Aboriginal Perspectives into the Teaching and Learning of Science Education:
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Background to the Guideline

This guideline emerged from a research project aimed at fostering collaboration among a
diverse group of Aboriginal and non-Aboriginal educators and Elders. The purpose of
this group was to begin the conversations to envision, discuss, and clarify a philosophy
and framework for Aboriginal science teaching and learning in Southern Saskatchewan,
Canada. The research committee, called the Collaborative Inquiry Committee, consisted
of Elders, teachers of Aboriginal heritage, the director of the Royal Saskatchewan
Museum, the science consultant from the Saskatchewan Science Centre, Aboriginal
consultants from the Regina Catholic and Public School Boards, and university faculty
from First Nations University and the University of Regina. The funding for this
research came from a grant awarded jointly in 2005 by the Aboriginal Education
Research Network and Saskatchewan Learning. The Collaborative Inquiry Committee
met five times during the first half of 2005, and the conversations that emerged from
those meetings formed the basis of this guideline. The Collaborative Inquiry Committee
did not intend to generate science content, but to share Southern Saskatchewan
Aboriginal perspectives, including an interpretation of a Medicine Wheel, so that teachers
could more deeply engage with existing materials and develop the knowledge base and
confidence to generate resources that included Aboriginal perspectives appropriate to the
teaching and learning of science and the needs of Saskatchewan students. This small
group of people came together to initiate conversations that is hoped will continue across
the province. It is hoped that each community will come together and write for its own
community’s needs in this area. Communities in Saskatchewan may have similar views
as those expressed in this document. This represents a first, small, but much needed step.

Although we acknowledge the broader use, and worldwide populations described by the
term Aboriginal, in this guideline the term Aboriginal refers to First Nations and Métis
peoples of Canada. The first section of this guideline outlines perspectives the
Collaborative Inquiry Committee believes is important for teachers to understand when
engaging ALL Saskatchewan students in learning and thinking about science and related
knowledge. The second section focuses on how these specific Aboriginal perspectives
may be practically integrated into the new Saskatchewan Middle Years science
curriculum.

This guideline has two goals. The first is to offer ways for teachers at all comfort levels
to integrate Aboriginal perspectives into science education. It is our hope that teachers
will continue to learn, grow and explore ways they can continually integrate Aboriginal
philosophical bases into their classes so they can extend the philosophy of science and
good pedagogy, and recognize Aboriginal knowledge as part of a Canadian legacy. The
second goal for this guideline is to work with and alongside formal Saskatchewan
educational documents such as the renewed Middle Years science curriculum. This
curriculum incorporates the renewed Common Essential Learnings, and the School™
initiative. As this guideline was intended to be integrated into the new Middle Years
science curriculum, it is hoped that teachers will be able to compare teaching resources or
units presented in that (and other) curriculum to this guideline and reflect on the extent to



which Aboriginal pedagogy and process are being incorporated. It is hoped that this
guideline and its presentation of concepts such as the Medicine Wheel will not be seen in
any way as a definitive presentation of Aboriginal knowledge but will inspire and
encourage teachers to work with Elders and to seek out reliable published materials to
further their own and their students’ understanding of this valuable intellectual resource.
This guide provides suggestions about protocols, procedures and questions that may
extend the teacher’s capacity to incorporate Aboriginal perspectives and practices into the
teaching and learning of science.

The need to integrate Aboriginal perspectives into the science curriculum in
Saskatchewan is clear and immediate. Aboriginal populations are large and growing in
the prairie provinces of Canada, and particularly in Saskatchewan. Currently the
proportion of people in Saskatchewan with Aboriginal ancestry is about 14%. This
number is expected to grow to about 20% by 2017 (Government of Canada, 2003). The
changes in the Aboriginal populations of major urban centers is even more striking. The
percentage of Aboriginal people living in Regina has risen from 4.0% in 1981 to 8.3% in
2001; in Saskatoon the Aboriginal population has risen from 2.7% in 1981 to 9.4% in
2001; and in Prince Albert, the population has changed from 8.3% in 1981 to an
extraordinary 30.5% in 2001 (Peters, 2005; Government of Canada, 2003). The school-
age portion of the Aboriginal population of Saskatchewan is also greater than that in the
population in general: nearly 25% of the Aboriginal population of Saskatchewan is aged
14 and under; by comparison, about 20% of the general population of Saskatchewan is
aged 14 and under. The educational attainment for the current generation of Aboriginal
youth is extraordinarily low, as the 1996 Census highlighted that 78% of Aboriginal
youth between the ages of 15 and 24 have less than a grade twelve diploma. This
educational attainment severely limits workforce participation, as the unemployment rate
for Aboriginal youth in Canada, based on this Census is 44%. Only 2% of Aboriginal has
a technical or Vocational certificate or Diploma, and only 0.3% of Aboriginal youth have
a university degree (Federation of Saskatchewan Indian Nations, 2002).

Due to these striking demographics, the Collaborative Inquiry Committee recognized the
importance for educators to expand their understandings of science to include the
philosophies and knowledge of Aboriginal populations. Elders Betty McKenna and Ken
Goodwill tell us the journey to integrate Aboriginal perspectives into Western science
and Western education systems will be an ongoing, cyclical process with no beginning
and no end. In order for Aboriginal knowledge to be included, all Saskatchewan peoples
(the descendants of immigrants, and the Aboriginal peoples) must work together towards
understanding and honouring Saskatchewan’s Indigenous people and worldviews. It is a
collective responsibility.

Background of Aboriginal Perspectives

Many Saskatchewan Aboriginal teachings are held as oral traditions. Using written
media such as this guideline to communicate philosophies, knowledge and histories is not
the traditional way. However, the Collaborative Inquiry Committee decided to use
written form, in order to make these ideas accessible to people throughout Saskatchewan



through a variety of media. The use of this written form is consistent with contemporary
Aboriginal thought (Cruikshank, 1992). Graveline (1998) suggests that ‘paper stories’
are now being used as means of cultural preservation. Contemporary Aboriginal
teachings include both written and oral forms however, the habits of thought or traditions
associated with oral philosophies are common in both forms. Habits such as stories and
story telling remain a common way to share knowledge and skill with the next generation
in all Aboriginal communities.

The strength of Saskatchewan’s oral cultures lies in their flexibility. Oral traditions adapt
stories: the Elder adapts the story to suit the various situations and the needs of the
learners. The learner is at the center of any interactions in Saskatchewan’s oral cultures.
The teller continually attempts to be open to what the learner knows and needs, and
endeavours to be responsive to those needs. Part of this responsiveness lies in the
flexibility in how the story is told. The underlying philosophy does not change, but the
carrier of that philosophy, the story, may change dramatically depending on the needs of
the learner. With this flexibility, however, comes the responsibility of understanding the
central concepts associated with the philosophies being taught and ensuring that they are
represented accurately. Only Elders who hold and share the stories can guide teachers
and learners in using traditional teaching stories appropriately. This document
encourages and reminds teachers to seek out and learn from these Elders as teachers
incorporate Aboriginal knowledge in their classrooms.

This guideline should be viewed as a starting point from which teachers can explore
Aboriginal philosophies and work to understand how they may interact with the
philosophies of contemporary EuroAmerican or Western science education. To come to
understand the philosophical perspectives of many Saskatchewan Aboriginal peoples, the
developers of this guideline strongly urge teachers to engage with Elders, and the
Aboriginal communities, and to work to develop mutually respectful relationships.

A Note

Alfred (1999) provides a warning, “if we don’t get a sense of who we really are from the
old teachings, then all this traditional stuff is just going to become watered down in a
couple of generations” (p.10). This warning confirms concerns expressed in the
deliberations of the Collaborative Inquiry Committee and provides an overarching goal
for this guideline. In Canada, and Saskatchewan, as in many other places, Western
worldviews have assumed a position of such dominance that attempts to understand
Aboriginal worldviews have been made only on Western terms. Thinkers and educators
have usually compared specific instances of Aboriginal knowledge to ideas or concepts in
Western knowledge and then, having, often erroneously, decided that they are the same,
have gone on to teach them in Western ways and language only. The Collaborative
Inquiry Committee is clear that Aboriginal knowledge must be understood on its own
terms. This document seeks to bring many Saskatchewan Aboriginal perspectives
forward in the voices of those who shared this traditional knowledge with us, and of those
who asked the questions in order to encourage greater discussion and clarification.
Nothing that is presented in this document is to be understood as definitive. The



document is a beginning. It is a place to find questions that must then be addressed to
Elders, communities, and academics knowledgeable in the Aboriginal ways and
contemporary science pedagogies. It is a place in which we can begin to imagine a more
inclusive and respectful science education.

To develop a deeper understanding and appreciation for Aboriginal perspectives, it is
imperative to reach out to the Elders, the experts, who hold this Indigenous knowledge.
These people have been taught by their Elders from early childhood and have developed
certain gifts. It must be remember, too, that people cannot expect any one Elder to be
able to help in all matters. Not all Elders hold the same knowledge. Therefore, it is
important to ask the Elders what knowledge they specialize in. It is important to
remember that while all who have lived a considerable time have valuable wisdom to
share with us, not all who have lived long lives are Elders. Elders are those who have
spent lifetimes learning specific bodies of knowledge, in a variety of ways, and who are
recognized by their communities as such.

It is also essential to learn how to incorporate Elders and their knowledge into the
educational system. Their experiences and knowledge are based on an oral tradition.
Although the knowledge of some Elders has been included in books, Elder knowledge
cannot be solely found in books. The Elders are the keepers of knowledge. It is their job
to protect that knowledge and relay that knowledge in appropriate situations. It is
knowledge to be shared, if and when it is appropriate. But one must ask to be taught in
ways that are respectful and appropriate to the traditions from which that Elder comes.

Contacting Elders and Establishing Protocols

Regardless of how far along you are on your journey toward an understanding of
Aboriginal perspectives and building relationships, it is important to know that resources
are available. Contact and develop a relationship with an Elder or Elders in your area.
Elders can be contacted through school boards in various towns and cities in
Saskatchewan.



Estevan Public School Division
130 King St.

P.O. Box 1600

Estevan, SK S4A 2T4

Phone: (306) 634-4777

Fax: (306) 634-6768

Moose Jaw Public Schools
1075 9th Ave. N.W.
Moose Jaw, SK S6H 1V7
Phone: (306) 693-4631
Fax: (306) 693-4686

Northern Lights School Division #113
La Ronge Central Office

Bag Service 6500

La Ronge, SK S0J 1LO

E-mail: centraloffice@nlsd113.net
Phone: (306) 425-3302

Fax: (306) 425-3377

Saskatoon Public School Division
310-21* St. East

Saskatoon, SK S7K 1M7
http://spsd.sk.ca/

Phone: (306) 683-8200

Fax: (306) 683-8207

Swift Current Public Schools
Elmwood Education Centre

Mr. K. Mclntyre, Acting Director
Phone: (306) 778-4600

Fax: (306) 773-8011

Regina Public Schools
1600-4" Ave.

