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THE INDIGENOUS MAPPING PROJECT

This project contributes new knowledge to inform both research and practice on how local contextual knowledge
can be incorporated into a technological innovation. This study opens new doors for our understanding of how
broad-reaching technology can enhance teaching and learning. The contextual and sociocultural aspects of testing
in diverse indigenous communities is underexplored, and the work of this project promises to serve indigenous
students as well as to enhance the educational advancement of all students in STEM areas.

[VIDEO] https://www.youtube.com/embed/Dii3_S5RlZ0?rel=0&fs=1&modestbranding=1&rel=0&showinfo=0
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FIELDSCOPE

(http://www.fieldscope.org/)

FieldScope is a tool that was created by National Geographic to empower citizens with tools to engage in science.
FieldScope supports community engagement in citizen science through an interactive platform, which organizers
of field studies can leverage to offer sophisticated graphing and mapping visualization tools and resources that can
enhance existing and future science projects.
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INDIGENOUS MAPPING THROUGH FIELDSCOPE

Funded by the National Science Foundation, this project has innovated on the FieldScope platform.
Our innovation can support teachers and students in gathering, sharing, and visualizing meaningful environmental,
cultural, and educational information within and across Indigenous communities. We are working alongside
Indigenous teachers and students in classrooms in Arizona, Alaska, Hawai‘i, and US islands in the South Pacific. 

At the heart is a FieldScope Inquiry: A self-contained project on FieldScope that is set up for collecting data for
meaningful purposes. Through projecs, learners can ask ponder: What is the real world purpose, essential question
or valued human concern that will be explored through this inquiry? Why is it important to conduct this Inquiry?

Projects are nested within a larger FieldScope ecosystem. Data may be gathered by the entire community, groups
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within the community, or individuals. Learners could consider a variety of questions while developing a line of
inquiry.

An important modification we made to the FieldScope platform allows users with different levels of permission
to upload, view, and share information including documents, media files, and environmental data.
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A CULTURALLY RESPONSIVE LESSON CUSTOMIZED
TO A LOCAL CONTEXT.

In the fall of 2020, teacher/co-developer Kaleolani Hanohano presented the CRE Rubric to a diverse group of
Hawaiʻi teachers as a three-day workshop series. At these workshops, participants were encouraged to align,
extend or develop their own curricula using the rubric's place-based standards. One of the collaborations that
resulted from the workshops was a new, place-based distance learning project created in conjunction with another
teacher, Eric Tong of ʻIolani School's ʻĀina-Informatics Network (http://www.nawaiekolu.org
/ainainformatics). This culturally-sustaining curriculum demonstrates a local use case which brought together
genetics and bioethics content from the ʻĀina-Informatics Network (ʻIolani School), civics and Hawaiian studies
at Kahuku High School and FieldScope's spatial and analytical capabilities.

This project teaches genetic ethics rooted in the students' home community of Koʻolauloa on the north shore of
Oʻahu. Students (while engaged in distance learning due to COVID-19) independently survey their respective
neighborhoods for agroforestry products, including papayas, which in Hawaiʻi exist as both genetically modified
(GMO) and non-GMO varieties. Students collect samples of papayas throughout the community to be tested in the
genetics lab by Eric Tong at ʻIolani School. They observe the testing virtually using both synchronous and
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asynchronous modes of instruction. The aim is to connect the GMO papaya data with family and
community perspectives on GMOs in order to advocate for the wellbeing of their community. The data, stories
and resources gathered throughout the project are then mapped onto layers in FieldScope by the students to serve
as a knowledge repository for their community.
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RESOURCES

Training Videos

!"#1  https://wested.box.com/s/3eodx4t1rzhtfec0608urqta3dhzd8gh (https://wested.box.com
/s/3eodx4t1rzhtfec0608urqta3dhzd8gh)

!"#2  https://wested.box.com/s/8pn3nm16lwbdphakgmybo62beoj55ayh (https://wested.box.com
/s/8pn3nm16lwbdphakgmybo62beoj55ayh)

!"#3 https://wested.box.com/s/m028karo0by2103uwi7hkoos1ney7g70 (https://wested.box.com
/s/m028karo0by2103uwi7hkoos1ney7g70)
Culturally Relevant Assessment Rubric

 (http://drive.google.com

/file/d/10_7kTFCXUrIMjlbhJcW0cLI9ZE_GWInO/view)
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A note about the rubric.  

