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This essay will first address Robin Wall Kimmerer’s 2002 paper ‘Weaving Traditional Ecological Knowledge into Biological Education: A Call to Action’. It will look at Kimmerer’s support of using traditional ecological knowledge (TEK) in western biological education and her main arguments, before analysing whether or not her ideas are plausible and their relevance in an academic context. The essay then moves on to Charles Frake’s 1962 paper ‘Cultural Ecology and Ethnography’, discussing his belief that ethnographic research can benefit and improve the study of cultural ecology. It then focuses on whether his arguments are supported within the academic field. The essay aims to highlight any similarities and differences in the way each author deals with their arguments, whilst determining the effectiveness of each paper.
Kimmerer’s paper advocates for the use of TEK within biological education in the West. She highlights the importance of indigenous knowledge, believing that it is trustworthy data that can greatly benefit western research and education. To demonstrate this, she starts by quoting Mauro and Hardison, who state that “TEK is rational and reliable knowledge that has been developed through generations of intimate contact by native peoples with their lands “[footnoteRef:1]. She also draws on other sources such as DeLoria[footnoteRef:2] and UNEP[footnoteRef:3] to establish the widespread support of TEK. Kimmerer then asserts that “[TEK] encompasses a wide range of biological information, which overlaps significantly with the content of a mainstream course in ecology or conservation biology.”[footnoteRef:4] Her paper is aimed towards academics involved with biological education in a bid to engage them in an exploration of TEK as an educational tool.  [1:  Francesco Mauro & Preston D. Hardison, ‘Traditional Knowledge of Indigenous and Local Communities: International Debate and Policy Initiatives’ in Ecological Applications (Wiley, 2000)]  [2:  Vine DeLoria Jr, Red Earth, White Lies (New York: Harper and Row, 1995)]  [3:  United Nations Environment Programme (UNEP), Report of the Fourth Meeting of the Parties to the Convention on Biodiversity (Nairobi: UNEP, 1998)]  [4:  Robin Wall Kimmerer, ‘Weaving Traditional Knowledge into Biological Education: A Call to Action’ in BioScience, Vol. 52/5 (2002) page 433.] 

One of Kimmerer’s main arguments in her paper is that TEK has key differences to Western research, differences that she believes can enhance biological research and education. She states, “TEK observations tend to be qualitative, and they create a diachronic database, that is, a record of observations from a single locale over a long time period. […] In TEK, the observers tend to be the resources users themselves […] whose harvesting success inextricably linked to the quality and reliability of their ecological observations.”[footnoteRef:5] This type of research markedly contrasts western scientific research, as it is more detailed and therefore, arguably more accurate. For Kimmerer, the nature of scientific research means that its findings “frequently lack the long-term perspective of TEK.”[footnoteRef:6] She then goes on to express her belief that “[TEK] may also extend its explanatory power beyond the strictly empirical, where science cannot go.”[footnoteRef:7] Kimmerer’s statement highlights the objectivity of scientific ecological knowledge (SEK) and the ways in which it separates ecology from other aspects of culture. Whereas, in TEK, nature is subject rather than object. Kimmerer takes inspiration from Berkes[footnoteRef:8] and Hunn[footnoteRef:9] who also believe that “such holistic ways of understanding the environment offer alternatives to the dominant consumptive values of Western societies.”[footnoteRef:10] This allows TEK to work alongside SEK as it offers insights based on human values and environmental respect. [5:  Ibid.]  [6:  Ibid.]  [7:  Robin Wall Kimmerer, ‘Weaving Traditional Knowledge into Biological Education: A Call to Action’ in BioScience, Vol. 52/5 (2002) page 434.]  [8:  Fikret Berkes, Sacred Ecology: Traditional Ecological Knowledge and Resource Management (Philadelphia: Taylor and Francis, 1999) ]  [9:  Eugene Hunn, ‘The Value of Subsistence for the Future of the World’ in Ethnoecology: Situated Knowledge/Located Lives (Tucson: Arizona University Press, 1999) pages 23-36]  [10:  Robin Wall Kimmerer, ‘Weaving Traditional Knowledge into Biological Education: A Call to Action’ in BioScience, Vol. 52/5 (2002) page 434.] 