Regina, SK S4R 8C8
http://rbe.sk.ca/
Phone: (306) 791-8200

e Equity consultant

e Aboriginal policy consultant

e FElders’ Council

When interacting with Elders there are Protocols (procedures) that must be understood
and followed. These are ways of demonstrating respect. Every society has its codes of
respect and of courtesy. If you are not sure what the correct procedures in your
community are, ask the Elder what he/she needs. Protocol in Saskatchewan almost
always involves tobacco. The tobacco that you need to purchase is pouch (rolling)
tobacco, and can generally be purchased where cigarettes are sold. Tobacco is very
important to Saskatchewan Aboriginal people and must be presented to the Elder when
seeking advice and/or information. This offering must be given before one begins on
his/her learning journey with that Elder. The tobacco is used by the Elder to pray to the
Creator and the ancestors to help you to learn the information and teachings you are
seeking. It is not a form of payment for services, but an offering to be used in
ceremonies. This is always done at the beginning of the meeting, not at the end. Every
time you meet with an Elder you must present tobacco. The amount of tobacco expected
varies from one Elder to another and it may not have to be the full pouch. Ask the Elder
for her/his protocol and if need be, discuss your financial situation regarding the giving of
tobacco.

Ceremonial prayer cloth may also be requested. This, too, should be presented at the
beginning of a meeting with an Elder along with the tobacco. Prayer cloth is a one-meter
piece of broadcloth of a certain colour. If you are not sure what colour is required, ask
the Elder prior to visiting him or her. It is not considered improper to ask about any



aspect of Protocol. Once you are aware of the colour required, you can purchase cotton
broadcloth to be used as prayer cloth at any store that sells fabric.

The most important point to understand when working with Elders is to know that it is
okay to ask questions and make mistakes. We all make them. But after you learn that
you have made a mistake, it is your responsibility to change for the next time and/or
event.

It is important for women to note that if they are on their moon time (menstrual cycle)
they will need to let the Elder know before taking part in traditional ceremonies and
Protocols. Women on their moon time may affect the ceremony and make it difficult for
the Elder to do his or her work.

It is also important to remember that the Elder must live in this physical world too. She
or he needs support for daily needs. This may take different forms; honoraria, gifts,
work, are all forms of support which the learner may offer the Elder. Again, it is not
wrong to ask the Elder what he or she needs.

Overview of the Guideline

This guideline consists of two major parts. The first section introduces the four themes
that emerged from the work and discussions of the Collaborative Inquiry Committee.
These themes include spirituality, science, interconnectedness, and good pedagogy.
Included in the discussion of the themes are subsections on how various perspectives and
philosophies of contemporary science education pedagogy and Saskatchewan Aboriginal
understandings are interconnected and how they differ. This offers possibilities for the
emergence of new perspectives and practices in the teaching and learning in science
education in all Saskatchewan schools. It is hoped that teachers employ this guide
alongside other curriculum documents to re-envision science education.

The second section of this guideline presents a version of a Medicine Wheel. The
Medicine Wheel is presented here as a tool for teachers to specifically explore what
concepts are important in many prairie Aboriginal perspectives and how these can be
integrated into the teaching and learning of science education to create balance and to
highlight interconnection. The particular version of the Medicine Wheel presented here
is based on discussions held by the Collaborative Inquiry Committee, with influences
from the work of Diane Hill (1999) and Lillian Dyck (1998). There are many variations
on the Medicine Wheel framework (Graveline, 1998). In Aboriginal ways of thinking, no
one variation is considered superior; some versions are more appropriate to the historical
understandings of certain people, and are more helpful for those peoples.

The conclusion of this guideline provides a bibliography of further readings of Aboriginal
perspectives and Aboriginal Science.



A Disclaimer

This guideline provides a review of dominant Western science and science education that
is not intended to dismiss science, for it cannot be denied that science plays an important
role in lives of all people. However, the guideline begins to explore the limits of
dominant Western science and to offer insights into how dominant Western science and
science education currently works, and how it could work for healthy, inclusive
democratic societies. This is presented so that we may begin to break down barriers and
assumptions about the universality and ‘truthfulness’ of Western science as we have
learned and taught it for generations in Western schools. Only when we can begin to
question power relations will we be able to see how Aboriginal knowledge is an
important part of the vast human heritage of understanding of the natural and social
universe of which we are a part.

Collaborative Inquiry Committee Themes
Spirituality

The Collaborative Inquiry Committee suggests that the Saskatchewan curriculum move
in the direction of using Saskatchewan Aboriginal worldviews to extend all
Saskatchewan students exploration of science. To be inclusive and to honour
Saskatchewan’s Indigenous people and their ways, spirituality and Aboriginal
worldviews needs to be incorporated into Saskatchewan science classrooms.

Throughout the Collaborative Inquiry Committee meetings, the Elders said that it is
through physical, mental, emotional and spiritual connections we are able to relate to the
earth, our Mother. The two Elders, involved in this research, Elder Betty McKenna and
Elder Ken Goodwill, agreed, stating:

...In our view of the world around, the cosmos I suppose, is that
everything is sacred and everything in creation is sacred and powerful.
(Elder Ken Goodwill)

and
... We’re all born spiritual. ...we have a path, a spiritual path, that’s laid out for
us and we grow within that. We each have a choice though to step off that path
whenever we choose and not grown within it. Because the important thing about
growth is that we grow physically, we grow mentally, we grow spiritually, and
emotionally.
(Elder Betty McKenna)

The Saskatchewan Learning Common Essential Learnings (CEL) renewal draft document
of Personal Social Development (PSD), says of spirituality:

The central aim of spiritual development is the cultivation of inner strength and
the development of an outward focus of care, compassion, and respect. ...



Spiritual development refers to the exploration of a larger and more general
framework of ideas, questions, and experiences related to the search for meaning
and purpose — ones that recognize and nourish the human spirit in positive and
respectful ways. (Saskatchewan Education, 2004, “Background”)

In the discussions of the Collaborative Inquiry Committee, views of Aboriginal
spirituality and views of coming to understand what science would look like from an
Aboriginal perspective could not be separated. From an Aboriginal perspective, science
and spirituality, as with everything, are so closely interconnected that they cannot be
viewed separately. Gregory Cajete (2000) suggests divisions do not exist between
science and spirituality and states, “every act, element, plant, animal and natural process
is considered to have a moving spirit with which humans continually communicate.” (p.
69)

Understandings of spirituality are fundamentally interconnected with understanding of
Aboriginal science. To teach Aboriginal perspectives one cannot exclude spirituality.
According to many Saskatchewan Aboriginal worldviews, spirituality is something one is
born with and will die with. This varies with how religion is understood. Throughout the
Collaborative Inquiry Committee discussions religion was discussed through a lens of a
human endeavour of trying to understand and to teach about spiritual matters. However,
the Elders spoke of spirituality being a gift given to people by the Creator. In this way of
understanding, a person cannot replace his/her spirit because it is innate and never
ending. However, a person can change her or his religion.

In many Saskatchewan Aboriginal perspectives, the idea of spirituality means there is a
spirit in everything of the planet. Therefore, the spirit is shared with ‘all of our relations’,
implying that all of Creation has a spirit, not just human life, and not just animal and
plant life. Alfred (1999) comments on North American perspectives when he states,
“native ideas centre on the imperative of respectful, balanced coexistence among all
human, animal and spirit beings, together with the earth.” (p. 42). Elder Betty McKenna
agrees and adds that we must include the universe and the cosmos in our understanding
of the spirit.

...[our] water, our fire, our air, ...[our] rock - we’re connected to all of
those...

[we are] 75% water, ...we [must] breathe in and out ... we contain all those little
bits and pieces that’s out there. We have calcium, we have salt, we have iron, we
have copper, zinc and potassium. ...[We] go from the universe right down to
Mother Earth and that’s us.

(Elder Betty McKenna)

Aboriginal writers such as Deerchild (2003), Amadahy (2003) and Cajete (2000) further

support this by clarifying that Aboriginal philosophies are not confined to the Mother
Earth, but extend into the universe as everything has a spirit and is therefore,
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interconnected. In this way, one part of Creation cannot survive without the other. As

Deerchild (2003) explains:

“...the Earth is our original mother. All life comes from the Earth. She
feeds us, clothes us and shelters us, in turn, we give her the highest
respect. She is where we are born and where our bodies return when

we die. This Mother Earth principle
has survived [in Aboriginal
worldviews], and there remains a deep
respect and connect to the Earth.
Many philosophies, values and
ceremonies continue to revolve around
this principle.” (p. 101)

Aboriginal learning needs to be understood as
cyclical.

Western science highlights that nature is alive
through cycles. These cycles continually
repeat themselves; for example, the egg,
caterpillar, chrysalis, and butterfly. Elder
Betty McKenna uses this example to help gain
understanding about the stages of how people
learn. Some people are at the stage with a
topic where they like the egg; they are

Caterpillar

processing and growing internally. Other people are at the stage of the caterpillar,
moving around devouring and growing before your eyes, while others are at the stage of
internal transformation. These people may seem visually quiet as they work to
understand the workings of life around them. Other people are like the butterfly, free
with a particular knowledge base and are able to be flexible, and flutter with the situation
and be adaptable. In this way the educational process is viewed holistically. The

Medicine Wheel also provides a philosophy for holistic education.

The teachings of the Medicine Wheel offer a model for inclusion of all students.
This holistic educational philosophy is geared toward teaching the whole child.
Holistic teaching from the Medicine Wheel begins with the individual and
expands there from to include an Aboriginal view of human development: mental,

spiritual, emotional and physical (Saskatchewan Education, 1991).

The notion of the Medicine Wheel is entwined with that of the Four Directions.

According to Ernestine Buswa of the Ojibwe Cultural Foundation (Grigas, 1993),

Native Aboriginal people of North and South America have always used this age
old symbol. This basic symbol is expressed in various different ways throughout
the Americas, like the Four Grandfathers, the Four Seasons, and the Four Races.
Like a mirror that can be used to see things that are not normally seen, the
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Medicine Wheel helps us to see and understand things that we can’t readily vision
or understand because they are ... ideas or thoughts that are not physical objects
that we can see or touch (p. 71).

Each nation, and even each Aboriginal individual, may have varying associations:
different colours, different animals, etc., but general idea is the same throughout the
Native people of North America and in particular throughout Southern Saskatchewan.
The philosophy of the Medicine Wheel will be expanded upon later in this document.

Can teachers incorporate Spirituality in the (Science) Curriculum?

The incorporation of Aboriginal perspectives across subject areas, including science, in
Saskatchewan schools is compulsory, not optional. The Saskatchewan Education
Aboriginal Education Provincial Advisory Committee Action Plan 2000-2005 notes,
“school division/school personal and parents understand that the school’s responsibility
with respect to spirituality, in general, and Aboriginal spirituality in particular, is to
increase awareness” (Saskatchewan Education, 2000, p. 9). It further recommends that,
“schools and Aboriginal peoples [will] create and maintain successful partnerships”
(Saskatchewan Education, 2000, p. 9). Such partnerships develop between communities
who have common understanding of histories, traditions and languages. This has to be
reciprocal; it cannot be Aboriginal people who have knowledge of histories, traditions
and the language of non-Aboriginal peoples. For successful relationships, non-
Aboriginal people need to acquire this knowledge as well.

