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4 The central dilemma of science A

education today is the teaching of
science from only one cultural

perspective, and in an incomplete

and non-connected manner.
KGregory Cajete, PhD, scientist & educator, Univ. of New Mexiccy

Indigenous




12+ years: where our journey
has been and continues to be ...

s . . R
Integrative Science

bringing together Indigenous and Western
scientific knowledges and ways of knowing y
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Science
Makes
Sense

Artist: Basma Kavanagh

WHAT
Makes
Science?




Science
Makes
Sense

Artist: Basma Kavanagh

SENSE
Makes
Science!
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ﬂ' Artist: Basma Kavanagh

= Patterns — Stories — Science
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Science

Is

dynamic,
pattern-based
knowledge.




Artist: Basma Kavanagh

Science

IS

dynamic,
pattern-based

stories of our Interactions with and within nature




to Co-Learn, we
must TALK-WALK the
“know, do, value” of
our cultural strengths

and differences




Indigenous M Q@QESER

Mr. Albert Marshall, Mi’kmaq Elder
Eskasoni First Nation




We must become able to put the “know, do, value” aspects of

our own science in front of us ... like an object ... and then we must
develop the abilities to look at and walk around them ... talk about
them, acknowledge them, take ownership of them, understand them,
and put them beside those of another worldview ... to see our mutual
strengths and to begin working together in a respectful manner.

B e te [wo-Eved Seeing @
our SCIENCES




ath: “KNOW, VALUE, and DO” IT ... GROW IT, SHARE IT

7 >

3rd: look at it, 1st: acknowledge
own it being it

N 24

2nd- talk to it, understand it



Two-Eyed Seeing
our key concepts & 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
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Two-Eyed Seeing
our overall knowledge objectives
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of understanding
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interconnective parts & wholes



Artist: Basma Kavanagh

Science

IS

dynamic,
pattern-based

stories of our Interactions with and within nature




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

[Howard Gardner’s

word smarts

“multiple intelligences

theory’]

math smarts

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
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PATTERN CONCEPTUAL FRAMEWORK
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PATTERN CONCEPTUAL FRAMEWORK

muin / Ursa major

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




PATTERN CONCEPTUAL FRAMEWORK

dipper

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




PATTERN CONCEPTUAL FRAMEWORK

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




PATTERN CONCEPTUAL FRAMEWORK

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




PATTERN CONCEPTUAL FRAMEWORK

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

kcreative choice)

Wijipenuk Etek

Lnuimlkikno’ti
- Spirit of the East -

East (sunrise)

... a place of
beginnings and
enlightenment

... where new
knowledge can be
created or received
to bring about
harmony or right
relations.
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[ ] o o . SYDNEY, NS Astronomical Applications Dept
Location: W060 11, N46 09 Rise and Set for the Sun for 2004 U. S. Naval Observatory
Washington, DC 20392-5420
Zone: 4h West of Greenwich
Jan. Feb. Mar. Apr. May June July Rug. Sept. oct. Hov. Dec.

Day Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set
hm hm hm hm hm hm hm hm hm hm hm bhm hm hm hm hm bm hm hm hm hm hm bhm hm
01 0743 1625 0724 1705 0639 1748 0540 1830 0447 1910 0413 1945 0413 1956 0443 1930 0522 183% 0600 1740 0642 1646 0723 1617

02 0743 1626 0723 1706 0637 1745 0538 1831 0445 1911 0412 1946 0414 1955 0444 1929 0523 1837 0601 1738 0644 1644 0724 1616
° 03 0743 1627 0722 1708 0635 1750 0536 1833 0444 1912 0412 1947 0415 1955 0446 1927 0524 1835 0602 1736 0645 1643 0725 1616
L 04 0743 1628 0720 1709 0634 1752 0534 1834 0442 1913 0411 1947 0415 1955 0447 1926 0525 1833 0604 1734 0646 1642 0727 1616

05 0743 1629 0719 1711 0632 1753 0532 1835 0441 1915 0411 1948 0416 1954 0448 1925 0527 1831 0605 1732 0648 1640 0728 1615
06 0743 1630 0718 1712 0630 1755 0530 1837 0439 1916 0410 1949 0417 1954 0449 1923 0528 1829 0606 1730 0649 1639 0729 1615
07 0743 1631 0716 1714 0628 1756 0528 1838 0438 1917 0410 1950 0418 1953 0450 1922 0529 1827 0607 1729 0651 1638 0730 1615

[ [ J
08 0743 1632 0715 1715 0626 1757 0527 1839 0437 1919 0410 1950 0418 1953 0452 1920 0530 1825 0609 1727 0652 1636 0731 1615
09 0742 1633 0714 1717 0624 1759 0525 1841 0435 1920 0409 1951 0419 1952 0453 1919 0532 1823 0610 1725 0654 1635 0732 1615
10 0742 1635 0712 1718 0622 1800 0523 1842 0434 1921 0409 1952 0420 1952 0454 1917 0533 1821 0611 1723 0655 1634 0733 161%