This leads Kimmerer on to making it clear that she is not suggesting [TEK] as a replacement for SEK, but as a tool to support it. She states that TEK “can be extremely valuable in validating scientific hypotheses and suggesting new research directions.”[footnoteRef:11] Using TEK in scientific research and education therefore offers evidence for many of the concepts taught and researched, further solidifying the claims. But for Kimmerer, the value of TEK goes beyond this. She believes that the sole use of SEK in classrooms is actually insufficient. Citing Cajete, Kimmerer expresses that “Western scientific education gives privileged status to objective information only and specifically excludes emotional and spiritual dimensions.”[footnoteRef:12] As a result, SEK is potentially missing out on certain aspects of their research. However, this can be reached through the use of TEK, as “in indigenous epistemology, a thing is understood only when it is understood with all aspects of human experiences, that is, the mind, body, emotion, and spirit”[footnoteRef:13]  [11:  Ibid.]  [12:  Robin Wall Kimmerer, ‘Weaving Traditional Knowledge into Biological Education: A Call to Action’ in BioScience, Vol. 52/5 (2002) page 435.]  [13:  Gregory Cajete, Look to the Mountain: An Ecology of Indigenous Education (Skyland: Kivaki Press, 1994)] 

All through her work, Kimmerer draws on established writers to frame her argument whilst using credible sources to substantiate her claims. This makes her argument both rational and convincing. Kimmerer’s arguments in the paper are consistently backed up not only by authors she references herself, but other writers in the field. Deborah Rose, who writes about indigenous philosophical ecology, also makes the case that there is room in western science for new dialogue and perspectives. She asserts that “Western science is not a monolithic construct […]. There is no settled dogma, and exactly for this reason the possibilities for dialogue may be enhanced.” (Rose, 2005: 295) Kimmerer’s argument rests on the belief that there is a space for TEK in biological research and education, and so with other thinkers in the field also advocating for a reform, her argument starts off strong. 
With it being clear that there is space for different perspectives in western biological education, Kimmerer goes on to discuss in more detail, the benefits of using TEK and how it is useful. She offers persuasive arguments for incorporating indigenous knowledge into western education, first putting forward the idea that doing so would benefit the environment, therefore helping tackle the ecological crisis. She starts by stating that “the adoption of a single mode of thinking based on a materialistic view of nature has contributed to serious environmental degradation. The complex issues of environmental sustainability require a diversity of intellectual approaches and can benefit from a thoughtful consideration and incorporation of [TEK].”[footnoteRef:14] Not only does she believe that the sole use of SEK has contributed to the environmental crisis, but she also asserts that the only way out of it is to adopt a diverse approach which includes recognising and using TEK. Kimmerer draws on Nabhan[footnoteRef:15] to back up her statements, declaring that he also “suggests that biological information embedded in indigenous languages may be valuable in conservation biology.”[footnoteRef:16] However, the writers that Kimmerer looks to in her paper are not the only ones who also believe this. Kim et al support Kimmerer’s argument, stating that “TEK is promoted intensively within the discourse of education for sustainability”[footnoteRef:17](2017: 262) and offers many references to show this. Their paper backs up Kimmerer’s, asserting that “TEK, […] views the world as whole laboratories where humans are a part of nature. TEK therefore is replete with social and ethical values that are beneficial for students to learn about in their science classes.”[footnoteRef:18] The value of TEK is also discussed within the dark green religion movement, with Taylor identifying that participants recognise the benefits of indigenous knowledge, describing the people in indigenous communities as the “peoples considered the best remaining stewards of this critically important spiritual and ecological knowledge.”[footnoteRef:19] This shows that Kimmerer’s paper certainly has a place in a wider academic context, with similar ideas being addressed in various fields. It also shows that Kimmerer’s work is well researched and that her ideas stem from reliable theories acknowledged by other specialists. [14:  Robin Wall Kimmerer, ‘Weaving Traditional Knowledge into Biological Education: A Call to Action’ in BioScience, Vol. 52/5 (2002) page 434.]  [15:  Gary Paul Nabhan, ‘Interspecific Relationships affecting endangered species recognized by O’Odham and Comcaac cultures’ in Ecological Applications, Vol 10/5 (2000) pages 1288-1295.]  [16:  Robin Wall Kimmerer, ‘Weaving Traditional Knowledge into Biological Education: A Call to Action’ in BioScience, Vol. 52/5 (2002) page 434.]  [17:  Eun-Ji Amy Kim et al, ‘A Critical Review of Traditional Ecological Knowledge (TEK) in Science Education’ in Canadian Journal of Science, Mathematics and Technology Education, Vol 17 (2017) page 262.]  [18:  Eun-Ji Amy Kim et al, ‘A Critical Review of Traditional Ecological Knowledge (TEK) in Science Education’ in Canadian Journal of Science, Mathematics and Technology Education, Vol 17 (2017) page 263.]  [19:  Bron Taylor, Dark Green Religion: Nature Spirituality and the Planetary Future (California: University of California Press, 2010) page 154] 