Formalised Saskatchewan education policies and documents support this position. For
example, the Saskatchewan School™™ document acknowledges that, “Aboriginal peoples
see their spirituality as inextricably part of their culture” (Tymchak, 2001, p. 105).
Tymchak (2001) further suggests,

“What we need is a school culture and discourse that recognizes and respects
differences, rather than one that erases them and thereby evacuates education of
all spiritual significance” (p. 106).

Another document, the Common Essential Learnings draft document developed by
Saskatchewan Education (2004) states,

“Spiritual development is one of the goals of education in Saskatchewan. It is
incorporated into the Core Curriculum within Personal and Social Development
(PSD), across subject areas, and through qualities and elements of school routines,
relationships and ceremonies. The central aim of spiritual development is the
cultivation of inner strength and the development of an outward focus of care,
compassion, and respect.” (p. Background)

This document, written by the provincial body that governs formal education continues to

make a clear distinction between a student’s spiritual development and religious
education. The Common Essential Learning draft document states, “religious education
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focuses upon the particular beliefs and practices of specific, institutionalized religions
and is not part of PSD [Personal and Social Development]. Spiritual development refers
to the exploration of a larger and more general framework of ideas, questions, and
experiences related to the search for meaning and purpose — ones that recognize and
nourish the human spirit in positive and respectful ways” (Saskatchewan Learning, 2004,
n. p.). The document continues, “...the needs of the spirit are recognized as part of the
development of whole persons” (Saskatchewan Learning, 2004, Background).

The provincial curriculum writer and developer for the Saskatchewan science curriculum
also adds his supports to the formalised movement to include Aboriginal spirituality in
science classrooms in Saskatchewan.

To me it came out loud and clear from Ken and Betty that spirituality is at its
essence, about day-to-day living. ... I think it’s pretty easy for teachers to get that,
and with the new Common Essential Learning of Personal and Social
Development being more focused on spirituality, I think that makes a very strong

connection. ... spirituality is in the Common Essential Learnings first, and then
automatically can be in all the curriculum documents.
(Dean Elliott)

Some suggestions for teaching

1. Have yourself and your students begin by simply sitting next to a tree or
elsewhere on Mother Earth’s ground. You can feel Mother Earth’s energy and tranquility
transfer to your body. This experience can be used simply as a relaxation technique or it
can be the beginning of connecting and understanding her elements — the rocks, Mother
Earth, the plants and the animals.

2. Rocks can also be used in the classroom when you are using a Talking Circle.
Note that in the Saskatchewan prairie cultural Talking Circles, the rock is passed in a
clockwise direction and the person holding the rock is the only one talking. Everyone else
must be actively listening. This rock not only identifies the speaker and helps develop a
respect for the speaker, but it also helps others develop active listening skills (See page
23 for more information about Talking Circles).

3. When examining the human body and the heart in a science classroom, one may
investigate how the heart beats when it the body is resting, when it is physically active or
when it is experiencing an illness. There is a belief that the vibrations in the heart’s walls
send us messages, telling a story. The musical instrument the drum, used in traditional
ceremonies, signifies the heartbeat of Mother Earth, from which we all come. It is the
belief that this heartbeat also has many different rhythms.  The drum is used at
ceremonies and pOWWOws.

4. Upon examining the body’s composition, you will find that we contain all of the

elements of Mother Earth. We contain minerals, water, fire [energy] and air. We can
look at what parts of the body make up air, water and minerals and how these interact to
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support a healthy lifestyle. We can look at how when one part of the body’s needs are
out of sync, it can directly effect entire body. For example, when a person is lacking iron
in their system, they may feel lethargic. A blood test may discover this. We are
composed of all of the minerals that the planet is made of. This interconnection is so
strong that the Earth provides all the minerals we need to become healthy if we are
lacking. In the case of iron, in Saskatchewan this can be gathered through plants such as
beet leaves, spinach and dandelion leaves, to name a few.

5. Visiting Claybank in Saskatchewan provides you an opportunity to see a Sacred
Circle, which some call the Medicine Wheel. Visiting this site with an Elder may help
your students come to understand Aboriginal knowledge. An Elder may help you explore
with the students questions such as: How did the rocks get there? What meaning do they
have? What kinds of teachings were taught in the Medicine Wheel using the symbol of
the circle? How does wheel connect us to Mother Earth and the cosmos? Before you
visit the wheel, go to an Elder with tobacco and ask for help in beginning to understand
this knowledge. Ask the Elder to help explain to your class the meanings and
significance of the wheel and relate it to everyday life in simple terms for the students
and yourself to understand.

6. The many uses of plants as medicine are a good place to start many scientific
investigations from Aboriginal and Western perspectives. For example:

Yarrow for making tea can be used for stomach aches. Rose osier can be used an
antibiotic soap for wounds. Berries such as strawberries, Saskatoon berries, and rosehip
are full of vitamins and nutrients and can be used for healing. Ask an Elder to help you
find these plants and explain how and why they were used in everyday life.

You and your students can ask how each plant is special. All plants are special, but some
have purposes that aid humans. What purpose(s) did each plant have? Where did they
learn their information about these plants? When is it appropriate to talk about these
plants and when is it appropriate to use them?”

7. The rhythm of the seasons is also taught using the idea of a Circle, or the
Medicine Wheel. Each season has its own knowledge and gifts. One best learns the gifts
of the season each at its particular time, where it is found on the wheel of the seasons or
on the wheel of life. For example, talking about berry picking in January in
Saskatchewan does not make sense. For this province, to learn about this activity would
be out of sync with Mother Earth’s rhythm of life. Explore with the students the rhythm
of life. Explore the rhythm of their lives, from the everyday, to the annual to the larger
picture.

No problem can be solved from the same consciousness that created it.

Albert Einstein.
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Science

Science is the art and process of explaining the world around us. Science education, then,
is the pedagogy associated with the teaching and learning of these explanations of the
world. Science is usually understood as a single voice around singular concepts, but this
is far from the reality of what science is. There are multiple understandings of science
and the concepts that make up science. The most common understandings of dominant
Western science are built from Newtonian images of the universe where everything is
separated into parts that allows for us to engage in ways to ‘objectively’ perceive and
predict in the world. This philosophy, originating from a certain time and place, has
influenced all aspects of dominant Western thought and lifestyle, and is still predominant
in the theory and practice of dominant science education.

This is not the only current understanding of contemporary science: innovative images
and metaphors are emerging from a ‘new’ understanding of science offering other ways
of understanding the world around us. Quantum and chaos theories offer changes in how
we have come to make sense of concepts such as time, space, matter, objects, and cause
and effect, and have had a dramatic impact on how we view science. This understanding
of Western science shows us that there is not the answer, to the objective reality, but
many perspectives to make sense of what is continually changing. Within these many
perspectives, Western science offers one picture, a constantly changing picture, of how
the world might be understood. It is a picture based upon what one culture, the dominant
culture, believes to be the best understanding that can be currently found.

The idea that science is culturally derived and dependent on the worldview and/or
paradigms of the society in which it was developed has significant opportunities for
contemporary science education. The teaching and learning of modern scientific
concepts and discoveries are important to people living in Western societies, but the story
of science they present is often narrow and distorted.

The challenge for many science teachers is to present science knowledge, knowing that it
is only one way, a strong, but culturally defined way, of making sense of the world.
Science education depends on the perspective of those who teach it. It can leave out the
sacredness of life while claiming to be the authority and the truth about life. Students can
explore Western science as a valuable, credible, usable perspective on the world, but one
that has limits. By acknowledging the limits, and the cultural biases of Western science,
students can understand that other ways of knowing how and why the world works.

Similarities between Contemporary Science Education and many Saskatchewan
Aboriginal philosophies

Quantum physics and chaos theories highlight that our world is constantly changing.
The assumptions of Newtonian physics: that things can be taken apart and put back
together without any significant loss, is in question (Wheatley, 1994). Rather than
focusing on ‘things’, quantum physics and chaos theory are more in line with many
Aboriginal philosophies that emphasize relationships. Many Saskatchewan Aboriginal
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philosophies maintain that ‘things’ do not exist independently of each other, but are best
understood through their connections. This common movement towards holism and in
understanding systems as systems, rather than as discrete parts, offers possibilities for
exciting new ways of teaching and learning science.

The principles of chaos theories show us that systems are constantly changing and
evolving and as such, are outside the predictability of science. They exhibit random
patterns not fixed ‘realities’. This parallels the beliefs of many Saskatchewan Aboriginal
peoples. Cajete (2000) describes both Native science and chaos theory as showing all
things are irrevocably interrelated to the degree that even small things can have
influences in ways that are unpredictable and may lead to change.

Differences between Contemporary Science Education and many Saskatchewan
Aboriginal philosophies

Saskatchewan Aboriginal cultures teach ‘science’, the interconnectedness of the cosmos,
through stories and lived participation in the natural world. To help them to develop a
deeper understanding of the world, many Aboriginal teachings encourage students to
participate in nature and experience concepts associated with logic, and rational
empiricism, as well as those that enable students to be open to sensations, perceptions,
imaginations symbols, emotions and spirits (Cajete, 2000).

Hands-on or participatory (constructivist) forms of dominant Western science education
also ask teachers to create opportunities for students to explore their understandings of
the world. They encourage the development or modification of ideas to reflect the
current understandings and beliefs of the scientific community (Hodson, 2001). The goal
of constructivist approaches to science education is to encourage students to more fully
understand, through hands-on experiences that engage the curiosity and mind of the
learner, the concepts and ideas of the contemporary scientific community. In this way,
the learning of science must be understandable and reasonable to the student, while at the
same time providing possible new ways to think critically, problem solve and
communicate their scientific literacy.

Promoting scientific literacy, through understanding rather than memorization, is central
to the interactive, constructivist methods of learning science. Learners are asked to think,
reflect and articulate their ideas. The teacher provides learning opportunities and asks
questions rather than lectures. Exploring students’ beliefs is central to this process.
However, not all beliefs are equal: if the goal is to enhance scientific literacy, then only
those views that mirror the knowledge, values, understandings and codes of practice of
the scientific community are accepted as scientifically “correct.” Hodson (2001) argues
that students undergo a process of being enculturated into the knowledge, values, beliefs
and practices of the scientific community.

