
 

 

 

  

 

 

Explain the importance of indigenizing Ontario’s high school 

biology curriculum  
 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Instructor’s Guide 

Prepared by Megan Clare 

 

 

Indigenous Community Symbol 



 Indigenizing the Curriculum 

Instructor’s Guide 

 

© Queen's Printer for Ontario, 2020   2  

Indigenous Community Symbol 

Contents 

Summary of the Design Plan ........................................................................................................ 3 

Setup Instructions ......................................................................................................................... 4 

Materials ...................................................................................................................................... 4 

Room ........................................................................................................................................... 4 

Audiovisual ................................................................................................................................. 5 

Instructor Materials...................................................................................................................... 5 

Visuals ......................................................................................................................................... 5 

Activities ..................................................................................................................................... 6 

Handouts...................................................................................................................................... 6 

Close Out List .............................................................................................................................. 25 

Anticipated Learner Questions/Pushback ................................................................................ 25 

How to incorporate Indigenous Knowledge.............................................................................. 25 

Opening the door to incorporating religion ............................................................................... 25 

Science is objective or subjective.............................................................................................. 26 

References ................................................................................................................................. 27 

 



 Indigenizing the Curriculum 

Instructor’s Guide 

 

© Queen's Printer for Ontario, 2020   3  

Indigenous Community Symbol 

Summary of the Design Plan 

Title Explain the importance of indigenizing Ontario’s high school biology curriculum   

Description The Ministry of Education in Ontario has asked the Ontario Institute of Studies in 

Education (OISE) to create a mandatory two-day training on indigenizing the 

curriculum for Ontario high school teachers. Indigenizing the curriculum refers to 

incorporating the communities’ ways of knowing, being, doing, and relating into the 

educational, organizational, cultural, and social structures of schools (adopted from 

Camosun College, n.d). To begin the training, a 30-minute module will cover the 

importance of indigenizing the high curriculum. The module is intended to introduce 

teachers to the topics of the two-day training. Teachers’ pre-conceived notions and 

attitudes towards Indigenous knowledge will be addressed in the design through the 

instructional strategy and activities.  

Format Live 

Medium Face-to-face 

Instructional 

strategy 

The course will follow a discovery learning instructional strategy. The classical 

approach is best suited for courses where learners need to make an adjustment - such 

as an adjustment in their beliefs (Carliner, 2015).    

Structure 

 

Unit front matter 

includes a title slide 

and an introduction 

slide with 

objective(s). Unit 

back matter includes 

a summary slide. 

• Course front matter (title slide, purpose, agenda, objectives, prerequisites, 

administrivia)  

o Unit 1: Knowledge systems 

▪ Explain what scientific knowledge is  

▪ Explain what indigenous knowledge is 

▪ Compare scientific and indigenous knowledge   

o Unit 2: Historical context  

▪ Provide at least four examples of ways that indigenous 

knowledge has been stunted in Canada 

o Unit 3: Benefits to Canadian science 

▪ Given an example, describe how indigenous knowledge has 

benefited Canadian science  

o Unit 4: Benefits for the students 

▪ Explain the benefit of indigenizing the curriculum   

• Course back matter (summary, level 2 learning evaluation, level 1 reaction 

evaluation, additional resources) 

 

The most recent version of the design plan for this course can be obtained by emailing <name> at <email>. The 

plan has been approved by the Director on <date>.   
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Setup Instructions 

Materials 

To be picked up as a package from the coordinator upon arrival  

(N = number of learners – maximum of 24) 

□ N + 4 copies of the scientific knowledge handout 

□ N + 4 copies of the indigenous knowledge template handout 

□ N + 4 copies of the Indian Act handout 

□ N + 4 copies of the Residential Schools handout 

□ Historical medicine case studies binder 

□ Aspirin case studies binder 

□ Diabetes case studies binder 

□ Climate case studies binder 

□ Wildlife management (caribou and moose) case studies binder 

□ Wildlife management (bears and birds) case studies binder 

□ Wildlife management (wolves and fish) case studies binder 

□ Wildlife management (clams) case studies binder 

□ N + 4 copies of the benefits for students handout 

□ N + 4 copies of the level 1&2 evaluation 

□ A large envelope for the evaluations  

□ N + 4 copies of the additional resources handout 

□ N + 4 poster boards  

□ 30 pens  

□ Assorted coloured markers 

□ 6 scissors  

□ 6 glue sticks 

To be provided by you 

□ Smartphone or digital camera to take photos of the poster boards created in unit 4 

□ Laptop and any adaptors needed (HDMI and VGA provided) 

□ USB with the presentation as a back-up  

Room 

The training will be held at local high schools for each region. The classrooms will be approximately the same 

size with a capacity of 30 learners, but with different layouts. The maximum number of learners for each section 

is 24.  