Kimmerer then returns to discussing the benefits of studying using TEK in the classroom, arguing that by investigating other ways of thinking, students are part of a more inclusive school environment. She states that multicultural perspectives are “much-needed”[footnoteRef:20] and it is educators’ responsibility to get students prepared to, “participate productively in a complex, multicultural scientific community.”[footnoteRef:21] Kimmerer looks deeply into the effects of implementing TEK into education, believing that it “not only broadens the horizons of students from the dominant culture but also can validate and encourage the inclusion of native students.”[footnoteRef:22] Moving beyond just researching the ecological effects of TEK, Kimmerer explores the implications of a lack of non-Western research for students in classrooms. She turns to Levy[footnoteRef:23] to express and solidify her concern that students from Native American backgrounds are not as engaged in science. Using another author to support her, Kimmerer identifies that science cannot be entirely successful until it “acknowledges the full spectrum of human-nature interrelationships.”[footnoteRef:24] Again, Kimmerer’s argument is not supported only by the sources provided. Kim produces a piece that echoes Kimmerer’s beliefs, writing that she also considers TEK to support inclusivity. For her, “TEK offers a direct, experiential learning within which the land and its inhabitants are recognized as primary knowledge sources, thus incorporating learners’ lived experiences into the process of learning science.”[footnoteRef:25] With many different ideas on TEK and inclusion in the academic field, Kimmerer’s paper without doubt has a place within it. [20:  Robin Wall Kimmerer, ‘Weaving Traditional Knowledge into Biological Education: A Call to Action’ in BioScience, Vol. 52/5 (2002) page 435.]  [21:  Ibid.]  [22:  Ibid.]  [23:  Dawn Levy, Bridging Tribal, Technological Worlds’ in Science, Vol. 258 (1992) page 1231]  [24:  Marc Bekoff, ‘Redecorating Nature: Deep science, holism, feeling, and heart’ in BioScience, Vol. 50 (2000) page 635.]  [25:  Eun-Ji Amy Kim et al, ‘A Critical Review of Traditional Ecological Knowledge (TEK) in Science Education’ in Canadian Journal of Science, Mathematics and Technology Education, Vol 17 (2017) page 261.] 

Finally, Kimmerer takes into consideration the ways in which TEK can be incorporated into the classroom respectfully. She writes that whilst “the knowledge systems of indigenous people can provide useful models, […] the goal is not to appropriate [their] values.”[footnoteRef:26] She is careful to emphasize that TEK is not there to be exploited, and she is not the only theorist to address this issue. George W. Wenzel examines the use of TEK and the ethics behind it, concluding that it is “essential […] to protect the ‘intellectual property rights’ of TEK holders.”[footnoteRef:27] Wenzel questions who has the right to access, interpret and teach about indigenous knowledge. He raises similar questions to Kimmerer and shows that there are other thinkers in the field who are also concerned with this issue. This shows that Kimmerer has made an effort to not only address concerns and critiques within her paper, but to tackle them too, by offering suggestions to overcome them.  [26:  Robin Wall Kimmerer, ‘Weaving Traditional Knowledge into Biological Education: A Call to Action’ in BioScience, Vol. 52/5 (2002) page 437.]  [27:  George W. Wenzel, ‘Traditional Ecological Knowledge and Inuit: Reflections of TEK Research and Ethics’ in Arctic, Vol. 52/2 (1999) pages 113-124.] 