To many Saskatchewan Aboriginal cultures experiential learning, indeed science learning

in general, is not about the movement towards knowing a concept that is currently
accepted by the scientific community, but rather it emphasizes process as a way of
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teaching habits of mind, not outcomes. Truth to these Saskatchewan Aboriginal cultures
is not a fixed point to be found, but an ever-changing point of balance where a person
engages in a process of coming to know. Cajete (2000) states, “Native science at its
highest levels of expression is a system of pathways for reaching this perpetual moving
truth or ‘spirit’” (p.19). As in chaos theory, this implies that an individual or group has
the ability to influence the relationships around them by their own visions and actions.
The cosmos is not static; it is alive with moving relationships that can change through
‘the butterfly effect’. The ability of one action to influence something else implies that a
rain dance, properly done with the mind and spirit, can bring physical, social and spiritual
change. The spirit in all things is interconnected and open to all things, through continual
and creative participation and respect. The concept that everything has a spirit is central
to understandings of many Aboriginal views of truth and the world. To teach from these
Saskatchewan Aboriginal perspectives, means teaching and learning about the sacredness
of everything and how interconnectedness and patterns offer insights into a person’s
ability to generate change.

Knowledge in many Saskatchewan Aboriginal cultures does not just come from mental
processing. A version of the Medicine Wheel highlighted in the next section addresses
four ways of knowing in Saskatchewan Aboriginal cultures and how these ways of
knowing could be integrated into the teaching and learning of science. Briefly, these
other ways of knowing include the physical or experiential, acknowledging the emotional
dimensions of life, and the intuition or spirit-derived forms of knowing. In Western
cultures the spirit-derived source of knowing may be least understood. In Saskatchewan
Aboriginal cultures, education is used to help individuals gain knowledge about their
purpose or calling in life; knowledge derived from spiritual guidance helps in this
process. Spiritual guidance also provides knowledge about the natural world and aids in
the process of coming to know. Ceremonies evolved as techniques for coming to know,
so too did visions. This learning process involves a reciprocal relationship with the
spirits that requires a person to be open and to follow the person’s intuition. In this
approach to learning, students use their intuition about the images, perspectives and
symbols around them to integrate knowledge, and work at creating understandings of the
evolving relationships around them. Traditional stories are an important part of
understanding relationships by enhancing the journey of coming to know.

The Medicine Wheel offered in this guideline provides insight into how a teacher might
be able to explore each of the four ways of learning when teaching Middle Years science.

Some suggestions for teaching

1. Re-imagining science education in Saskatchewan that is respectful and inclusive
is more than just exploring process. It involves being dedicated to integrating Aboriginal
perspectives and knowledge. Students must understand that knowledge from Western
science is subjective, changing and partial, not complete or objective, neutral and bias
free. Teachers need to explore with their students the beliefs and assumptions that are
embedded in science and science education. These beliefs hold positions of power within
our societies. When we do this we privilege these concepts. Western science has shown
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itself to be useful knowledge. But it is not the only possibly useful way of knowing the
natural world. Nor is it the ‘right” way of knowing. Certain ways of understanding the
world have become common in Western culture, not because they may be ‘the answer’,
but because they were the only ideas allowed to be heard and allowed to be explored.
This was because they are aligned with the way the people in power made sense of the
world at that time. Whose voices have been historically left out of science? Ask the
students to name scientists...how many are woman? Black? Aboriginal? Asian? Etc.
What is the age group of the scientists they name? What does this say about the images
of science we are presenting to students? Ask the students to draw a scientist...what
gender do they ‘naturally’ choose? Does this mean that only white men can really do
science, or that they were the only ones who were historically given the opportunity?
What might science look like through the lens of other people, influenced by other gender
and cultural perspectives? Explore these ideas yourself, and the with your students.

2. Visit the First Nations Gallery at the Royal Saskatchewan Museum in Regina
(http://www.royalsaskmuseum.ca/). Before you go to the museum tell your students
stories about the museum. Ask them about what a museum is. What do we think about
something that is in a museum? It is important to ensure that your students don’t think
that the knowledge represented in the Gallery is ‘dead’” knowledge. If they hear about the
Elders and communities who helped to put together the museum display and about their
hopes and dreams for it, then they will begin to understand that this is living and useful
knowledge. It is very important to the people whose heritage it directly represents and it
is important to us all because it is our heritage too. Ask your students to observe
carefully and try to determine the scientific knowledge that the Aboriginal persons must
have possessed to live successfully in their world in the past. Have them pay special
attention to the displays that show how this knowledge remains useful today. When they
return to their classrooms ask them to tell each other stories about how they might use the
science knowledge they saw. Use this as an introduction to a project activity where
students research Aboriginal scientific knowledge.

3. Visit Wanuskewin Heritage Park in Saskatoon. Activities at this park may be like
those at the First Nations Gallery. Wanuskewin Park has the wonderful advantage of
being outside. As your students experience it help them to imagine the lives of those who
treasured it in the past. What must it have been like to live there? What knowledge
would you need to live there? Most importantly, this is a spiritual place as well as a
social and scientific one. Help them to connect with its beauty and peace. Story telling
that helps them to do this must be careful not to degenerate into ‘ghost’ stories.

4. Visit the Native Studies 10 Evergreen Curriculum. This curriculum contains
resources that can be adapted for use in science classrooms at all grades.

5. The Keepers Series: of Life, of Plants, of Animals are extremely useful resources.

They may be adapted for use at all grade levels. Green Teacher magazine
(www.greenteacher.com) may also provide useful resources.
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6. There are many special monuments and sacred places of the Aboriginal people in
Saskatchewan. Monuments in Stone (Brace, 2005) describes many of them. If one or
more of them is near your community, ask the community and the Elders to teach you
about them. When you and the Elder are sure that you are knowledgeable and ready, ask
him or her to help you plan and carry out a field trip as well as the pre-trip and post-trip
activities.
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Interconnectedness

A difference between what is generally agreed upon in dominant Western science, and
therefore dominant Western science education, and many Saskatchewan Aboriginal
perspectives is the classification of the planet around us. In Aboriginal perspectives all
things are interconnected and have individual gifts and a spirit. All is therefore
dependent on each other and unfold into a web where the self is a reflection of the whole
and is also integrated into the world as a whole. In this classification system trees, rocks,
mosses, wind, indeed, everything has spirit and are sacred.

You know, we tell our people, you know when you have problems, you’re in a
dilemma, go out sit on the ground. Go lean against a tree. There’s an energy
transfer. It settles you down, relaxes you, and if you want to pray, if you want to
talk to that tree, you want to talk to mother earth.

(Elder Ken Goodwill)

The hugest unknown resource is the wind, and the weather, and ground itself. It’s
just like children are so out of sync with the rhythm of life. You know you go out
and the geese are coming back, you know you’re picking up that energy, you're
starting to feel that, a whole different feeling.

(Elder Ken Goodwill)

We have animals and snakes and bugs that poison and bite. Why do we have
those...is that one time into the world came this whole big thing called poison and
it was going to destroy the whole world and all of the little things came forward
and took a little piece of it, so nothing would have all of it. That’s why we have
little bugs and snakes and things that bite because they all took a piece of it. So
when everyone takes, when we say it’s too huge or too big, it looks like it will
destroy the world, everybody pitches in and takes a little piece.

(Elder Betty McKenna)

I was told the year I was born that the moose were very plentiful. My parents said
they ate moose that year, not as much fish as they would any other year. Lots of
berries, it was a good year for berries, and you know, we are what we eat. And
being created, we are created from those parents who eat those foods. I have a
little grandson. He’s a year old. And I've watched my daughter eat. My
grandson is ah made up of ah cheese whiz and Kraft dinner I think, certainly not
moose and blueberries. But I don’t know how his relationship with Mother Earth
is going to be.

(Elder Betty McKenna)

This Aboriginal understanding of the world varies from the classifications of science.
For example, the socially agreed upon scientific knowledge still categorizes the world
into biotic (living) and abiotic (nonliving) systems based upon specific criteria that
involves gas exchange, reproduction etc. Within these categories judgments of worth are
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seemingly omitted as the world is assumed to be equally and neutrally classified. The
teaching of these categories is conducted as if they were separated or removed from their
derived cultural backgrounds. This is different from Southern Saskatchewan Aboriginal
thought where the cultural philosophies underpin all understandings. Dominant Western
thought tends to teach science as if it operates in a cultural vacuum, but Western cultural
hierarchical notions of what is worthy of respect or protection, and what is not, are
consciously and subconsciously taught alongside science. As dominant Western science
education and science teachers rarely address the assumed values associated with what is
worthy of respect and/or sacred and what is not, science students are taught about the
interconnectedness of life from a technical point of view, but not from a reverence point
of view. Some fractions of contemporary science and science education argue that this
technical approach to understanding the world is part of the reason why Western
lifestyles are so destructive to the planet.

Even though dominant forms of scientific thought, and dominant forms of science
education, may categorize the world this way, not all scientists, or science teachers, agree
with this classification. There is a growing minority of scientists and science educators
who argue that the cost of promoting this version of understanding to future generations
is destructive. If science is a continually changing, but currently agreed story that we use
to make sense of the world around us, then the limitations of how we categorize the
world and the consequences of those limitations need to be explored. Rather than
assuming these categories as ‘correct’, as science teachers, we could introduce the
historical and cultural backgrounds of scientific thought and explore with our students the
benefits and limitations of these thoughts. We could introduce, through a variety of
methods, Saskatchewan Aboriginal philosophical understandings and discuss how this
knowledge provides another way of making sense of the world.

Similarities between Contemporary Science Education and many Saskatchewan
Aboriginal philosophies

The current groundswell at the local, provincial, national and international level to
address issues relating to ecological sustainability and climate change is a point of
contact between dominant and marginalised science perspectives, and Aboriginal
perspectives. Even though there are diverse viewpoints and beliefs within and amongst
these perspectives, there is a common goal of teaching the reverence of
interconnectedness of everything on the planet. A common understanding is that all
people should maintain and sustain a healthy, functioning ecosystems and that supports
and protects all species. All things provide humans with life-support services while
nourishing us aesthetically and spiritually. Furthermore, everything on the planet must
have its own right to exist without the threat of human destruction. This understanding of
the interconnectedness of the planet, to various degrees, will be included within the new
Middle Years curriculum. Its inclusion offers teachers the possibility to encourage
students to understand the interdependence of all aspects of the planet and to reflect and
act on the repercussions that their actions and decisions may have both now and in the
future on the local and global environment.
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Differences between Contemporary Science Education and many Saskatchewan
Aboriginal philosophies

Dominant Western science is based within the philosophies of dominant Western culture.
Those who have grown up within this culture perceive it not as a culture but as normal,
so the teaching of dominant science philosophies may also seem normal. However
normal science philosophies and practices may seem to some people, they are also
perceived as different to those who might have been raised with different cultural
understandings. The ability of teachers to introduce multiple understandings of how
people make sense of the interconnectedness of the planet allows for all students to
explore and discuss the cultural aspect of science that is usually missing in the teaching
of science.  This inclusion of other ways of making sense of the planet’s
interconnectedness also allows for both the teacher and the students to investigate what it
might mean for the spirit to be included in everything. The incorporation of the spirit can
be taught multiple ways, but its inclusion is mandated by formal Saskatchewan education
documents, as the section on Spirituality highlights.