Many nations globally have Indigenous educational initiatives including: Aboriginal Australia, The Ainu, Alaska
Natives, The Bengali, Aotearoa (the Maori), Greenlanders, Kanaka ʻŌiwi (Hawaiʻi Natives), Diné (the Navajo
Nation), Akwesasne (the Mohawk Nation), Saami, South Africa (multiple peoples), Taiwan (there are 3 tribes here
need to name I will add). Common across these models is that they are rooted in Indigenous knowledge systems
(e.g., Barnhardt 2005; Johnson 1992) that have been interpreted for application in formal learning settings by local
communities, educators, academic researchers, and Indigenous elders. We developed a framework for teachers to
help them make connections with students (that they can capitalize on-take out) through instruction and
construction of lessons and assessments surrounding FieldScope. We based this framework on constructs that
come from a variety of culture-based assessments and rubrics including those from the Alaska Native Knowledge
Network, CREDE, Implementing Alaska Cultural Standards, and our knowledge and experiences. A reflective
teacher can use this cultural relevance framework to aid planning and instruction by asking herself the ways
different themes or facets were present in planning, in activities in and out of the classroom, and in assessment for
the class.
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CULTURALLY-RESPONSIVE LESSON PLANNING:
LOCAL INNOVATION AMONG TEACHERS IN THE ʻĀINA-
INFORMATICS NETWORK
This panel highlights a key change made to a mini project embedded within a genetics unit–changes informed
using the CRE tool. In this unit, students come to understand the complexity of genetic enginereing through the
practice of argumentation. The question for students to wrestle with is: Are GMOs inherently good or bad (from a
biotechnology standpoint)? While this question still drives the learning, the focus of the mini project is now less
on debating corporate malfesance and the agriculatural complex. Instead the emphasis is on family values and
ways of knowing, and on hearing community and cultural perspectives.

Before: Student did research on stakeholder positions, investigating for instance famer and scientist opinions.
Students would role play to take positions about some hypothetical aspect of the issue

The full unit on the gentics of papaya can be found here (https://studentcorner.io/projects/xNiVQvFQ4qOz) with
supplementay slides here (https://docs.google.com/presentation
/d/1AP2owMstZ9w7FaBNGEAr5OgkTPTnNsU2gxZ4QiQJt7Q/edit#slide=id.g742fff9795_1_7)

After: The learning has been personalized and humanized. Students seek out different sources and perspectives
inlcuding religious values and beliefs. Family is explicitly part of the design. Students talk with family members
and neighbors to see how they feel about the issue. 
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Links to the lessons are here:

GMO Papaya Project: Lesson slides   (https://docs.google.com/presentation
/d/1sXGKkZVjwuxqRrUV0POPbEERSKv4vX2XHMp7M6fNjDE/edit?usp=sharing)

Lesson worksheets

Unit 13: ʻAi Have a Dream - Gathering Leaves (https://docs.google.com/document
/d/1yCWiXME86eqhclXVNzgk5JOtYJZ0oAaqunOaepPWTWo/edit?usp=sharing)

Unit 14: ʻAi Have a Dream - The Discussion (https://docs.google.com/document
/d/1LQffPNoLZlw852acvZsPHsaqYzh-hoEDbUB9Wd5sPtA/edit?usp=sharing)

Unit 15: Kaleo has this link

Unit 16: ʻAi Have a Dream - The Results (https://docs.google.com/document/d/1KxO4-
QG77rLh4NCAEhBTrdJ1tqXzJ77aUtvkCTt5syc/edit?usp=sharing)

Unit 17: ʻAi Have a Dream - The Research (https://docs.google.com/document/d/15TnYnfiYwzTWZWgL-
TjQAqfnjdWifYbHVc94WObCuEY/edit?usp=sharing)

Unit 18: ʻAi Have a Dream - The Testimony (https://docs.google.com/document
/d/1Np6i2A27zl8K_qGQvCOkfktMUs_2NiqUbPArmjsNjC8/edit?usp=sharing)

Unit 19: ʻAi Have a Dream - Testimony Peer Review (https://docs.google.com/document
/d/12VNBTiiWrzUsF1jNHRK06rtgAPGCPAr_eRwuxAteGuA/edit?usp=sharing)

Unit 20: ʻAi Have a Dream - The Scope (https://docs.google.com/document/d/16RrFrZJYIy9-
WLHfuB5VVbCuk_hS-RWNxOR7OKEW-Lo/edit?usp=sharing)

Unit 21: ʻAi Have a Dream - The Mapping (https://docs.google.com/document/d/1-
BUlgUWY2Vve1BpnzeZJxjAg0oFnivNoIIMkplcGFc0/edit?usp=sharing)

Both teachers relied heavily upon the CRE framework to optimize the lesson materials, including readings,
videos, labs and assessments for cultural relevance and community contextualization. Below is the instrument the
teachers used to modify their curriculum. The red font shows text which has been personalized.
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ABSTRACT
This paper discusses the development of a field-based technology that supports teachers and students in gathering,
visualizing, and sharing environmental data, and importantly, cultural data such as videos of elders, historical maps, and
lesson plans. More than one dozen Indigenous teachers and their students are using this new technology. Data collection
includes surveys, participant observations, teacher work products, and student performances on science assessments aligned
to the fieldwork practices and to the new NGSS. Findings derived through the field learning experiences and supporting
classroom activities will illuminate strategies and adaptions teachers make while providing culturally-relevant, technology-
enhanced science instruction and tools for assessment.
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