Set up the room to the best of your ability with the following configuration. 

□ Put 4-6 learners at each table or cluster of tables, so that 

everyone faces the front of the classroom – each diamond 

represents a learner 

□ Put any unused tables at the back of the classroom  

□ Stack any unused chairs at the back of the classroom 

  

Front of the classroom 
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Audiovisual 

1. Use the HDMI or VGA connectors to connect your laptop in the classroom 

2. Project the slides from your laptop 

3. Contact the coordinator at <phone number> or locate them at the sign-in table if you have any issues 

 

Instructor Materials 

Visuals 

Slides with the instructor’s notes are included on the following pages.  

Only unit 4 is included at this time.  
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Activities 

The instructor’s notes contain detailed information for facilitating the activity in each unit.  

• Unit 1 

o Slide #: scientific knowledge handout (individual activity) 

o Slide #: indigenous knowledge template handout (individual activity) 

• Unit 2 

o Slide #: Indian Act handout (group activity) 

o Slide #: Residential Schools handout (group activity) 

• Unit 3 

• Unit 4 

o Slide #: Indigenizing the science curriculum, benefits for my students (individual activity) 

• Back matter 

o Slide #: Level 1 evaluations 

o Slide #: Level 2 evaluations  

o Slide #: additional resources handout 

Handouts 

• Scientific knowledge handout 

• Indigenous knowledge template handout 

• Indian Act handout 

• Residential Schools handout 

• Benefits for students handout 

• Level 2 evaluation  

• Level 1 evaluation 

• Additional resources handout 

 

Handouts are included on the following pages.  

Only unit 4 and evaluation handouts are included at this time. 
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Name: __________________ 

 

1. Read the scenario below then answer the following two questions: 
 

A person wants to know more about black bears. They travel to a remote location that a 

community of black bears inhabits. To fully understand the community, the 

person observes the black bears for 2 years. Through this experience, they collect new 

information about how black bears behave and interact with each other and the 

environment.   

 

a. What information is needed to determine whether the knowledge gained would 

be considered scientific?  

 

 

b. What information is needed to determine whether the knowledge gained would be 

considered indigenous? 

 

  

 

 



Why indigenize the high school biology curriculum? 

Course Assessment 

 

© Queen's Printer for Ontario, 2019                 2 

Combined Logo/Symbol 

2. Which one of the following differentiates scientific and indigenous knowledge?  

a. Indigenous knowledge is historic  

b. Indigenous knowledge is holistic   

c. Scientific knowledge is robust  

d. Scientific knowledge is written  

 

 

3. Describe 4 ways in which indigenous knowledge has been stunted in Canada.  
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4. Read the conclusion from a 2007 study below then answer the following question. 

  

“This paper documents a meeting of scientists and representatives of an aboriginal 

community for the purpose of direct information exchange and communication. 

Traditional knowledge as a source of local-scale expertise about the regional landscape 

and climate systems is especially valuable. The elders of the community have in-depth 

knowledge of the lake and land resources and the way 

these are linked to climatic phenomena. A number of interesting points raised in these 

discussions suggest research hypotheses that could be investigated jointly, using both 

scientific techniques and traditional knowledge.   

A major goal of the meeting was to communicate the principal MAGS research 

findings of interest to the community, those concerning climate and water resource 

phenomena. Scientific knowledge was not generally seen as supplanting traditional 

knowledge, but rather as a useful source of additional information that complements 

traditional empirical information and can be applied within a traditional moral and ethical 

framework. During the meeting, a participant expressed the view that the community 

knowledge system continuously incorporates new information from scientific and other 

sources to build upon its traditional foundations. This underscores the importance of 

making research results accessible through appropriate 

publication and direct dialogue between scientific and traditional knowledge keepers.  

Discussions about the physical environment proved to be 

an effective vehicle through which to conduct knowledge exchange. Both parties 

acknowledged an initial lack of 

familiarity with each other’s knowledge base. The meeting demonstrated the value of 

direct dialogue in providing scientists with an appreciation of the richness and importance 

of traditional knowledge and in providing community members with an understanding of 

the scope, relevance, and reliability of scientific studies. All participants were pleased 

with the cordial and open nature of the information exchange. The 

consensus was that the Deline meeting had enhanced the potential for traditional 

knowledge to help direct and validate scientific investigations and for scientific 

knowledge to 

be used in conjunction with traditional knowledge to guide community decision making. 