The concept of spirituality for Aboriginal cultures is similar to that of many of the
worlds’ cultures, in that the spiritual infuses the person’s entire existence and underpins
how one relates to the world. Saskatchewan Aboriginal cultures acknowledge that a
spiritual person cannot make sense of anything in isolation from their spiritual path,
which is why the philosophy of interconnectedness cannot be taught without
acknowledgment of the spirit. The philosophy of interconnectedness promotes the
ongoing process of encouraging the individual to move towards experiencing connection
to themselves, their family, their communities, societies, and to the earth.

Some suggestions for teaching

Consider how you as a teacher promote this connection. Here are a few examples that
might help you:

¢ How might you introduce the idea that everything has a spirit?

e s there an Elder who can speak to your class and how might you develop a unit
around this?

e Reflect on what your personal beliefs on this philosophy are and how might this
influence your teaching and learning of it?

e Explore through listening (or some engaged media) to what your students respect
and why? What do they believe society respects and why? How do they think they
have come to know this information? What impacts on the planet do they think
this philosophy might have over the long term as compared to the Aboriginal
philosophy? What future do they want for their children?

e Ask the students to be involved in ethical conversation about ‘simple’ lab
experiments you do that involve plants or animals (should classes be doing
lessons that to any degree harm plants? What does collecting pond organisms to
look under a microscope and then washed down the drain really teach your
students about respect and sacredness?)
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¢ In what ways can you listen to your students about their concerns for the planet
and help them find ways to connect to their communities and do something about
making a difference?

e What ways do they want to explore learning about respecting the sacredness of
world around them and how does this relate to their own spiritual path?

¢ (Can you take the students outside and have them explore the wonders of the world
around them?

e Within the confines of the school, can you take the students to an all-concrete
place and an all-natural place and ask the students to describe the difference? If
we don’t respect the natural places, and only have the concrete, what would they
think about living in a world like that?

Good pedagogy

As it is a legal requirement of Canada to attend formal education to a certain age, most
people living in Canada have had contact with the formal education system. Even though
experiences with education systems are as varied as there are people, most people have
stereotypical assumptions of what contemporary education looks like based on their own
experiences that occurred many years previously. These experiences can be dramatically
different from the realities of education today as pedagogical theory and practice, like any
other thought, has continued to grow and evolve. Student teachers taught at Faculty of
Education today are exploring pedagogies that are dramatically different from approaches
that were taught years ago. How a teacher has learnt to engage with students is complex,
but the pedagogical philosophies taught at the time a teacher undertook their educational
degree impacts what teaching methods an educator may use in a classroom.

Similarities between Contemporary Science Education and many Saskatchewan
Aboriginal philosophies

Many Saskatchewan Aboriginal perspectives of how learning is facilitated are similar to
contemporary theories of student-centered, engaged (science) pedagogy. Both seek to
activate students’ innate enthusiasm for learning and discovery, and treat the child’s
knowledge with respect and compassion. In contemporary science pedagogical concepts
such as constructivism, students reflect on their prior knowledge and experiences to
cooperatively and collaboratively negotiate personal meaning in self-directed and peer-
taught ways. Extending further, contract-based learning approaches encourage students
to collaboratively work with the teacher to decide what their learning needs are, what
goals they would like to formulate, and what content they would like to learn, and how
they, and others, might know they are being successful at achieving their goals. In this
way, the student owns what is relevant and meaningful to the learner, with the teacher
acting as a mentor and facilitator. A further commonality is that learning is viewed as a
lifelong process, where the task is not necessarily to instill all the needed information at
one time, but to inspire curiosity, and a desire, and skills to further learning.

As with many Saskatchewan Aboriginal cultures, contemporary pedagogy acknowledges
that people learn in different ways and at different times. There are many commonalities
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in what Saskatchewan Aboriginal cultures have long since used as teaching approaches
and what is considered today good pedagogy in Western science education. There are
also points of departure that can allow for the habits of mind, important to Aboriginal
philosophies, to be introduced to enrich the teaching and learning of science for all
students in Canada.

Differences between Contemporary Science Education and many Saskatchewan
Aboriginal philosophies

Saskatchewan Aboriginal cultures emphasize whole person learning that include the spirit
forms of knowing, emotional or feelings aspects of learning, physical or task orientated
experiences, and mental or informal forms of knowing. In the next section we explain an
interpretation of the Medicine Wheel that may be a useful guide to explore how a
resource or unit can be compared to the Medicine Wheel in order to see what is missing
and what could be added to start to teach and learn from the four directions.

A point of departure from the dominant understanding of contemporary Western cultures
is many Saskatchewan Aboriginal cultures instilling of certain habits of mind about
listening and talking. Proper conduct around speaking and listening has built
communities that value and understand what talking too often, too long means and maybe
more importantly, what it means to sit and actively listen. Talking circles and Talking
sticks are essential to the teaching and learning of listening and hearing where all people
take responsibility for maintaining focus on what each speaker is sharing, and for
processing their own emotions and thoughts about what is said. Graveline (1998)
reminds us that speaking is a privilege and that words are powerful, and sacred, and
should be treated as such.

The use of Talking Circles and Talking Sticks in a classroom can help both the teacher
and student build communities that can honour Aboriginal philosophies while also
strengthening science pedagogy by encouraging students to talk about what they know
and believe about science concepts or impacts. Listening to the voices and
understandings of students about any concept will allow the teacher to make sense of the
students’ prior knowledge. Gaining insight into how students’ make sense of the topics
they are learning will provide guidance for what activities or information needs to follow
for the students to more deeply engage in the concept that is being presented. Talking
Circles provide formal structures and protocols for students to speak and be listened to.
The protocols have historically been put in place to generate places of respect and trust.
The use of Talking Circles and Talking Sticks in science education can be a great asset
when seeking to listen to student voices.
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Some suggestions for teaching
Talking Circles

Talking Circles are both a philosophy and a method. They are congruent with the values
and beliefs of many Saskatchewan Aboriginal cultures because they emphasize
disciplined listening and valuing of every person and his or her contributions to the
common effort to understand or to solve a problem. A Talking Circle can take many
forms and follow many protocols in differing First Nations, and indigenous peoples
worldwide. In this report and the accompanying Guideline we will provide an
explanation and some general protocols which are close in practice and spirit to many of
the versions of the Circle which are found in the prairies of Canada and the United States.

Talking Circles are a philosophy that emphasizes the social construction of knowledge
and community. They are born of the consciousness of the Spirit that pervades most
Aboriginal philosophies. All that exists in Creation is sacred. Sacred in this usage means
precious, worthy of respect, essential to the existence of all. Respect for others and for
their contributions is at the heart of the philosophy of the Talking Circle. Talking Circles
are an expression of the understanding that all beings, all Creation is related. No part can
exist without the others; no part is hurt without the others also being hurt. This principle
is central to Aboriginal knowledge and life, and so to Aboriginal educational philosophy
and practice.

Practically, the Talking Circle is a procedure where a group of persons sit in a circle and
talk about an idea, an issue or a problem. When someone is talking everyone else listens.
Each person is attentive and receptive to the speaker. A person does not simply remain
silent while waiting for a chance to talk as so often happens in discussions. No one may
be interrupted when talking in the circle. One person may begin the circle, and usually an
Elder will provide a prayer and give advice to guide the participants, but no one is the
leader of a circle. Everyone knows his or her responsibility to take part by talking or
practicing attentive silence, to follow the protocols, to be respectful to all present, to
carefully consider the issue or idea under discussion and to use their own knowledge and
gifts to help achieve the purpose of the circle, which is the nourishment and maintenance
of all in their society.

To understand more about the use of Talking Circles and Talking Sticks we have
included an excerpt from the Saskatchewan Native Studies 10 document
(http://www.sasked.gov.sk.ca/docs/nativel0/) that has reprinted information from Four
Worlds Development Project (1988):

Talking circles may also be useful to:

o Introduce new ideas/concepts
» Teach the significance of the circle for various Aboriginal cultures
« Promote respect for the opinions and ideas of others
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» Develop a trusting environment where students feel free to express thoughts,
ideas, and feelings

» Develop listening and speaking skills in a safe, affirming environment

» Respond to literature, other media, or important issues.

Guidelines for Talking Circles:

The group sits in a circle and each person has a turn to contribute. An object (stone,
stick or other) can be used to signify whose turn it is to speak. The teacher facilitates
by ensuring that guidelines are followed.

e Direct comments to the question or issue, not to comments that another
participant has made.

¢ Avoid responding either negatively or positively to participants’ comments.

e Silence is an acceptable response. There must be no negative consequences,
however subtle, for passing.

e Show respect for others by listening when they speak.

e Explain that self-putdowns or putdowns of others are unacceptable.

e Ensure that everyone has a turn to speak.

The facilitator should model respectful listening and speaking by participating in the
talking circle. The facilitator might also consider the size of the group. Small groups
are preferable when students are uncomfortable speaking in a large group or when
time constraints are an issue.
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Medicine Wheel

Although there are many Saskatchewan Aboriginal perspectives, one thing that may be
agreed upon is that a goal of education is to connect the learner to the cosmos. It is
therefore appropriate to begin with a model of the learner from an Saskatchewan
Aboriginal perspective.

Introduction to the Medicine Wheel

The Medicine Wheel is a recurring symbol in Saskatchewan Aboriginal thought,
particularly for the Southern Saskatchewan First Nations peoples. The Medicine Wheel
depicts the four directions of east, south, west, and north. These directions are presented
in this order as they follow the rising and setting of the sun, showing the patterns and
interconnections of cycles. As described in the previous sections, interconnectedness in
Aboriginal philosophies is key; therefore each of these directions cannot be considered
separately from the others. If we reflect on the cycle of a day and the cycles of the year,
the Medicine Wheel starts in the east where the sun rises and in the spring where life
begins anew. East is the direction of beginnings. This direction is associated with young
children, with initial learnings and the laying of the foundations for understanding the
world. The next direction is south. In the south, you can feel the sun at it fullest; it is the
season of summer where the growth of life is at its peak. It is the direction that is
associated with young adulthood, where life is being explored and tested. West is the
direction of the sunset and autumn. It is a time for harvesting what has been planted, and
participating in community. It is a time where adults act to strengthen and protect the life
of community. Next direction in this continuing cycle that has no end, is north. North
represents nighttime or the season of winter. This is a time stillness and reflection where
the earth gets a chance to regenerate. It is also the time of old age, a time where those
recognized as Elders pass along their wisdom to the next generations. This direction, as
signified by the life process of aging, is not something to be avoided, but respected for
the accumulation and continuation of knowledge and wisdom.

Grigas (1993) and many others (Bear & Bear 1980; Graveline 1998) discuss various
associations with each of the directions of the Medicine Wheel. East is associated with
morning; sunrise; the season of spring; birth and rebirth; light, joy, and spontaneity; the
eagle; the colour yellow; the Asian race; and the sacred medicine of tobacco. South is
associated with mid-day; noon; the season of summer; youth and vigor; preparing for the
future; the mouse; the colour red; the Native American race; and the sacred medicine of
cedar. West is associated with the afternoon and evening; sunset; the season of fall;
adulthood; acceptance of ourselves as we are; the bear; the colour black; the Black race;
and the sacred medicine of sage. Finally, North is associated with night time; midnight;
the season of winter; old age; wisdom; the buffalo; the colour white; the Caucasian race;
and the sacred medicine of sweetgrass.