Frake’s paper discusses cultural ecology, defining it as “the study of the role of culture as a dynamic component of any ecosystem of which man is a part.”[footnoteRef:28] For him, both the environment and the communities that live within it cannot be separated from each other, therefore requiring a focus on how they are interconnected. He states that “the ecological system is a network of relationships between man, the other organisms of his biotic community, and the constituents of his physical environment”[footnoteRef:29],  and his work suggests using ethnography to gain a better understanding. The aim of Frake’s paper is not dissimilar to Kimmerer’s as they both advocate for a broadening of scientific research to include different methods for new perspectives. Although, Frake’s paper is aimed at academics in the ecological and anthropological field as he aims to promote the use of ethnography in cultural ecology.  [28:  Charles O. Frake, ‘Cultural Ecology and Ethnography’ in American Anthropologist, Vol. 64/1 (1962) page 53.]  [29:  Charles O. Frake, ‘Cultural Ecology and Ethnography’ in American Anthropologist, Vol. 64/1 (1962) page 54.] 

Frake’s paper outlines the reasons for supporting ethnographic research before moving on to discuss how it can be used effectively. Frake quotes Hymes, who says “one need not stop with the individual systems, but one must pass through them.”[footnoteRef:30] Frake believes that seeing, understanding and experiencing the cultures’ lives as they do is extremely beneficial, and writes that “productive ethnographies must tap the cognitive world of one’s informants.”[footnoteRef:31] Therefore, when done effectively, ethnography allows researchers to truly understand a culture. Without ethnographic research, the reasons behind communities’ actions and mindsets is likely to remain unknown. Ethnography differs from other research as it is free of preconceived ideas. For Frake, ethnography must “be delimited and defined according to contrasts inherent in the data themselves and not according to a priori notions of pertinent descriptive categories.”[footnoteRef:32] All information gathered is evident in the experiences of the researcher and the practices witnessed. When researchers abandon ideas assumed from Western science, they are truly involved in their research and so are open to learning new things and reporting different perspectives. It is this that Frake believes can benefit the study of cultural ecology, as ethnography can support existing research and whilst helping researchers to gain a new understanding of human relationships with the environment.  [30:  Dell H. Hymes, ‘More on Lexicostatistics’ in Current Anthropology, Vol. 1/4. (1960) pages 338 – 345.]  [31:  Charles O. Frake, ‘Cultural Ecology and Ethnography’ in American Anthropologist, Vol. 64/1 (1962) page 54.]  [32:  Ibid.] 

Whilst Frake’s paper draws on esteemed writers to support its arguments, in comparison to Kimmerer’s writing, there is much less evidence of extensive research. However, his research is backed up by other writers, proving that his arguments are credible and relevant to wider academic context. Firstly, John Brewer supports Frake’s definition and use of ethnography, writing that “ethnography is the study of people in naturally occurring settings or ‘fields’ by methods of data collection which capture their social meanings and ordinary activities, involving the researcher participating in the setting, […] in order to collect data in a systematic manner, but without meaning being imposed on them externally.”[footnoteRef:33] This more recent description of ethnography shows that Frake’s definition is not only legitimate, but is also relevant to research today.  [33:  John Brewer, Ethnography (Buckingham: Open University Press, 2000) p. 10.] 