11 0742 1636 0711 1720 0620 1802 0521 1843 0433 1922 0409 1952 0421 1951 0455 1915 0534 1819 0613 1721 0657 1633 0734 1615
12 0741 1637 0709 1721 0619 1803 0519 1845 0431 1924 0409 1953 0422 1951 0457 1914 0535 1817 0614 1719 0658 1631 0734 1615
13 0741 1638 0708 1723 0617 1804 0517 1846 0430 1925 0409 1953 0423 1950 0458 1912 0537 1815 0616 1717 0659 1630 0735 1615
14 0740 1640 0706 1724 0615 1806 0515 1847 0429 1926 0409 1954 0424 1949 0459 1911 0538 1813 0617 1716 0701 1629 0736 1615
15 0740 1641 0705 1726 0613 1807 0514 1848 0428 1927 0409 1954 0424 1948 0500 1909 0539 1811 0618 1714 0702 1628 0737 1615
16 0739 1642 0703 1727 0611 1808 0512 1850 0427 1928 0409 1954 0425 1948 0502 1907 0541 1809 0620 1712 0704 1627 0737 1616
17 0738 1643 0701 1729 0609 1810 0510 1851 0425 1930 0409 1955 0426 1947 0503 1906 0542 1807 0621 1710 0705 1626 0738 1616
18 0738 1645 0700 1730 0607 1811 0508 1852 0424 1931 0409 1955 0427 1946 0504 1904 0543 1805 0622 1708 0706 1625 0739 1616
19 0737 1646 0658 1732 0605 1812 0507 1854 0423 1932 0409 1955 0428 1945 0505 1902 0544 1803 0624 1707 0708 1624 0739 1617
20 0736 1648 0657 1733 0603 1814 0505 1855 0422 1933 0409 1956 0430 1944 0507 1900 0546 1802 0625 1705 0709 1623 0740 1617
21 0735 1649 0655 1735 0601 1815 0503 1856 0421 1934 0409 1956 0431 1943 0508 1855 0547 1800 0627 1703 0710 1623 0741 1618
22 0735 1650 0653 1736 0559 1817 0501 1858 0420 1935 0410 1956 0432 1942 0509 1857 0548 1758 0628 1702 0712 1622 0741 1618

c 23 0734 1652 0651 1738 0557 1818 0500 185% 0419 1936 0410 1956 0433 1941 0510 1855 0549 1756 0629 1700 0713 1621 0741 1619
o 24 0733 1653 0650 1739 0555 1819 0458 1900 0418 1937 0410 1956 0434 1940 0512 1853 0551 1754 0631 1658 0714 1620 0742 1619
[ I AN ) 25 0732 1655 0648 1740 0553 1821 0456 1902 0418 1938 0411 1956 0435 1939 0513 1852 0552 1752 0632 1657 0716 1620 0742 1620

26 0731 1656 0646 1742 0551 1822 0455 1903 0417 1939% 0411 1956 0436 1938 0514 1850 0553 1750 0634 1655 0717 1619 0742 1621

27 0730 1658 0644 1743 0550 1823 0453 1904 0416 1940 0411 1956 0437 1936 0515 1848 0554 1748 0635 1653 0718 1618 0743 1622
28 0729 1659 0643 1745 0548 1825 0451 1906 0415 1941 0412 1956 0438 1935 0517 1846 0556 1746 0636 1652 0720 1618 0743 1622

29 0728 1700 0641 1746 0546 1826 0450 1907 0415 1942 0412 1956 0440 1934 0518 1844 0557 1744 0638 1650 0721 1617 0743 1623
30 0727 1702 0544 1827 0448 1908 0414 1943 0413 1956 0441 1933 0519 1842 0558 1742 0639 1649 0722 1617 0743 1624
31 0725 1703 0542 1829 0413 1944 0442 1931 0520 1840 0641 1647 0743 1625

one full year.
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o o . SYDNEY, NS Astronomical Applications Dept
Location: W060 11, N46 09 Rise and Set for the Sun for 2004 U. S. Naval Observatory
Washington, DC 20392-5420
Zone: 4h West of Greenwich

Jan. Feb. Mar. Apr. May June July Aug. Sept. oct. Hov. Dec.