The Medicine Wheel provides an opportunity to reflect on the interconnectedness of the

land, (east, south, west and north), a 24-hour period (sunrise, noon, sunset, night), the
seasons (spring, summer, autumn and winter) and the cycles of learning. The Medicine
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Wheel depicts lifelong learning where the learner is acknowledged to consist of four
parts, spirit, emotion, body, and mind.

The following Medicine Wheel describes these four parts. The representation chosen
below is one of many possibilities. There are variations within and among nations and
individuals regarding the layout of the Medicine Wheel. This layout was chosen based
on information provided by the Collaborative Inquiry Committee.
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Diagram One: the Inner Circle

Body

Overview:

Saskatchewan Aboriginal perspectives maintain that people are born with all four
aspects: the spirit, the heart, the body and the mind. The self/individual may be seen as
situated in the center circle. However, each individual may be gifted in one aspect over
another. Some people have strong spirits, others have great hearts, and others have
powerful bodies or minds. One important task an individual has in life is to balance all
four aspects by identifying and developing those in which they is weak. For example, a
naturally gifted athlete might have to work harder to develop spirit, heart, or mind, or risk
being out of balance. To be out-of-balance in Aboriginal worldviews is associated with
imbalance in health. Medicine, or helping a person identify and seek balance, may be the
origin of the term “Medicine Wheel”. The Medicine Wheel can help a person consider
whether these four parts are in balance or not.

For an educator, the Medicine Wheel offers the possibility to reflect on resources or unit
plans to see whether all four aspects are in balance. It is a chance to see whether our
teaching is focusing more heavily on the mind or body, heart or spirit, or whether it is
lacking one of these aspects. To integrate Saskatchewan Aboriginal perspectives into the
teaching and learning of science education, all aspects of the Medicine Wheel must be in
balance.

The Medicine Wheel is cyclic and never-ending. When we represent the four concepts
spirit, heart, body, and mind in a linear fashion with a list, it appears that there is a
beginning and end to the list. However, if we represent the concepts on the Medicine
Wheel, we see that there is no beginning and no end to the arrangement, but rather steps
in a continuous process; so again, the mind is not considered the privileged end point of
the educational process. Rather, we have points of entry and exit to the Medicine Wheel.
The east is the usual point of entry because of its connection with sunrise and spring, but
other points of entry are possible. For example, sometimes relationships between people
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begin with the body, in the west; educational practice which begins and ends with the
mind, in the north, and does not travel around the wheel, leads to a severe imbalance.

Concepts:

Spirit: The concept of spirit is fundamental to the Saskatchewan Aboriginal worldview.
This knowledge is so important for the beginning learner to know that the spirit is placed
in the east, where learning begins. The concept that everything has a spirit, which may
be thought of as a kind of energy, a potential to influence, serves as the foundation for all
learning. Aboriginal cultures teach that all spirits are interconnected, and sacred.

Heart: The concept of the heart is similar to that of Western understandings. The concept
of the heart includes our capacity for love, empathy, and our emotions and tendencies to
exhibit certain emotions. One may be kind hearted, or lose heart or have heartache. The
concept of the heart is placed in the south because being respectful to yourself, and
everything thing around you is an essential element in learning to live in community with
others. Appreciating the interconnectedness of everything and living together, in specific
geographical areas is an important understanding. The heart is also placed in the south as
it is important for young adults to learn to love themselves and those around them,
without this base, a culture will not be healthy.

Body: The concept of the body is the same as in Western thought. The body is that
which can be physically touched. Bodies have physical dimensions and measurements,
strength, endurance, the capacity for movement, and so on. The body is placed in the
west, as this is direction of transformation (autumn), movement, and action within the
community.

Mind: The mind is also similar to that of Western thought, for it is connected with
language, reason, and consciousness. The mind, in Aboriginal perspectives is a special
gift, as are all parts of the person, but the mind is also a deficiency in that it allows us to
rationalize and to make excuses. The mind is placed in the north because of that
direction’s association with winter, which, due to time spent indoors, is traditionally the
time for passing on knowledge.

It is important to note that the north direction on the Medicine Wheel is not considered
the top. In Western cultures, maps are often oriented with the north facing up, and in
many perspectives, particularly in linear ways of thinking, to be ‘at the top’ is generally
considered “better’. Aboriginal ways of thinking consider the Medicine Wheel diagram
as lying on the ground rather than displayed on a wall; placing the Medicine Wheel on a
horizontal surface emphasizes the equality of the Four Directions. In this orientation, the
mind is not superior to the other parts of the person. All four parts are considered equally
important, and all four need to be developed in order to achieve balance.

Understanding and developing the four aspects of one’s self is fundamental to one’s
personal development and eventual ability to do the task in life given by the Creator:

30



When we are born, the Creator gives us a task to do. Now it’s up to us to find out
what that task is and this could be to agree to visions, fasting, Sun Dancing or
something of that kind. But you have to develop an understanding of yourself,
you have to know yourself, know everything possible about yourself. In that
process, you start resonating with different colours and different directions, and
my colours may be different from yours or hers or anybody else’s. We also use
different animals or birds in different directions ... So we use, in those four
directions ... mine are: the west is lightening, the north is a bison, the east is the
elk, and the south is eagles and hawks. Now these for me, in my beseechment,
because these are purer than I am, we use them as conjugates to take our
beseechments to the Creator.

(Elder Ken Goodwill)

One aid to the process of self-discovery and self-development may be to seek out
examples purer forms of the aspects of spirit, heart, body, and mind, and to follow the
lessons of those examples. Seeking balance is a life long process.

It’s taken me many decades to sort of get to the point in my life where I have
some sense of peacefulness or sense of balance. ... In earlier times in my life, I
didn’t necessarily have four aspects in my life, and now, not necessarily through a
conscious effort on my part, ... I’ve come to a point where I have a better balance
of heart, body, mind, and spirit. ... I still struggle with it daily too, but ... I feel
more balanced ... it’s taken many years to come to that point but now that I'm
kind of here, it’s easy to look back and say, well, that’s what was missing.

(Jan Phillips)

In the Aboriginal perspective teachers should strive to find a balance both personally and

professionally. Teachers cannot balance their students; instead, the best they can do is
balance themselves to provide an example that their students can follow.
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Diagram Two: The Second Layer
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Overview:

Each of the four sections of the Medicine Wheel, the spirit, heart, body, and mind, refers
to an aspect of a person. Associated with people are ways of being that Aboriginal
cultures classify as spiritual, which is associated with the spirit; emotional, associated
with the heart; physical which is associated with the body; and mental, associated with
the mind. Teachers need to balance these four states within themselves, and express that
balance through planning, classroom organization, and when engaging with students in
learning, so that students will better be able to balance their own selves by following an
example.

Concepts:

Spiritual: Spiritual aspects of a person are usually associated with higher levels of
awareness that develops through an understanding of a larger purpose to life. Spiritual
skills are usually non-verbal, respectful ways of connecting with what a person already
knows, what they are experiencing and learning, what they are feeling, and what they are
determining they still need to know and do. It involves a process of stillness where the
person can reflect on all they believe (and believe in) and feel connected and creative.

Emotional: This way of being is associated with emotions. To teach in a manner that
encourages a child to grow in this holistic way, many Saskatchewan Aboriginal cultures
believe it to be important for students to develop still in identifying, communicating,
using, feeling, understanding and managing emotions.

Physical: Physical actions generally involve the use or movement of the body. This
movement can involve movement within the classroom, or movement outside.
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Mental: The skills associated with the mind include those such as thinking, reasoning,
considering, and rationalizing. This is the same concept as with dominant Western styles
of teaching and learning.

On the subject of the four aspects of a person, Grigas (1993) discusses the use of the
Medicine Wheel concept by Russell Willier, a Cree healer from the Sucker Creek
Reservation in Alberta:

The four animal spirits associated with Willier’s Medicine wheel are the eagle
[east], the mouse [south], the bear [west], and the buffalo [north]. The eagle flies
high and has the ability to see great distances. The mouse is known for its
abilities of collecting. The bear is recognized for its maternal qualities, and the
buffalo exemplifies the ability to learn. Each section of the wheel is important in
its own right, but the parts must work in harmony if the circle is to be closed and
fulfillment reached. (Grigas, 1993, p. 47)

In Willier’s scheme, the south is associated with the physical activity of collecting, and
the west with the emotional qualities of motherhood. Although the details of where the
four aspects of the person may be placed on the wheel, and the animals associated with
those aspects, may differ from one nation to another or even from one traditional teacher
to another, the general idea is nearly universal among the Aboriginal peoples of North
America. There are four aspects of a person, all of which are inseparable, and all of
which must be developed in order for one to reach one’s full potential.

Every person begins life with their individual spirit, heart, body, and mind. However, the
development of the spiritual, emotional, physical, and mental aspects of the self depends
on one’s experiences in life. Grigas (1993) continues, quoting Young, Ingram, & Swartz:

At a very early age, a child cannot have the Eagle Spirit’s ability to plan ahead,
but it does have the Buffalo Spirit’s ability to learn. The child of course will roam
a little and will begin to develop the Eagle Spirit. Eventually, the Mouse Spirit
will become active, and the child will acquire a few possessions. The child may
also begin to develop a good heart, a quality that will become important later
when she or he grows up and raises a family. The child thus begins to develop
qualities associated with all four segments of the Medicine Circle, even though
these qualities will not attain their full potential until later in life. (p. 36)

Teachers should seek to provide experiences for their students which help them to grow

in a balanced fashion. The goal is to help students to eventually attain their full potential,
including the ability to act independently and respond to a changing environment.
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Diagram Three: The Third Layer
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Overview:

Teaching, in Saskatchewan Aboriginal perspectives, involves helping to activate each of
the four aspects of the learner. The role of the teacher is to facilitate situations and
experiences that encourage the learner to explore those four aspects. The Medicine
Wheel reminds us to involve the various aspects of the learner in balance by facilitating
events that include the spirit, ‘Connecting with the World Around You’; the emotional,
‘Reflecting on Feelings’; the physical ‘Engaging in Action’; and the mental, ‘Generating
Understanding’.

Concepts:

Connecting with the World Around You: This section of the Medicine Wheel
encourages teachers to facilitate links between the students and the world around them. It
invites situations and activities that will enhance the ability of students to make
connections that explore the spirit in all things and to appreciate the role of being still and
reflecting on the spiritual.

Reflecting on Feelings: This section of the Medicine Wheel encourages teachers to
create experiences that facilitate students’ awareness of their own thoughts and feelings,

34



the thoughts and feelings of others, and the importance of emotion in building
relationships with the world around you.

