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ABSTRACT:  Integrative Science” is defined as “the bringing together of Indigenous and Western scientific 
knowledges”.  It emerged at Cape Breton University (CBU) in Sydney, Nova Scotia, in the late 1990's as a joint 
university-Aboriginal community initiative to bring innovation to university level science curricula and 
pedagogy, as part of an effort to attract more Mi’kmaq First Nations students into the post-secondary 
sciences.  Since its beginnings in the science education arena, Integrative Science at CBU has broadened to 
include a Tier 1 Canada Research Chair with projects in the arenas of science research (e.g. Aboriginal health) 
and science applications (e.g. ecosystem stewardship).  Towards Integrative Science-implicated research in 
these three arenas, I have developed a conceptual framework based in pattern recognition and 
transformation that explicitly seeks to enable transit of pedagogy and praxis across the boundaries of 
methodologies, disciplines, and world views.  Simply put, it is a three-piece iterative approach:  (1) 
Observation of “external natural pattern” is sensory, drawing upon sanctioned or privileged perspective from  
methodologies, disciplines, or world views contextualized by mimesis (subject-subject participatory 
reciprocities) or alterity (subject-object causal relationships).  (2) Interpretation is poietic, drawing upon 
sanctioned or privileged intelligences (from among those in Howard Gardner’s “multiple intelligences 
theory”) to yield “internal ideal pattern”.  (3) Expresssion (communication, sharing) is kinetic, pulling this 
internal out as “external abstract pattern,” again drawing upon sanctioned or privileged intelligences.  Funded 
in 2004 by SSHRC, some of this on-going pattern recognition and transformation research is in conjunction 
with Mi’kmaq First Nations’ Elders in Cape Breton (Unama’ki), Nova Scotia, and science is considered as the 
“stories of our interactions with and within nature”.  This challenging, transdisciplinary and transcultural 
research attempts to abide by one of the major emergents from SSHRC’s “Dialogue on Research and 
Aboriginal Peoples” (2002-2003), namely that non-Aboriginal scholars, when working with Aboriginal peoples 
and/or their knowledges, should “walk beside or behind, but not attempt to lead”. Overall, the research 
approach also strives to meet some suggestions in UNESCO’s report from the 1999 World Conference on 
Science, subtitled “Science for the 21st Century, a new commitment” (http://www.unesco.org/science/wcs/), 
as well as the 2005 UNESCO world report entitled “Towards Knowledge Societies” 
(http://unesdoc.unesco.org/images/0014/001418/141843e.pdf).  In this presentation, I will explain the 
Integrative Science conceptual framework re pattern recognition and transformation, seeking guidance 
towards my use of “mimesis” (plus alterity, poiesis, and kinesis) within it, bearing in mind the centrality of 
“creativity and life-affirmation” in many traditional Indigenous knowledges.
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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, scientist & educator, Univ. of New Mexico

Indigenous Western



Toqwa’tu’kl Kjijitaqnn
Integrative Science

Artist Basma Kavanagh



Toqwa’tu’kl Kjijitaqnn
Integrative Science

“bringing     our stories     together”
our world views

Indigenous Western

Artist Basma Kavanagh

our knowledges



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

WesternIndigenous

“two-eyed seeing” 
learning to see with the strengths of each & together



stories of  our interactions with and within nature  

Science
PATTERN

Periodic Table of  the Elements

recognition  &
transformation



PATTERN

Both Indigenous and Western scientific
knowledges are based on observations
of  the environment.
Both result from the same intellectual
process of  creating order out of  disorder.

common ground
PATTERN RECOGNITION

focus on:

Integrative Science:   how?



stories of  our interactions
with and within nature  

PATTERN
• recognition
• transformation

• various “pattern smarts”

• various ways to connect the dots

• variety in our stories

Integrative Science:   how?



• numbers (logical-mathematical)
• language (linguistic)
• music (musical)
• body (body-kinesthetic)
• spatial (spatial)
• other people (interpersonal)   [inter-being]
• self (intrapersonal)
• naturalist (naturalist)
• spiritual / existential *

(H. Gardner, Harvard Univ.)

multiple intelligences theory

“pattern smarts”
use?
‘sanctioned’

VALUE



• logical - mathematical
• linguistic
• musical
• body - kinesthetic
• spatial
• interpersonal / being 
• intrapersonal
• naturalist
• spiritual / existential *

• logical-
mathematical

• linguistic
• naturalist

“two-eyed seeing” 
our sanctioned ‘pattern smarts’

vigour rigour

constructionresonance
un-weavingweaving



“two-eyed seeing” 
our sanctioned worlds

animate inanimate

Artist Basma Kavanagh



“two-eyed seeing” 
how we converse with our worlds

subject-subject subject-object

mimesis alterity

Artist Basma Kavanagh



“two-eyed seeing” 
how our world is

interconnected parts & wholes



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

- hypothesis
(making & testing)

- data collection
- data analysis
- model & theory

construction

“two-eyed seeing” 
our key concepts & actions



three piece iterative approach

PATTERN CONCEPTUAL FRAMEWORK



mimesis
----------------

alterity
kinesispoiesis

three piece iterative approach

outer                 inner                   outer

PATTERN CONCEPTUAL FRAMEWORK



mimesis
----------------

alterity
kinesispoiesis

sanctioned
pattern smarts

sanctioned
pattern smarts

sanctioned
pattern smarts

three piece iterative approach

outer                 inner                   outer

PATTERN CONCEPTUAL FRAMEWORK



natural ideal abstract 
outer                 inner                   outer

PATTERN CONCEPTUAL FRAMEWORK

mimesis
----------------

alterity
poiesis kinesis



natural ideal abstract 
outer                 inner                   outer

PATTERN CONCEPTUAL FRAMEWORK

mimesis
----------------

alterity
poiesis kinesis



natural ideal abstract 
outer                 inner                   outer

PATTERN CONCEPTUAL FRAMEWORK

mimesis
----------------

alterity
poiesis kinesis



natural abstract abstract 

kinesispoiesis

ideal 

mimesis
----------------

alterity

PATTERN CONCEPTUAL FRAMEWORK

outer                 inner                   outer



natural abstract 

kinesispoiesis

ideal 

mimesis
----------------

alterity

June

PATTERN CONCEPTUAL FRAMEWORK

outer                 inner                   outer



natural ideal abstract 
outer                 inner                   outer

mimesis
----------------

alterity
poiesis kinesis

Attu’tuejualu

Achillea 
millefolium 1000

? Yarrow

PATTERN CONCEPTUAL FRAMEWORK



natural ideal abstract 

mimesis
----------------

alterity
poiesis kinesis

Mtèskmwaqsil

Fiddlehead 
fern

PATTERN CONCEPTUAL FRAMEWORK

outer                 inner                   outer

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


what our “seeing” (re)generates

subject-subject subject - object

animacy
&

mimesis

inanimacy
&

alterity

connectedness disconnectedness
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what we “see” as:  MENTAL HEALTH

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



healthy young … need TLC



neocortex

limbic

cerebellum
brain stem

heart-brain

physical spiritual

emotional

cognitive

what we “see” as:  HUMAN



what we “see” as:  SUN



what we “see” as:  SUNRISE

Artist Basma Kavanagh



Wjipenuk 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.

creative choice

Artist Basma Kavanagh



IAPH

Thank you

Mi’kmaq Elders
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