Day Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set Rise Set
hm hm hm hm hm hm hm hm hm hm hm bhm hm hm hm hm bm hm hm hm hm hm bhm hm

01 0743 1625 0724 1705 0639 1748 0540 1830 0447 1910 0413 1945 0413 1956 0443 1930 0522 183% 0600 1740 0642 1646 0723 1617
02 0743 1626 0723 1706 0637 1745 0538 1831 0445 1911 0412 1946 0414 1955 0444 1929 0523 1837 0601 1738 0644 1644 0724 1616
03 0743 1627 0722 1708 0635 1750 0536 1833 0444 1912 0412 1947 0415 1955 0446 1927 0524 1835 0602 1736 0645 1643 0725 1616
04 0743 1628 0720 1709 0634 1752 0534 1834 0442 1913 0411 1947 0415 1955 0447 1926 0525 1833 0604 1734 0646 1642 0727 1616
05 0743 1629 0719 1711 0632 1753 0532 1835 0441 1915 0411 1948 0416 1954 0448 1925 0527 1831 0605 1732 0648 1640 0728 1615
06 0743 1630 0718 1712 0630 1755 0530 1837 0439 1916 0410 1949 0417 1954 0449 1923 0528 1829 0606 1730 0649 1639 0729 1615
07 0743 1631 0716 1714 0628 1756 0528 1838 0438 1917 0410 1950 0418 1953 0450 1922 0529 1827 0607 1729 0651 1638 0730 1615
08 0743 1632 0715 1715 0626 1757 0527 1839 0437 1919 0410 1950 0418 1953 0452 1920 0530 1825 0609 1727 0652 1636 0731 1615
09 0742 1633 0714 1717 0624 1759 0525 1841 0435 1920 0409 1951 0419 1952 0453 1919 0532 1823 0610 1725 0654 1635 0732 1615
10 0742 1635 0712 1718 0622 1800 0523 1842 0434 1921 0409 1952 0420 1952 0454 1917 0533 1821 0611 1723 0655 1634 0733 161%
1 0742 1636 0711 1720 0620 1802 0521 1843 0433 1922 0409 1952 0421 1951 0455 1915 0534 1819 0613 1721 0657 1633 0734 1615

0741 1637 0709 1721 0619 1803 0519 1845 0431 1924 0409 1953 0422 1951 0457 1914 0535 1817 0614 1719 0658 1631 0734 1615

3 0741 1638 0708 1723 0617 1804 0517 1846 0430 1925 0409 1953 0423 1950 0458 1912 0537 1815 0616 1717 0659 1630 0735 1615

4 0740 1640 0706 1724 0615 1806 0515 1847 0429 1926 0409 1954 0424 1949 0459 1911 0538 1813 0617 1716 0701 1629 0736 1615

5 0740 1641 0705 1726 0613 1807 0514 1848 0428 1927 0409 1954 0424 1948 0S00 1909 0539 1811 0618 1714 0702 1628 0737 1615

6 0739 1642 0703 1727 0611 1808 0512 1850 0427 1928 0409 1954 0425 1948 0502 1907 0541 1809 0620 1712 0704 1627 0737 1616

7 0738 1643 0701 1729 0609 1810 0510 1851 0425 1930 0409 1955 0426 1947 0503 1906 0542 1807 0621 1710 0705 1626 0738 1616

|8 0738 1645 0700 1730 0607 1811 0508 1852 0424 1931 0409 1955 0427 1946 0504 1904 0543 1805 0622 1708 0706 1625 0739 1616
19 0737 1646 0658 1732 0605 1812 0507 1854 0423 1932 0409 1955 0428 1945 0505 1902 0544 1803 0624 1707 0708 1624 0739 1617
20 0736 1648 0657 1733 0603 1814 0505 1855 0422 1933 0409 1956 0430 1944 0507 1900 0546 1802 0625 1705 0709 1623 0740 1617
21 0735 1649 0655 1735 0601 1815 0503 1856 0421 1934 0409 1956 0431 1943 0508 1855 0547 1800 0627 1703 0710 1623 0741 1618
22 0735 1650 0653 1736 0559 1817 0501 1858 0420 1935 0410 1956 0432 1942 0509 1857 0548 1758 0628 1702 0712 1622 0741 1618
23 0734 1652 0651 1738 0557 1818 0500 185% 0419 1936 0410 1956 0433 1941 0510 1855 0549 1756 0629 1700 0713 1621 0741 1619
24 0733 1653 0650 1739 0555 1819 0458 1900 0418 1937 0410 1956 0434 1940 0512 1853 0551 1754 0631 1658 0714 1620 0742 1619
25 0732 1655 0648 1740 0553 1821 0456 1902 0418 1938 0411 1956 0435 1939 0513 1852 0552 1752 0632 1657 0716 1620 0742 1620
26 0731 1656 0646 1742 0551 1822 0455 1903 0417 1939% 0411 1956 0436 1938 0514 1850 0553 1750 0634 1655 0717 1619 0742 1621
27 0730 1658 0644 1743 0550 1823 0453 1904 0416 1940 0411 1956 0437 1936 0515 1848 0554 1748 0635 1653 0718 1618 0743 1622
28 0729 1659 0643 1745 0548 1825 0451 1906 0415 1941 0412 1956 0438 1935 0517 1846 0556 1746 0636 1652 0720 1618 0743 1622
29 0728 1700 0641 1746 0546 1826 0450 1907 0415 1942 0412 1956 0440 1934 0518 1844 0557 1744 0638 1650 0721 1617 0743 1623
30 0727 1702 0544 1827 0448 1908 0414 1943 0413 1956 0441 1933 0519 1842 0558 1742 0639 1649 0722 1617 0743 1624
31 0725 1703 0542 1829 0413 1944 0442 1931 0520 1840 0641 1647 0743 1625
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PATTERN CONCEPTUAL FRAMEWORK