Engaging in Action: In the west, the generation of action reminds teachers of the
importance of movement, and the need to physically engage students in the learning
process. Action can occur both inside and outside of the classroom. It can involve
anything from just moving your body to being getting involved in actions to help your
family, your natural environment or your community.

Generating Understanding: The north section of the Medicine Wheel supports the
gaining of cultural knowledge and wisdom about what is currently known of the world.
This external knowledge acquisition includes multiple cultural perspectives, and ways of
coming to know the world.

Aboriginal philosophy teaches that everything is in motion. Hill (1999) relays the words
of Ojibwa Elders J. Dumont and B. K. K. Bell:

The Creator said that all of life moves within a great circle bound together in
harmony and balance in four directions. When the human being understands and
lives by the principles and values that are the gifts of these four directions, he [sic]
will know how to become a part of the natural harmony and balance of life.
These gifts flow from the spiritual center of every human being, but people will
need to learn how to exercise these gifts in their everyday lives (p. 34).

In the Ojibwa mind, the world teaches people about movement, so it is understood
that all of life moves to maintain a balance. The earth is in constant motion, and
so too will be the life of the human being that is viewed as a ‘wheel’ unto itself.
A holistic approach to life will require a person to develop themselves in all four
directions of the medicine wheel (p. 34)

In order to realize one’s full potential in a world that is in constant motion, we ourselves
must also be in constant motion. Only then can we become full participants in life. The
role of the teacher is to enable and encourage students to explore their capacity for
balanced action, eventually leading them to full engagement with the world. The Elder B.
K. K. Bell, states in Hill (1992):

The whole person or the four aspects of one's self — body, mind, heart (emotions),
and spirit — will need to be understood and developed within every human being.
Later, a person will need to acquire the ability to balance the physical, mental,
emotional, and spiritual energies both internally within one's self and then,
externally within all of one's relationships in the world (p. 34)

It is not enough just to understand and develop the four aspects of one’s self; one must

also activate those aspects of the self, first in a limited domain and then in relation to the
world.
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Diagram Four: The Fourth Layer
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Overview:

Aboriginal perspectives explore the interconnectedness of the individual or self to the
world. The above diagram depicts the interconnectedness of the aspects of the individual
to the world. In many Saskatchewan Aboriginal perspectives, the individual/self is
represented as the central circle. Through ways of being that are spiritual, emotional,
physical, and mental, a person is connected to the surrounding world, which includes the
self, others, the land, and all the rest of creation.
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Concepts:

Goal to Live in Balance with Self: In the Western world view, particularly in the view of
some forms of Western science, self is often considered to be separate from the rest of the
world. Scientists are sometimes encouraged to write in the passive voice so as to
eliminate themselves from the situation they are describing; e.g., science writing will
often contain sentences like, “The solution was prepared by ...” rather than “I prepared
the solution by ...” or “My research assistant prepared the solution by ...”. However, in
Aboriginal perspectives, and in the view of modern scientific theories such as quantum
theory, the self is a major part of any endeavour and cannot be removed from a situation.
The self is an essential part of the world.

It may seem paradoxical that the individual or self appears in two locations in the
diagram above, both as the central circle closely held with aspects of spirit, heart, body,
and mind; and as an element of the world. However, the Medicine Wheel may be
regarded as a kind of mirror, which is another situation where the self may appear twice
and is not regarded as paradoxical at all. Representing self in two locations on the
diagram facilitates thinking about how one relates to one’s self.

“Living in balance with one’s self” first requires knowing one’s self, an important
process in Aboriginal education, and then acting in the best interests of one’s self, within
one’s limitations. Examples of living in balance with one’s self include avoiding
addictive behaviours, engaging in healthy behaviours such as eating a good diet and
exercising, and reflecting on one’s own actions and learning from one’s own mistakes.

Goal to Live in Balance with Others: Here the word ‘others’ means other people, such as
immediate family, extended family; friends, strangers, community, and nation. Living in
balance with others requires knowledge of custom, culture, and language. It involves
living to reflect positive relationships with other people. This may also be extended out
to other species: living in such ways to respect the lives of all other species that we share
this planet with.

Goal to Live in Balance with the Land: ‘The land’ in the sense of a particular locality is
an important concept in Aboriginal philosophy. The land, referring to the totality of the
natural environment, gives us everything we need in order to survive, such as food, water,
fuel, and clothing; in return, Aboriginal individuals and societies reflect the land in their
behaviour, customs, stories, and means of making a living. Living in balance with the
land requires knowing the land on which one lives and living in a respectful relationship
with that environment. One should not take more than one needs, and should give in
return for everything taken.

Goal to Live in Balance with Creation: All of Creation around us includes more than the
land on which we live: it also includes the winds, the sun, the moon, the planets, the stars,
spirits, and the Creator. Living in balance with Creation requires knowledge of those
aspects of the world, some understanding of the messages that they may give us, and the
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pursuit of constructive, respectful relations with the Creator through such spiritual
activities as prayer and ceremony.

An important concept related to balance is the notion of forming reciprocal relationships,
which is emphasized throughout Saskatchewan Aboriginal culture. For example, the
custom of giving gifts of tobacco and cloth to Elders or teachers in traditional protocol is
connected with the idea that if one is to receive a teaching or an answer to a question, one
must also give. Similarly, if one receives healing from a traditional healer, one must give
something in return. Depending on the complexity and length of the relationship, gifts
may range from the tobacco and cloth used in traditional protocol to gifts of food,
medicine plants, clothing, craft items, to payments of honoraria or provision of useful
services in return.

Reciprocal relationships are not confined to the human world. When one takes a plant for
food or medicine, or an animal for food or clothing, one must also give in return if
balance is to be maintained. Tobacco is often used by Aboriginal peoples as a reciprocal
gift to spirits in the natural world; tobacco is a special gift to Aboriginal people from the
Creator for that purpose. But once again, in complex or lengthy relationships, more than
tobacco may be required for proper reciprocity. Maintenance of habitat for animals, or
agricultural practices for plants, may be called for.

Creating balance is one of the major uses of the Medicine Wheel. Balance is a source of
harmony, power, and wellness in Aboriginal philosophy. However, one must be careful
when associating imbalance with powerlessness or illness. The Western Canadian
Protocol Framework for Aboriginal Culture and Language Programs (Governments of
Alberta, British Columbia, Manitoba, Yukon Territory, Northwest Territories, and
Saskatchewan, 2000) warns,

The practices associated with creating balance have often been called “healing,”
partly because imbalance has been seen to be the cause of so many personal
problems. It is important, however, in Aboriginal language and culture programs,
that this process not be called healing, but rather “creating balance.” Aboriginal
students do not necessarily require healing. They may be seeking to balance their
time and efforts between their cultural roles and their lives as teenagers with the
mainstream. They may be seeking balance between the demands of their studies
and the calls of friendship. Healing in this context diminishes the meaning it
carries in areas where real healing is required (p. 25).

Nothing we do as humans is ever perfect, so we cannot expect perfect balance or
harmony under any circumstances. Since lack of balance is inevitable, it is not
necessarily something negative. One must consider the severity of the imbalance and the
context in order to know whether it is a problem. Furthermore, many Saskatchewan
Aboriginal people avoid making such judgments of others, instead concentrating on
setting examples of balanced lives themselves.
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Approaching from the East: Reaching the Spirit
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Overview:

For the moment, consider the spiritual aspects of the person (while not totally neglecting
the other aspects of the person, which are shaded in gray in the above diagram but not
totally absent). Teachers should be aware of the role of the spiritual in meeting the four
aspects on the diagram. In order to live in balance with any aspect of the world, one must
be able to connect with it in a deep and meaningful way. Teachers should first consider
their own spirituality and the question of how they might connect better with the world,
and then the question of how to facilitate spiritual growth and connection in their
students.
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Points to Ponder:

1. How can we understand the relationship between spirituality and religion? Spirit
is in all things and all relationships. Teachers who act in caring and thoughtful ways in
relation to children, all living and non-living beings are acting spiritually. Children who
are learning in environments that are spiritually balanced will learn about spirituality
through observation. It is not necessary for the teacher to talk about or define spirit.
Telling stories and choosing science activities that exemplify respect for life and for the
earth, that help children understand the many ways in which we are all related will help
children learn about spirituality.

2. Is Western science influenced by, or related to spirituality? Explore the roles of
dreams, visions, and intuition in Western science. Consider stories like Kekulé’s
discovery of the structure of benzene in a dream, or Ramanujan’s discovery of
mathematical results through spiritual means, or stories of intuitive leaps in scientific
discovery. Learners might find Albert Einstein’s views of the relationship between
science and spirituality interesting if they learned about them in stories. Margaret
Wheatley and other contemporary scientists acknowledge the spiritual beauty in scientific
theories.

3. Consider the role of ethics in science education. How are ethics and spirituality
related? For any given science topic, consider its ethical dimensions. For example,
consider the ethics of dam projects in electricity generation or waterways management; or
the ethics of appropriating land for environmental purposes; or the question of whether it
is right to take non-human animals and plants for scientific investigations, and what
should be given in return to maintain balance. Discuss with your students the ethics of
everything you do together in your science classroom. It is not hard to ask, “Is it a good
idea to do this? Will anyone or anything be hurt if we do this? What does hurt look like
in plants or rocks? Teaching respect in this way is helping them to gain and maintain
spiritual balance. Being sure to give back for everything we use in experiments is
important. What might that look like in your classroom? Often this is symbolic, we
might feed the earth with water when we take a plant, for example.

4. How can we situate our teaching so we are not in ‘either/or’ frames but
recognizing the commonalities, relationships or the ‘and/both’ Aboriginal science and
Western science? When an Elder says that “everything is living”, and a biologist says
that the environment can be divided into biotic and abiotic components, are the two
necessarily in conflict? Explore with your students the knowledge and ideas of
Aboriginal and Western scientists to seek answers to these questions. Situate the science
you do in your classrooms in terms of real situations that the students might experience or
could imagine experiencing. For example in Grade 6 students will be asked to learn
about space. In some instances, and with the right kind of knowledge, the moon can help
us find our way home. But if we were to use the knowledge of composition of the moon
to help us find our way home if we were lost, it would not be helpful. However, the
relationship of the moon, to the other stars and the patterns they make, and the stories that
are told about them would talk us home if we were to know those stories. All knowledge
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about the stars is helpful in its own context. The stories told by Saskatchewan Elders
about Saskatchewan skies might be of help. Certainly they will increase learner’s interest
in the stars when they hear them from their teachers.

5. Take a ‘medicine walk’ with an Elder or traditional healer. A medicine walk is a
walk through a natural setting to identify medicinal plants, in the local area. Pay special
attention to the spiritual aspects of the situation. For example, why are plants are
considered sacred? Many plants have special gifts for people, they have medicinal
properties or their beauty is healing. Many are food. All plant life helps humans because
plants maintain the oxygen in the air. But without the gifts or the intrinsic value they are
still valuable because we are all in relationship. Most traditional teachers would be
happy to answer respectful questions on the spiritual aspects of their teaching.

