical experimen

* 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

from: Handbook for culturally
responsive science curriculum;

S. Stephens, 2000 \

* cycles and changes in
earth and sky

* mathematical models
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University Science Students
UCCB 1999-2004:

80-90 Mi’kmaq
students ...
1styear science




|University Science Students

UCCB 2004-2005:
Mi’kmaq science
students (approx.)

e 1styr: 10
e 2ndyr: 12




Integrative Science

Our Journey, forward ...
together

enriching the common ground ...

pattern recognition

... Into science curricula




common ground
PATTERN RECOGNITION

Artist Basma Kavanagh
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“co-seeing”




“co-seeing”

how the world hangs together

Science
oomciod

interconnected

parts & wholes



“co-seeing”
methodology




“co-seeing”
language & methodology

&




“co-seeing”
overall knowledge obijective

towards contuctin 1
of understanding

towards resonance
of understanding



UN-WEAVING

relationship data collection
respect data analysis

reverence hypothesis

reciprocity (induction, deduction)
ritual testing

repetition - theory
responsibility
“vigour language” & “rigour language”




common ground



recognize

environmental
patterns




common ground




..o “pattern Smarts’, .

common ground



.1 “pattern smarts” |-..

all my relations
E numbers ® hum beys
- lanquage
. music : langluage
. ° naturalist
ey © body

spatial

all creatures
self
naturalist
spiritual

L WEAVING TR UN-WEAVING




PATTERN CONCEPTUAL FRAMEWORK

Mother
Earth



PATTERN CONCEPTUAL FRAMEWORK

natural Ideal abstract

Mother
Earth



PATTERN CONCEPTUAL FRAMEWORK

natural Ideal abstract

outer I

Mother
Earth |[recognize patternjexpress pattern




PATTERN CONCEPTUAL FRAMEWORK

natural Ideal abstract
outer inner outer

J




“co-seeing”

towards construction

towards resonance
of understanding

of understanding

L WEAVING D UN-WEAVING _
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“co-seeing”

[ “The fool on the hill sees the sun going down, }
W

hile the eyes in his head see the earth spinning round.”

!




see the sun going down / see the earth spinning round

o, o , SYDNEY, NS Astronomical Applications Dept.
Location: WO60 11, 46 09 Rise and Set for the Sun for U. S. Naval Observatory
Waghington,
Zone: 4h West of Greemwich

July Hov.
Rise Set Rise Set
m hm hm hm hm
0413 1945 0413 1956 6 7 0642 1646
0412 1946 0414 1955 0 0644 1644
0412 1947 0415 1955 0645 1643
0411 1947 0415 1955 646 1642
0411 1948 0416 1954 9 0648 1640
0410 1349 17 1954 0649 1639
1950 0418 1853 0 22 2 9 0651 1638
1950 0418 1953 1636
1951 0419 1952 0 1635
1952 0420 1952 1634
1952 0421 1951 0455 18 3 163
1953 0422 1951
1953 0423 1550
1954 0424 1949
1854 0424 1948 1909
0512 0409 1954 0425 1948 190
0510 09 1955 0426 1947 1906
0508 9 09 1955 0427 1946 1904
1646 0507 1955 0428 1945 1902
1648 0505 1556 0430 1944 1900
164 0503 1956 0431 1943 1859
1650 9 0501 2 1956 0432 1542 1857
0500 1956 0433 1541 O 1855
0458 0 93 1956 0434 1940 1853
5 5 0456 9. 1956 0435 1939 1852
1656 0455 1956 0436 1938 1850
1658 0550 0453 19 1956 0437 1936 1848
1658 0548 1825 0451 1906 2 1956 0438 1935 0517 1846 0
1700 0546 0450 ] 1956 0440 1934 1844 [ 1650
1702 0544 0448 1956 0441 1933 1649
0725 1703 0542 0442 1931 1647
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[ see the sun going down }

towards resonance
of understanding




Medicine Wheel

layered pattern (weave towards resonance):

natural ideal abstract
:@}
1@}
sunrise
EAST

Grandfather Sun & Mother Earth

PATTERN .. lived relationships”



Murdena Marshall, Elder, Eskasoni First Nation




image from: “The Sacred Tree”
by: Lane, Bopp, Bopp, Brown and Elders, 1984.

m published by: FourWordsnter

“all my relations”

an expanding sense of

wholeness and connectedness




[PARTICIPATORY INTERCONNECTEDN Ess}

owards resonance
of understanding




S VEAVING g

“The younger
generation has
largely been
denied the
connection to
see how
Nature
works.”

Cover illustration by: Rod Restoule

From: Into the Daylight; C. Morrisseau, 1998
Albert Marshall, Elder, Eskasoni First Nation \




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'’kmaq Chief, Spiritual Elder, and Healer Charlie Labrador)

JIK & Science



The Whales that wash up on our shores bring a

message. we must take better care of our waters.
(late Mi’kmaqg Chief, Spiritual Elder, and Healer Charlie Labrador)




DS
L WEAVING 8

example
Keptewiku’s

“thinice
forming time”

(November)

landscape-in-

the-language
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m parts & wholes

towards construction
of understanding




see the earth spinning round
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Astronomical Applications Dep
Location: W060 6 Rise and Set r

U. S. Naval Observator
Washington, DC 203!
4n £ Greenwich

pr July
Rise Set S 3 Rise Set
hom n hm hm
0743 63 0540 0413 1956
0743 0723 7 0538 0414 1955
0743 0 0415 1955
0743 0 0534 0 0415
0743 0532 0416
0743 0 0530
0743 6 0528
0743 o
0742
0742 3 6 o 0409 1952
0742 2 0409 1952
0741 3 0409 1953
0741 3 3 0409 1953
6 0409 1954
0409 1554
0409 1554
0409 1955
0409 1955
0409 1955
0409 1956
0409 1956
0410 1956
0410 1956

0410 1950
04

1936
1935
0412 1956 1934 1650 1617

towards construction
of understanding




Periodic Table of the Elements

layered pattern (un-weave to re-build):
natural ideal abstract

D RE-WEAVING



[MASTERFUL PREDICTION & CONTROL
towards construction seri=m il
of understanding w




s — e Structure of Matter: Atoms and Molecules

e of electnons)
Ler of neutiens.

7
Wyhen lements 2o listed in cuder
B e masees of thair atoms, the
of a it same sequence of propeties
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Ll it 4DVE:
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Anams of any element re
alike ua delferent from
el of obher elements.
A

All matter is made up of atoms, T - There aregroups of slerenisshas. (R
wwhich are far too small o see 3 have similar prapertics, indluding

i thy theough & mrascope. highy reacive melals, less-reactom

£ [iTA metals, highly resctive son-metals,
and soma 2imas complobesy non-

v i ganies, ADVE.

strand

Miatesinls may bo composed of

K [RIE trat ane 100 smalis by
e e o ™ seer withaur magnification. 4073 -

Atlas of Science Literacy
Project 2061

American Association for the
Advancement of Science




towards construction
of understanding
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Artist Basma Kavanagh

Thank you
Wela’liog
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