“human
health”

Artist: Rod Restoule

from: Into the Daylight;
C. Morrisseau, 1998



PATTERN CONCEPTUAL FRAMEWORK

Artist: Rod Restoule

from: Into the Daylight;
C. Morrisseau, 1998
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Welcoming
Indigenous medicine
Knowledge

Into Science

Artist: Rod Restoule

from: Into the Daylight;
C. Morrisseau, 1998



Welcoming
Indigenous ecopsychology
Knowledge

Into Science

Artist: Rod Restoule

from: Into the Daylight;
C. Morrisseau, 1998
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ecosystem
stewardship

Artist: Rod Restoule

from: Into the Daylight;
C. Morrisseau, 1998
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from:
Mi’kmaqg Family



diencephalon

adapted from: www.childtrauma.org



http://www.childtrauma.org/�

Sequential lnﬂuence:

Peers,

‘Neocortex Y tcachers,
community

{ imbia 'Family
; & Friends
‘ Diencephalon ‘ 'Careg:vers

Brainstem

www.ChildTrauma.org riahre == ¢ 02002 B.D. Perry

www.childtrauma.orq
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Sequentlal Influence: Bm‘h One

Peers.
y teachers,
community

Family
& Friends

Diencephalon

Brainstem
Mother

www. ChildTrauma.org .--:‘,a o r All rights reserved © 2002 B.D. Perry

www.childtrauma.org
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SELINEREIRBTERIVR One - Three

Peers,
feachers,
community

Brainstem

www .ChildTrauma.org

, Careg:vers

Mother

All rights reserved © 2002 B.D. Perry

www.childtrauma.orq
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SELIVEEIRINIEL N Three - Ten

e
2,

Family
& Friends

Caregivers

Brainstem Mother

www.ChildTrauma.org R All rights reserved © 2002 B.D. Perry

www.childtrauma.orq



http://www.childtrauma.org/�

Welcoming
Indigenous
Knowledge
Into Science

neuropsychology ’

. Mother
Sequential Influence: W¥slq] Earth?

/ Far
R &

nily
Friends

Caregivers

Mother

Al rights reserved © 2002 B.D. Perry

from:

Mi’kmaq Family
& Children’s
Services

adapted from: www.childtrauma.org
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Welcoming

neuropsychology

Indigenous
Knowledge
Into Science

linguistics
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artwork by Alan Syliboy; published by Gaspereau Press Limited

| lvar Mendez

authors:

Marilyn lwama
Murdena Marshall
Albert Marshall

Cheryl Bartlett
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astronomy

ecosystem
biology

from: artist Gerald Gloade,
Millbrook First Nation




Welcoming

: chemistr
Indigenous Y
Knowledge using the brain
into Science to tan the hide ...

from: www.chrisharris.com/gallery/g-bull-moose.jpg



http://www.chrisharris.com/gallery/g-bull-moose.jpg�



http://www.flickr.com/photos/integrativescience/2052194163/in/set-72157603254997956/�

Welcoming
Indigenous
Knowledge
Into Science

engineering

forestry

from: http://museum.gov.ns.ca/arch/infos/teepee.qif



http://museum.gov.ns.ca/arch/infos/teepee.gif�

Indigenous M Q@QESER

Mr. Albert Marshall, Mi’kmaq Elder
Eskasoni First Nation
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stories of our Iinteractions with and within nature

. .
- - - - - %mEd'infmmm@
logos from: Aboriginal organizations, various sources



from: Bopp et al. 1984, The Sacred Tree

stories of:

interconnectiveness

“all my relations”

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

stories of our interactions with and within nature




stories of our Iinteractions with and within nature

Science

Periodic Table of the Elements



| stories of:
parts & wholes |

X

stories of our interactions with and within nature




Indigenous

“bringing our sciences together”

stories of our interactions with and within nature




o
gl \\/ela’lioq / Thank you

Mi'’kmaq Elders
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