6. Consider Aboriginal science lesson plans or other resource materials. For
example, consider http://www.usask.ca/education/ccstu/. Pick a lesson plan from that
source and consider how the spiritual is present in that plan. Think about each part of the
plan. Find the balance between the four modes of knowing and if it is not apparent, think
about how it might be more evident in the instruction you plan.
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Approaching from the South: Reaching the Heart
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Overview:

Now consider the emotional aspects of the person. Educators should be aware of the role
of the emotional in meeting the four goals of Aboriginal education, first through
development of their own emotional side and ability to reflect on feelings, and then
through the process of setting examples and activities for students to help them grow
emotionally. Emotion cannot be thought of by itself, they need to be thought of in
balance with the other sides of the Medicine Wheel.
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Points to Ponder:

1. Emotions related to what we believe to be true often keep us from learning new
things. For example, as we learn about Aboriginal science we may find ourselves
rejecting it or putting it down as simply nice stories, or as ‘primitive’ or ‘weird’. Try to
be aware of your own emotional reactions as you engage in including Aboriginal
philosophies and perspectives in science education. Try and help your students to
develop similar awareness. Deconstruct these reactions, try to find our where the
emotional reaction comes from. Ask yourself why you are having these reactions and
how do they keep you from respecting new forms of science knowledge.

2. Explore the role of emotion in Western science. All teachers and students have
emotional reactions to aspects of scientific issues. These influence the decisions
scientists, teachers and learners make when doing science. Consider dramatic stories in
the history of science, such as Pasteur’s discovery of a vaccination for rabies, or the story
of Alan Turing and the Enigma code, or the Apollo 13 mission to the moon. Such stories
are often retold. Why do you think that is? What emotions do those stories evoke? Does
the emotional aspect of those stories affect teaching and learning? Have your students
explore their own emotional reactions to historical and contemporary issues. There are
many contemporary issues in science that promote strong public reactions. Public
response does influence scientific funding and governmental laws. Have your students
discuss the role of democracy on science. How can they play a role in the democratic
process around scientific issues that they feel strongly about?

3 Have your students become aware of the way they feel about the activities they do
in the classroom. Encourage them to better communicate their emotions and to explore
what is it about an activity they are reacting to. If they can understand this, they may
then be able to help in the designing of activities and experiments in order to demonstrate
their new visions of how science could be.

4. The students might want to explore in more detail a community issue, local or
global, that is causing them an emotional reaction. How does it make them feel? In what
ways does it relate to science, or is science helping and or harming the situation...how
can we find out about the impact of science? What are some of the students’ reactions
towards this science? What action could or will the students take, individually and/or
collectively?

5. How can colours affect one’s mood? How do colours and shades of colour affect
how art is viewed? What kinds of lighting might enhance the learning experience in the
classroom? How do the primary colours of red, yellow, and blue make colours of the
rainbow? Which colours make you feel happy? Which colours make you feel sad?
Which colours make you angry? These questions could be asked of anything, not just
colour.

6. When studying the water cycles in the region, one learns in some Aboriginal
perspectives that the water in a river contains not only rainfall and runoff from the land,
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but also, in some measure, “the tears of the people”. How could the introduction of the
emotional help in the study of the water cycle?

7. Consider an Aboriginal science lesson plan obtained from a source such as
http://www.nativeaccess.com/teachers/links abor math.html. ¥ How is the emotional
present in the lesson plan or resource you have chosen? Find the balance between the
four modes of knowing. How could this look in your instructional plans?
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Approaching from the West: Reaching the Body
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Overview:

Now consider the physical aspect of the person. Teachers should be aware of the role of
the physical in meeting the four goals of Aboriginal education on the diagram. Teachers
should first seek to understand their own physical natures and how they might best
engage in action in the context of science education, and then how they might be able to
set examples and create experiences for their science students which help them to grow
physically.
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Points to Ponder:

1. Science concepts can be explained through physical means; all students can enact
science understandings through some means of physical activity. Understandings of how
electricity flows, how heat moves, what happens in mixtures and solutions, and even how
atoms and elements relate to each other can all be danced, hopped, wiggled or in anyway
physically acted out.

2. Consider the role of physical activity in teaching Aboriginal or Western science
content. For example, Einstein attributed some of his understanding of relativity to what
it would be like to ride on a light wave. Richard Feynman would perform a physical trick
of turning a glass of water without spilling it to introduce certain science notions. Certain
Elders knowledgeable in plants might take students on walks to learn about plants in the
local area. How might such activity enhance science education? Explore physical ways
in which you can introduce science to students.

3. Rather than just looking at concepts and issues from a theoretical perspective, can
students introduce an action element? In what ways can the students do something with
their knowledge to help their local communities? The Royal Saskatchewan Museum runs
an annual Youth Forum where teachers and student are supported in undertaking action
projects in their communities (Contact the Museum, 306 787 2815, for more information
about this worthwhile event). What would the students like to do about the topic? What
action would they like to do educate others in the school? What actions would they like
to do to in relation to the natural environment? How would they like to work with people
in the community who are working towards the same goals? How can students learn by
doing and give back to the community at the same time? How does action differ from
just generating discussion or study?

4. What are your own physical gifts? What physical activities are you good at
doing? How are you physically similar to and different from other two leggeds, and four
leggeds, and swimmers, and winged ones?

5. Consider an Aboriginal science lesson plan obtained from a source such as
http://www.schoolnet.ca/Aboriginal/science/index-e.html. How is the physical present in
the sample lesson plan or resource you have chosen? If the physical is well-balanced,
how could you use the lesson plan as an model for your own plans? If the physical is not
well balanced, how would you change the lesson plan to better balance the physical?
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Approaching from the North: Reaching the Mind
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Overview:

The mental aspect of the person, and generating understanding of the world, is generally
viewed as the domain of science. However, teachers should be aware of the role of the
mental in meeting the four goals of Aboriginal education on the diagram in the context of
science education. Teachers should first seek to understand their own mental natures,
and then how they might be able to set examples and create experiences for their students
which help meet the goals of Aboriginal education in the context of the science
classroom.
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Points to Ponder:

1. In a world that is so focused on the mind and the ‘head’ in learning, how can we
encourage balance among all four directions in our science classes? Middle Years science
is about students exploring and investigating all aspects of Aboriginal and Western
science. It is important to remember that the intellectual mode of learning is not simply
memorization. This mode includes all of the ways in which we think about things:
judgment, guessing, puzzling and so on. What can we do to ensure that balance and not
the focus on the memorization that most of us were exposed to in our Western science
courses? How can you work with all of the aspects of mind in your classroom? How can
you ensure that the activities and resources your students are using are not overly focused
on the intellectual? Be sure that you ask yourself this every time you plan for science
lessons.

2. Explore resources that offer multicultural understandings of science and highlight
how knowledge from specific cultures is valuable for the day-to-day life of the people.
For example, knowing the chemical nature and biological functioning of certain drugs
may be important, depending on your context, but knowing how to identify the plants that
contain the raw material of the drugs maybe even more important in other instances.

3. Aboriginal knowledge must be introduced into science class while we examine
the limitations of Western science and the commonalities it has with Aboriginal
knowledge. If this disrupting of Western science does not occur, Aboriginal science will
not seem ‘legitimate’ in relation to what is perceived as the ‘real’ science. The students
may tend to see Aboriginal science knowledge as ‘nice stories’. Therefore, the teacher
who wishes to strengthen cultural relations between Aboriginal and non-Aboriginal
peoples, but does not help her students to see that knowledge is social and political may
unwittingly be reinforcing stereotypes. Have your students explore the history of science
and science concepts and allow them to see that rather than being the ‘right’ answer,
science concepts are influenced by the time, the politics and the place and will change
and be modified over time, due not only to scientific advancement, but also due to the
times, the politics and the place. (For more information about this please see the section
on Science, page 14)

4. Aboriginal languages should also come into the classroom whenever appropriate.
The names we call things reflect the environment from which they come. But when a
language like English is transferred into a territory through colonization the names they
give to things may be less appropriate. For example the Canadian ‘robin’ is very
different from the English bird whose name it wears. What did the Aboriginal persons
call that bird? What did they call this place, that rock, that form of snow or wind? All of
these words, even though we hear them in translation, may help us to think differently
about the things they name.

5. Consider an Aboriginal science lesson plan obtained from a source such as
http://www.schoolnet.ca/Aboriginal/science2/index-e.html. How is the intellectual mode
of thinking and learning present in the sample lesson plan or resource you have chosen?
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Is it in balance with the other learning modes from the Medicine Wheel or does that mode
dominate?
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Conclusion: Full Circle

Above, each of the four pathways to the learner, the eastern path to the spirit, the
southern path to the emotions, the western path to the body, and the northern path to the
mind were reviewed separately. However, remembering the theme of
interconnectedness, we should keep in mind that the four aspects of the learner are
inseparable. Similarly, the four aspects of teaching and learning (connecting with the
world, reflecting on feelings, engaging in action, and generating understanding) cannot be
separated from any situation. It is hoped that this guideline allows teachers to identify
and facilitate teachable moments in any of the directions of the Medicine Wheel. All of
the aspects of the Medicine Wheel could involve connecting, reflecting, engaging, and
generating; all situations could invoke the spiritual, emotional, physical, and mental; all
experiences could touch the spirit, heart, body, and mind. Generating and promoting
balance, while encouraging growth and increased awareness of the interconnectedness of
the world, is an important lesson taught by the Medicine Wheel.
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Appendix: Collaborative Inquiry Committee Participants

The participants on the committee were invited as representatives of the diversity of
actors and stakeholders involved in education in Saskatchewan. The Aboriginal members
of the committee requested that they be identified by their Aboriginal heritage and First
Nations of Métis affiliations. The Collaborative Inquiry Committee participants were:

Dave Baron
Director
Royal Saskatchewan Museum

Edward Doolittle — Graphic designer for the medicine wheel image in this document
First Nations University of Canada
Mohawk from Six Nations, Ontario

Dean Elliott
Science Curriculum Developer
Saskatchewan Learning

Ken Goodwill
First Nations University of Canada
Elder, Standing Buffalo Dakota First Nations

Sandra Jack
Nakoda Oyade Education Centre
Carry the Kettle Nakoda First Nation

Joanna Landry
Regina Catholic Schools
Cree/Métis from Cowessess First Nation

Betty McKenna
Moose Jaw Public School Division #1
Anishnabae Elder from Opaswayak, Manitoba

Iris O'Watch
First Nations/Métis Urban Partnership
Carry the Kettle Nakoda First Nation

Jan Phillips
Saskatchewan Science Centre
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Sharon Poitras
First Nations/Métis Urban Partnership
Métis from Lebret

Ali Sammel — Principal Researcher and writer of this document
Chair of Science Education
University of Regina

David Still
Piapot First Nations School
Métis, Lebret Métis Local

Juanita Tuharsky — Writer of the section on Spirituality
Cochrane High School
Métis, Riel Local, Regina
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