The outcome of this direct dialogue leads us to recommend strongly that such 

opportunities continue to be pursued.”  

  

Woo, M. K., Modeste, P., Martz, L., Blondin, J., Kotchtubajda, B., Tutcho, D.,   

Gyakum, J., Takazo, A., Spence, C., Tutcho, J., Di Cenzo, P., Kenny, G., 

Stone., J., Neyelle, I., Baptiste, G., Modeste, M., Kenny, B., & Modeste, 

W. (2007). Science meets traditional knowledge: water and climate in 

the Sahtu (Great Bear Lake) region, Northwest Territories, Canada. Arctic, 60(1), 

37-46.   
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Describe how indigenous knowledge benefited the researchers.  
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5. Reflect on how incorporating indigenous knowledge into the curriculum will benefit your 

current and future students. Please incorporate at least 6 benefits into your answer.  
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In a word, how would you describe this course? _________________________________  

  

Using a number, how would you describe this course?   

1 2 3 4 5 

Horrible  Average  Superb 

  

How comfortable did you feel explaining the importance of indigenizing the high school biology 

curriculum before this course?   

1 2 3 4 5 

Not Comfortable  Somewhat 

Comfortable 
 Extremely 

Comfortable 

  

How about after?   

1 2 3 4 5 

Not Comfortable  Somewhat 

Comfortable 
 Extremely 

Comfortable 

  

Would you take this course if it were not mandatory?   

1 2 3 4 5 
Definitely Not  Maybe  Absolutely 

  

The best part of this course was …  

  

 

The one thing that could improve this course the most is …  

  

Adapted from Carliner (2015) Training Design Basics. 
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Building cultural bridges with Aboriginal learners and their 

‘classmates’ for transformative environmental education 
Annamarie Hatcher 

Published online: 7 August 2012 

 

If our collective future is to be one of harmony and wholeness, or if we are to even have a viable 

future to pass to our children’s children, it is imperative that we actively envision and implement 

new ways of educating for ecological thinking and sustainability.” (Cajete 2009) It is time to 

honour Indigenous knowledge which is unfiltered through the Western lens. By doing this, we 

can leave a significant legacy for all of our children in our relationship with Mother Earth as well 

as make a step towards addressing the educational power imbalance of the past between the 

settlers with white privilege and those who are part of the land that the settlers colonized… 

 

The cultural underpinnings of modern science 

 

…[some of the challenges in bringing Indigenous Sciences into the classroom] include the 

legacy of consistent attempted assimilation of Indigenous culture by colonizing cultures. This 

legacy has made Indigenous peoples the subjects of study rather than active generators of 

knowledge and has perpetuated a climate dominated by racist attitudes. For transformative 

environmental education for all learners, we need to bring the Indigenous education model into 

the classroom with Western models using the principle of ‘Two-Eyed Seeing’, a form of cultural 

humility that will give us some tools for cultural border crossing. 

 

Education models and the Two-Eyed Seeing classroom 

 

In the Indigenous education model, knowledge is passed to another only when a relationship 

between the giver and receiver is formed and when the knowledge receiver is ready. This basic 

concept comes into play in the classroom where the development of relationships among 

participants must precede any effective learning. In the Aboriginal way of knowing, children 

learn by close observation and not by being verbally taught. They have to learn to be close 

observers of nature. Advice is given indirectly in the form of Legends and stories because there 

is a trust in the human consciousness and the ability of people to draw the conclusions that are 

best for them. Learners are allowed to make mistakes in order to learn, which can be a very 

effective education model. Learners who are able to make connections between new knowledge 

and previous understandings retain and understand information better than those who learn by 

rote (Novak 2002 as cited by Kavanagh et. al., 2006). The main ethical educational rule in 

Indigenous Science is not to give direct advice or criticism… 

 

Inclusive education does not mean replacing one worldview (Eurocentric) with another 

(Aboriginal). This is the underpinning of the concept called Two-Eyed Seeing, brought forward 

by Mi’kmaw Elder Albert Marshall (Hatcher et al 2009a; Bartlett et al. in press)… 

 

Two-Eyed Seeing is a form of cultural humility, a prerequisite for successful cultural border-

crossing. Flexibility is the key to successful cultural border crossing (Aikenhead and Jegede 
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1999). To successfully cross cultural borders is to shift from being one person in one context to 

being another person in a different context without losing self- identity. The cultural borders 

could be from the world of white middle class to that of an Aboriginal student who lives on a 

reserve or the world of an Afro-Canadian woman in a white male-dominated workplace… 

 

Intuitive education 

 

Holistic curriculum needs to connect intuition and linear thinking (Miller 2007). Intuition is 

direct knowing, which is linked to creativity, while linear thinking progresses through sequential 

steps… Intuition can be incorporated into the classroom through the use of visualization. For 

example, visualizing yourself as a white blood cell can be part of a science and a creative writing 

class. Metaphors, or making a connection between words that are not normally connected, are 

also a useful way to bring intuition into the classroom. The use of metaphors forces students to 

imagine connections and see patterns among ideas and subjects (Miller 2007). The recognition 

and processing of patterns is the basis of scientific inquiry within all world views…. 

