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Indigenous and Western
scientific knowledges are

based in observations
of  the natural world.

Both result from the
same intellectual process

of  creating
“order”, i.e. pattern stories.

Science is pattern-based knowledge.

stories of our interactions with and within nature
Science



PATTERN-BASED STORIES
recognition, transformation,  expression

stories of our interactions with and within nature
Science



PATTERN

Periodic Table of  the Elements

stories of our interactions with and within nature
Science

recognition - making – breaking – transformation - communication



Albert Marshall, Mi’kmaq Elder 
Eskasoni First Nation

WesternIndigenous

stories of our interactions with and within nature
“two-eyed seeing” 



WesternIndigenous

“two-eyed seeing” 
stories of our interactions with and within nature



Periodic Table of the Elements

stories of our interactions with and within nature

Science



Science

stories of our interactions with and within nature

Life
Love
Land



HEALTH SCIENCES:  education, research, and application
… enriching our understandings via “Two-Eyed Seeing” 

Indigenous Western

Artist:  Rod Restoule 
from: Into the Daylight; 

C. Morrisseau, 1998
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SCIENCE
education, research, applications,

youth and community outreach

Indigenous Western

“bringing     our stories     together”
our world views
our knowledges

Toqwa’tu’kl Kjijitaqnn
Integrative Science

Artist  Basma Kavanagh
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Why? 321



Why? 1

Native Council of Nova Scotia
Mi’kmaq Language Program

Artist:  Michael J. Martin



no Mi’kmaq students in science

Why? 1 mid 1990’s

Native Council of Nova Scotia
Mi’kmaq Language Program

Artist:  Michael J. Martin



other universities in
traditional territory of  Mi’kma’ki

… almost
no Mi’kmaq students in science

Why? 1 mid 1990’s & now

Native Council of Nova Scotia
Mi’kmaq Language Program

Artist:  Michael J. Martin



Why? 1 mid 1990’s & now

same picture other Aboriginal students
… universities across Canada
and throughout North America 

Mi’kma’ki



… and many, many youth 

Why? 2



Why?

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, scientist & educator, Univ. of New Mexico

Indigenous Western

3
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PSE sciences with few Aboriginal students

Artist  Basma Kavanagh



Who?
Cape Breton

University

1999-2006
-----------------------
> 100 Mi’kmaq
students have
experienced 

1st year science



2006-2007:
Mi’kmaq Int Sci

students (approx.)
• 1st yr:   5
• 2nd yr:  ?
• 3rd yr:  2
• 4th yr:  6

--------------------------
• grads:  11

(total)

2005-2006:
Mi’kmaq Int Sci

students (approx.)
• 1st yr:   5
• 2nd yr:  5
• 3rd yr:  5
• 4th yr:  7

--------------------------
• grads:  6

(total)



2006-2007:
Mi’kmaq Int Sci

students (approx.)
• 1st yr:   5
• 2nd yr:  ?
• 3rd yr:  2
• 4th yr:  6

--------------------------
• grads:  11

(total)

2005-2006:
Mi’kmaq Int Sci

students (approx.)
• 1st yr:   5
• 2nd yr:  5
• 3rd yr:  5
• 4th yr:  7

--------------------------
• grads:  6

(total)



Number of students enrolled in & passing core MSIT courses

[ 2 INC ]

[ 3 INC ]

1
[ 3 INC ]
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science curricula lack Aboriginal perspectives

Artist  Basma Kavanagh



How?

1) Innovative program structure
• degree profile  

- 40 courses (120 credits)
- 2 work placements (non credit)

• conventional courses:  32 of  40
• innovative courses:  8 of  40

2)  Innovative courses (MSIT)
• integrative framework
• curricular components
• pattern recognition & transformation

-

PART      

PART      -



4 yr Science Degree Program



1) core

4 yr Science Degree Program

CREDITS:  48
Science:  PCS (3 full courses)

Topics:  perspectives* &
skills*



2) concentration

4 yr Science Degree Program

CREDITS:  42 
Science:  university &

applied (tech)

-MSIT
courses

(core)
24 credits



3) electives

4 yr Science Degree Program

CREDITS:  30
Science:  all, some, none



4) work placements

4 yr Science Degree Program

CREDITS:  0
Science:  experience



1) core

2) concentration

3) electives

4) work placements

4 yr Science Degree Program

CREDITS:  48
Science:  PCS (3 core)
Topics:  perspectives*

& skills*

CREDITS:  42 
Science:  university &

applied (tech)