Similarly to Kimmerer, Frake’s argument relies on there being room in cultural ecology for new research methods. This fundamental belief is confirmed by wider sources. In 2007, Paul Elliott Little wrote, “for a truly ecological science to exist, a sustained dialogue between the social and the natural sciences, focusing on the dynamic and interdependent relationship between the biophysical and the social worlds, is necessary. This requires certain paradigmatic changes in scientific practice at the epistemological, methodological and institutional levels.”[footnoteRef:34] This wider call for action gives Frake’s work a place in current ecological discussion, showing that change is requested not only by him, but by recent writers.  [34:  Paul Elliott Little, Political ecology as ethnography: a theoretical and methodological guide (Brazil: Univsersity of Brasilia, 2007).] 

The benefits of ethnography is also widely discussed among academics who alongside Frake, believe that ethnographical research is beneficial. Some say it “represent[s] a uniquely humanistic, interpretive approach, as opposed to supposedly ‘scientific’ and ‘positivist’ positions.”[footnoteRef:35] This supports Frake’s notion that ethnographic research is there to aid, not overtake, western scientific research[footnoteRef:36], which parallels Kimmerer’s work. For him, ethnography can provide an understanding that cannot be found by simply observing cultures. He therefore reaches the conclusion that incorporating more than one research method into western knowledge is most valuable. [35:  Paul Atkinson & Martyn Hammersely, ‘Ethnography and Participant Observation’, in Strategies of Qualitative Inquiry by Norman K. Denzin & Yvonna S. Lincoln (London: Sage, 1998) page 249]  [36:  Charles O. Frake, ‘Cultural Ecology and Ethnography’ in American Anthropologist, Vol. 64/1 (1962) page 58.] 

Frake identifies that one of the major differences of ethnography in comparison to other research, is the language used. Life must be documented “as the people themselves construe it.”[footnoteRef:37] Each culture has different values and practices which inform their behaviours, and it is only by using their vocabulary that the researcher can fully understand “what role the environment […] plays in the cultural behaviour of the members of a particular society.”[footnoteRef:38] Whilst Frake does not draw on any theorists in this discussion, there are other writers who explore similar ideas. In Little’s 2007 paper, Frake’s suggestions are echoed. For Little, ethnography “incorporate[s] cosmological, ritual, identitary and moral elements that are not always clearly perceived from other disciplinary perspectives.”[footnoteRef:39]He also asserts that ethnography and ecological research go hand in hand. For him, “the ethnography of social conflicts fits well into the ecological paradigm: it focuses on relationships; it makes use of a processual methodology; and it contextualizes the knowledge produced.”[footnoteRef:40] This shows that Frake’s article has a sure place in the educational field, addressing issues that are relevant even years after its publication. Frake’s writing poses genuine questions for scientific research into the interconnectedness of culture and ecology, whilst providing thought out proposals for bettering western knowledge. [37:  Charles O. Frake, ‘Cultural Ecology and Ethnography’ in American Anthropologist, Vol. 64/1 (1962) page 55.]  [38:  Ibid.]  [39:  Paul Elliott Little, Political ecology as ethnography: a theoretical and methodological guide (Brazil: Univsersity of Brasilia, 2007).]  [40:  Ibid.] 

To conclude, both papers advocate for a change in perspective and education in relation to the way the environment in seen by Western scientists. Although both writers propose similar ideas, they focus on different fields of education and the implementation of different approaches. Kimmerer’s use of wider sources and theorists makes her work persuasive and trustworthy. It is clear to the reader that her piece is well researched and is founded on respectable theories, as it is evident that she has read and responded to other academics. Her work is clearly relevant to the academic field today as researchers are still advocating for a change in perspective, whilst suggesting that TEK is a proficient candidate. By highlighting the benefits of ethnography and applying them to cultural ecology, Frake brings together two different academic fields and shows how they can work together to benefit Western research. Both his exploration of the benefits of ethnography, and his application to cultural ecology is backed up by wider researchers. With his ideas supported by the writings of others, his argument becomes conceivable to readers as it is clear that he suggests a plausible and perhaps much-needed solution. Whilst Kimmerer’s paper is seemingly more thoroughly researched, there are many wider sources to support the claims made in each article and provide evidence that their suggestions are well thought out and are appropriate responses, thus making them both convincing papers to their audiences. 
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