 

Theme-based inquiry and instruction: lifeways  

 

Within the Indigenous worldview, education mirrors ‘theme based’ curriculum in the Eurocentric 

world view… Learning in the Aboriginal context is “as much a spiritual, social and cultural 

process as it is a cognitive one” which can’t be separated from the “larger cultural and social 

matrix from which it is defined” (Michell et al 2008). Modern theme-based curriculum is 

multidisciplinary and well-integrated across disciplinary boundaries. Themes weave together 

subjects and experiences that are found in the students’ lives and provide opportunities to 

develop instruction using many of the students’ multiple intelligences (Armstrong 2000)… 

 

Inquiry-based learning within themes 

 

Inquiry or problem-based learning can be imbedded in a theme-based curriculum… This 

approach is one can span both Western and Indigenous Sciences, based on the principles of 

‘learn by doing’ and ‘learning in meaningful contexts’… The problem-solving approach to 

learning develops attitudes in learners which resonate with the philosophy of Indigenous 

Sciences. Specifically, learners become successful collaborative learners, knowledge is relevant 

and applied and connected to prior learning, and learners become self-directed, assuming 

responsibility for their own learning… 

 

Holistic sciences curriculum 

 

Holistic curriculum is based on the principles of connection, balance and inclusion and it 

attempts to align science education with the fundamental processes of nature. In the classroom, a 

healthy balance must be reached between individual and group learning, content and process, 

knowledge and imagination, ration and intuition, quantitative and qualitative assessment. 

Balance is achieved through lessons which use several of the multiple intelligences. Linear 

thinking can be balanced with intuition, using metaphors, visualization techniques and 

Indigenous Sciences pedagogy such as the Medicine Wheel (Lane et al 1984).  
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Transformational learning pedagogy 

 

…Perspective transformation is the process of becoming aware of how existing assumptions 

affect the way we perceive and understand the world, how these assumptions can be altered to 

allow for a change in perspective, and how this change can lead to new understandings. In 

transformational learning, individuals create meaning structures for their experiences through the 

frames of reference created by their values, beliefs, and assumptions. In this way, the learner can 

learn to see through the other’s eye without subsuming his/her cultural identity. 

 

Montessori philosophy of teaching and the Two-Eyed Seeing guiding principle 

 

Montessori education is a good example of a holistic model, a balance of teaching and 

assessment strategies and a vision of the learner as a whole person (Miller 2007). The Montessori 

approach to learning is based on the premise that the ‘learner’ has sensitive periods when he or 

she is open for a particular type of understanding and that if the understanding is not gained in 

the particular sensitive period it will be more difficult to gain… This concept of ‘sensitive 

periods’ during human development relates to the Indigenous worldview where knowledge is 

passed to another only when the knowledge receiver is ready. In Mi’kmaq teachings, in the circle 

of life, gifts from the Creator are given at certain periods during a person’s development… 

 

Transformative education and the ‘Healing’ journey 

 

Transformative environmental education serves a dual purpose. All learners can benefit from the 

holistic relationship with Mother Earth embodied in the Indigenous worldview. In addition, equal 

representation of Western and Indigenous Sciences acknowledges that the educational process 

can be one of unequal power relationships and that learners should be active creators of 

knowledge rather than passive recipients (Royal Commission on Aboriginal Peoples, 1991). The 

teacher is a facilitator who can guide the educational process without dominating, as is the case 

in a Montessori classroom. Transformative education is contextual. It ties the personal 

experiences of the student into a larger world of learning and understanding. This educational 

process is participatory and may take various forms such as experiential learning, research 

projects, and oral histories. Knowledge is shared among all participants and there is no 

competitive ranking of performance (Royal Commission on Aboriginal Peoples, 1991)… 

 

To achieve an Indigenous context for education, educators must be committed to holistic 

teaching and learning processes. Cajete (1994) described the transformational nature of 