CREDITS:  30
Science:  all, some, none

CREDITS:  0
Science:  experience



1) core

2) concentration

3) electives

4) work placements

4 yr Science Degree Program

CREDITS:  48
Science:  PCS (3 core)
Topics:  perspectives*

& skills*

CREDITS:  42 
Science:  university &

applied (tech)

CREDITS:  30
Science:  all, some, none

CREDITS:  0
Science:  experience

18

15

42

30

min. 60
(18+42)

max.105



conceptual
space

shifting

PATTERN

Science



conceptual
space

shifting

PATTERN

Science



4 Years4

3

2

1



4

3

2

1

Fall terms
Winter terms



Christmas
break

4

3

2

1



Each term
= 5 courses

4

3

2

1



MSIT
science
courses

4

3

2

1



MSIT
science
courses

PCS
courses

4

3

2

1



4

3

2

1

MSAP
----------------------------------------

Mi’kmaq
Science
Advantage
Program

MSIT
science
courses



university degree

Journey of  Life

Artist  Basma Kavanagh
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PART 2
MSIT approach 

& contents
-

Artist  Basma Kavanagh



Aboriginal concepts
& pedagogy

46
Western science:  cosmology-physics-

chemistry-geology-biology-consciousness

5

Mi’kmaq community Elders,
resource people & organizations,

TK events in community

1

TK literature

2
students

out-of-doors

3

How?



“integrative” … 
… both Indigenous & Western, plus: 
• role of  me and you in “the knowing”

- esp. patterns:  recognition & transformation
• our common ground
• our differences
• our journey forward, together 

-------------------------------------------------------------------------------------------------------------------------------------

AVOID … simply Western, plus
bits and pieces of  Indigenous 

integrative framework

How?



How?
PATTERN RESEARCH:  CIHR, SSHRC

Artist  Basma Kavanagh



pattern recognition

from:  Handbook for culturally
responsive science curriculum; 
S. Stephens, 2000; U of Alaska

How?

NSF funding:
multiple millions $$$



WesternIndigenous

“two-eyed seeing” 
stories of our interactions with and within nature



- respect
- relationship
- reverence
- reciprocity
- ritual
- repetition
- responsibility

- hypothesis
(making & testing)

- data collection
- data analysis
- model & theory

construction

“two-eyed seeing” 
our key concepts & actions



“two-eyed seeing” 
how our world is

interconnected parts & wholes



“two-eyed seeing” 
our language & methodology

UN-WEAVINGWEAVING
vigour rigour



“two-eyed seeing” 
our overall knowledge objectives

towards resonance
of understanding

within environment

towards construction
of  understanding

of  environment



“all my relations”

towards resonance
of understanding

within environment

interconnectiveness
stories of: 

Artist:  Rod Restoule 
from: Into the Daylight; 

C. Morrisseau, 1998



towards construction
of  understanding

of  environment

stories of: 
parts & wholes







physical

physical spiritual

emotional

cognitional
neocortex

limbic

cerebellum
brain stem

heart-brain



from:
Mi’kmaq Family
& Children’s
Services



Artist:  Rod Restoule 
from: Into the Daylight; 

C. Morrisseau, 1998



multiple intelligences (brain-based theory, H. Gardner, Harvard Univ.)

“human pattern smarts”                                

… mapped onto
4 quadrants 



“pattern smarts”                                   
stories of our interactions with and within nature



“pattern smarts”                                   
stories of our interactions with and within nature





“pattern seeing”

fiddlehead fern
Mte’skmwaqsi

“snakes –
plants bunched” [M. struthiopteris]

http://www.usd.edu/smm/Violas/Amati3370/3370AmatiViolaScrollFrontLG.jpg�


subject-subject subject - object

cogno-
centric &
detached

connectedness disconnectedness

eco-
reflexive &
participatory

what our “pattern seeing” (re)generates

http://www.usd.edu/smm/Violas/Amati3370/3370AmatiViolaScrollFrontLG.jpg�
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HEALTH SCIENCES:  education, research, and application
… enriching our understandings via “Two-Eyed Seeing” 
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