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THE INDIGENOUS MAPPING PROJECT

[VIDEO] https://www.youtube.com/embed/Dii3_S5R1Z0?rel=0&fs=1&modestbranding=1&rel=0&showinfo=0

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.

https://aera20-aera.ipostersessions.com/Default.aspx?s=B3-DB-9C-8D-...

7/5/22,1:24 PM



aera (1PosterSessions - an aMuze! Interactive system) https://aera20-aera.ipostersessions.com/Default.aspx?s=B3-DB-9C-8D-...

FIELDSCOPE

ease our understanding of the world we share.

(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

Indigenous Mapping Project: Data Sharing

Pedagogical
. Culture- ___ Populated

@® Cultural Based " by teachers
Teaching

) Resources =
¥ Environmental

Shared Cultural Knowledge
Populated by

— students, teachers,
and community

: : : members
Environmental Science Information

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?

Community Projects

Indigenous Mapping
Project

FieldScope

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.

Role &
Permissions

Data
Accessible
for
Viewing?
Entered by?

Change
Permission
Levels?

Change
User
Roles?

Enter Data?

Administrator

Yes,
Admin can
view all
data
entered by
members
anyone

Yes

Yes

Yes

Indigenous
Member

Only data
entered by
Indigenous
and Local
members
can be
viewed by
Indigenous
members

No

No

Yes, but Admin
must grant
access for each
member on an
individual basis

Local Member

Only data
entered by
Local
Members
can be
viewed by
Local
Members

No

No

No, but Admin
must grant
access for each
member on an
individual basis
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A CULTURALLY RESPONSIVE LESSON CUSTOMIZED
TO A LOCAL CONTEXT.

:: : : 55 - ‘ ' ‘.‘ > «

In the fall of 2020, teacher/co-developer Kalelani Hanohano présented the CRE Rubric to a diverée group of

Hawai‘i 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 ‘Iolani School's ‘Aina-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 ‘Aina-Informatics Network (‘Tolani School), civics and Hawaiian studies
at Kahuku High School and FieldScope's spatial and analytical capabilities.

S A
/| SHAHUKY, Ai Have A Dream fie|dscope
Protecting My Beloved Kaia‘ulu Py
Partnership with Kahuku High School | ‘Aina-Informatics | FieldScope | The Indigenous Mapping Project

‘AINA.l N FORMAT'CS Why are we doing this

place-based research?
-
Collecting evidence that is

s S meaningful and relevant to us
He ali'i ka am:,k he kauwa ke T Tereni
kanaka 28
Th | d . h h f d e Connecting our learning to the
e land Is the chief and man It's issues and problems we are
servant. faced with today.
38
Gain access to the knowledge
Does the GMO pa paya from expe'rts, elders and ktpuna
who guide our place-based
contribute to a more just, b5
healthy and beloved cgmmunity Practice the research steps to
B ‘ collecting data for later review
in Ko‘olauloa? and for use in our learning
portfolios.

This project teaches genetic ethics rooted in the students' home community of Ko‘olauloa on the north shore of
O‘ahu. Students (while engaged in distance learning due to COVID-19) independently survey their respective
neighborhoods for agroforestry products, including papayas, which in Hawai‘i 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 ‘Iolani School. They observe the testing virtually using both synchronous and

https://aera20-aera.ipostersessions.com/Default.aspx?s=B3-DB-9C-8D-...
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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

K3 Providing opportunities for learners to achieve mastery of a concept or practice while
fluidly assuming multiple roles, including learner and teacher.

—

200 ft of Scaffolding
erected by students without
any plans or support from

teachers.

Training Videos

o #1 https://wested.box.com/s/3eodx4t1rzhtfec0608urqta3dhzd8gh (https://wested.box.com
/s/3eodx4tlrzhtfec0608urqta3dhzd8gh)

o #2 https://wested.box.com/s/8pn3nm16lwbdphakgmybo62beoj55ayh (https://wested.box.com
/s/8pn3nm16lwbdphakgmybo62beojSSayh)

o #3 https://wested.box.com/s/m028karo0by2103uwi7hkoos1ney7g70 (https://wested.box.com
/s/m028karo0by2103uwi7hkooslney7g70)
Culturally Relevant Assessment Rubric

THEME NONE CRITERIA
PARTIAL
FULL
Contextualization The learning
e is sitnated in a contexct (place, selting,
requisite practices and Enowledge are |
e Is coberent with knowiledge, perspecting
Crincal The curnculum provides for
Self-Reflection/S e oppertunities to recognige when there i
elf-Determination excamine what will be mast beneficial «
setting/ andience.
e questioning the source of your Enowing
soctal-comotsonal | embodied | dream/ 5 (http://drive.google.com
e activation of buman capacties that ar

realm: movement, dreaming, ininition
(Denzin, incoln &> Smith 2008; K
Kialifa, Gooden & Davis 2016)

e exgploring the elements of the systems th

e reflection on the sitwatedness of self in
Iribe, nation, economric system ele., alo
self-study, and processes for aclive deco
generational] cultural trauma.

Cultural Values The mnstructon

e incorporates Indigenons knowledge sys
appearances and relationships are repr
/file/d/10_7kTFCXUrIMjlbhJcWOcLI9ZE_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 ‘Oiwi (Hawai‘i 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.

https://aera20-aera.ipostersessions.com/Default.aspx?s=B3-DB-9C-8D-...