Indigenous education which emphasizes the Indigenous understandings that: learning happens of 

its own accord in prepared students, learners and learning situations are all unique, learning is 

lifelong and collaborative between learner and teacher (human or otherwise) and effective 

learning occurs within a context of a greater whole. Similarly, according to Michell et al (2008), 

these themes describe effective school practices for Indigenous science education: holistic 

knowledge and spirituality, indigenous knowledge of local populations, student engagement, 

strong community and parent relationships and effective teacher education and pedagogy. These 

changes represent a step in the healing journey of Aboriginal communities and culture, recovery 

from colonization and systematic racism experienced over many generations.  
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Close Out List 

□ Take a photo of each learner’s poster created in unit 4 before they leave (learners get to keep their 

posters) 

□ Collect the level 1 evaluation forms in the envelop provided and return it to the coordinator 

□ Reconfigure the classroom to its previous state 

□ Send the photos of the posters to the coordinator at <email> by the end of the day 

 

Anticipated Learner Questions/Pushback 

Please find the answers to possible questions or pushback from the learners. If something is not covered here 

and you are unsure of how to answer it, please record their question/pushback on a scrap piece of paper and 

hand it to the coordinator at your location. The coordinator will find the appropriate person to respond to these 

and email all learners a list of answers following the training. If the learner is persistent, please consult with the 

coordinator to resolve the situation.  

 

How to incorporate Indigenous Knowledge 

Reassure we will focus on how to incorporate Indigenous Knowledge during Day 2. You may also refer them to 

the additional resources in the portal. Clarify that today is focused on why we need to incorporate Indigenous 

Knowledge. 

 

Opening the door to incorporating religion  

Clarify that “…Indigenous spirituality is a manifestation of deep connections to the land. It is not equivalent to 

Western religion (Cajete 2000). In all Indigenous cultures, beliefs and practices about spirituality are passed 

down by the teachings of the Elders. In all cultures spirituality is practiced through rituals and ceremonies that 

show respect for and gratitude to a higher power. The Mi’kmaq believe that the Creator (Kisu’lk) made the 

universe. Because all things hold part of the Creator’s spirit they must be respected. Because all things on 

Mother Earth are connected, nothing should be abused or exploited so that all creation can continue to work in 

harmony (CMM 2007). Mother Earth provides food and materials for clothes and shelter and proper respect and 

gratitude must be shown for these gifts. In the classroom, this respect and gratitude can be emphasized when 

working outside by showing students how to minimize their impact on plants and animals, a solid foundation 

for sustainability.” 

 

Hatcher, A. (2012). Building cultural bridges with Aboriginal learners and their ‘classmates’ for transformative 

environmental education. Journal of Environmental Studies and Science, 2(4), 346-356. DOI 

10.1007/s13412-012-0088-6  
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Science is objective or subjective 

State that whether or not science is truly objective is out of the scope of this course but that resources have been 

provided in their portal that address it.  

Bezbaruah, D. (2018, November 11). Is science objective or subjective? Message posted to 

https://www.researchgate.net/post/is_science_objective_or_subjective 

Kuhn, T. S. (1962). The structure of scientific revolutions. Chicago and London. 

Reiss, J. and Sprenger, J. (2014, August 25). Scientific Objectivity. In Stanford Encyclopaedia of Philosophy. 

Retrieved from https://plato.stanford.edu/entries/scientific-objectivity/#InsRes 

Resnik, D. B. (1998). The ethics of science: An introduction. New York, NY: Routledge. 

Searle, J. [Philosophy Overdose]. (2019, September 2). Two Versions of the Subjective-Objective Distinction & 

Consciousness (John Searle). Retrieved from https://www.youtube.com/watch?v=VdPz7F8RrPU 
Schiebinger, L. (2003). The Philosopher’s Beard: Women and Gender in Science. In R. Porter (Ed.), The 

Cambridge History of Science (The Cambridge History of Science, pp. 184-210). Cambridge: 

Cambridge University Press. doi:10.1017/CHOL9780521572439.009 

Schiebinger, L. [Schwartz Media]. (2013, May 2). Buried histories, forgotten science and the gender politics of 

plants. Londa Schiebinger. Retrieved from https://www.youtube.com/watch?v=iQNBPYIUS64 
Stemwedel, J. D. (2013, February 26). The ideal of objectivity [Web log comment]. In Doing good science. 

Retrieved from https://blogs.scientificamerican.com/doing-good-science/ 

Vieten, C. [scienceandnonduality]. (2015, May 16). The dance of science and subjectivity, Cassandra 

Vieten. Retrieved from https://www.youtube.com/watch?v=GZejWDQy9qc 
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