7/5/22,1:24 PM



aera (iPosterSessions - an aMuze! Interactive system)

10 of 17

CULTURALLY-RESPONSIVE LESSON PLANNING:
LOCAL INNOVATION AMONG TEACHERS IN THE ‘AINA-
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

Should the proposed initiative prohibiting the
cultivation or reproduction of genetically engineered
organisms within the County of Maui, which may be
amended or repealed as to a specific person or entity
‘when required environmental and public health
impact studies, public hearings, a two thirds vote and a
determination by the County Council that such
operation or practice meets certain standards, and
which establishes civil and criminal penalties, be
adopted for Maui County? '

Maui County GMO Moratorium Initiative (2014)
Read the full text

GM Papaya Gel Electrophoresis Protocol

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/1AP20wMstZ9w7FaBNGEAr5OgkTPTnNsU2gxZ4QiQJt7Q/edit#slide=id.g742{tf9795 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.

‘AINA:INFORMATICS
Roots & Representation // GMO Moratorium Bill

The Central Question of this Kauleo! Stand Up and Be Heard
mini-project is: Advocate for your community’s best interests
Does the GMO papaya contribute to a more when it comes to biOteChnOIOQV‘
just, healthy and beloved community in

Ko‘olauloa? 1. Visit the GMO Moratorium Bill Activity ST iy O
slides to read about the 2014 bill which S
would have banned GMOs in Maui County. Om
GMO Papava Resuns 2. There, you will find readings to guide your research and
Watch the live Zoom session for the GMO instructions on how to interview your community.
results and discussion
Round 1 Round 2 3. Using your research, interviews and GMO

Video recordings: - - papaya results, your ha‘awina is to prepare
testimony in favor or against the bill.
Kumu ‘lwa’s slides:

i 4. Record your testimony in the GMO Moratorium
Bill Testimony Flipgrid:
Questions for Kumu ‘lwa? ESRID T
B S @ainainformatics
Record them in Elipgrid: etong@iolani.org

https://aera20-aera.ipostersessions.com/Default.aspx?s=B3-DB-9C-8D-...
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STEP 3 | EXTEND | Write testimony | KAULEO | It is time to Advocate for your beloved community again!

What is legislative testimony? Your job is to prepare testimony to advocate for our community’s position on a GMO
ban. Learn more about when and how citizens testimony works to influence the legislative process in this video:
OPEN HERE: https://youtu.be/7_UnivBuVrM

Writing Legislative Testimony: Use the Legislative Testimony Writing Guide as a way to organize your
thoughts. | OPEN template here: Legislative Testimony Writing Activity

e Personalized writing style

e States a position(ality)

e Series of logical arguments

e Persuasive tone

o Cites evidence for each claim made in support of an argument
Legislative Testimony Writing Guide

I

Links to the lessons are here:

GMO Papaya Project: Lesson slides (https://docs.google.com/presentation
/d/1sXGKkZVjwuxqRrUVOPOPbEERSKv4vX2 XHMp7M6fNjDE/edit?usp=sharing)

Lesson worksheets

Unit 13: ‘Ai Have a Dream - Gathering Leaves (https://docs.google.com/document
/d/1yCWiXME86eqhclX VNzgk5JOtYJZ0oAaqunOaepPWTWo/edit?usp=sharing)

Unit 14: ‘Ai Have a Dream - The Discussion (https://docs.google.com/document
/d/1LQffPNoLZIw852acvZsPHsaqYzh-hoEDbUB9Wd5sPtA/edit?usp=sharing)

Unit 15: Kaleo has this link

Unit 16: ‘Ai Have a Dream - The Results (https://docs.google.com/document/d/1Kx0O4-
QG77rLh4NCAEhBTrdJ 1tqXzJ77aUtvkCTtSsyc/edit?usp=sharing)

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

Unit 18: ‘Ai Have a Dream - The Testimony (https://docs.google.com/document
/d/INp6i2A27zI8K_qGQvCOktktMUs_2NiqUbPArmjsNjC8/edit?usp=sharing)

Unit 19: ‘Ai Have a Dream - Testimony Peer Review (https://docs.google.com/document
/d/12VNBTiiWrzUsF1jNHRKO06rtgAPGCPAr_eRwuxAteGuA/edit?usp=sharing)

Unit 20: ‘Ai Have a Dream - The Scope (https://docs.google.com/document/d/16RrFrZJY1y9-
WLHfuB5VVbCuk hS-RWNxOR70KEW-Lo/edit?usp=sharing)

Unit 21: ‘Ai Have a Dream - The Mapping (https://docs.google.com/document/d/1-
BUIgUWY2VvelBpnzeZJxjAg0oFnivNolIMkplcGFc0/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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CRITERIA

A

Ao

The learning

is situated in a context (place, setting, learning environment, etc.) in which the requisite
practices and knowledge are likely Iu be used.

Is coberent with knowledg and worldviews drasm upon.

Critical
Sclf-Reflection/Sclf-
Determination

E

The curriculum provides for

opportunities to recognize when there is or isn'’t overlap between perspectives to examine what | >

will be most beneficial at this time, in this contexct, for this setting/ audience.

questioning the source of your knowing—going beyond the mental and into the
social-emotional/ embodied| dreamt/ intuitive/ ritual practices.

activation ajbman tapammtlmlmubaMandga beyond the mental reaim:
intuition and jated ritual practices. (Denzin, Lincoin & Smith
2008; Kovacs 2010; Smith 1999, 2013; Khalifa, Gooden & Davis 2016)

exploring the elements of the system that are inhibiting our self-determination.

reflection on the situatedness of self in comtexct of communit(ies), bioregion, tribe, nation,
economic system efc., along with the use of tools for reflection, self-study, and processes for
active decolonization and bealing from generational/ cultural trasma.

The instruction

Indig £ dge systems (ch istic comp and apy
md lationships are 'é»am lationsbips and functions may be present).

places value on 1and, pmpll and/ or history

Jfosters an appreciation for multiple models and perspectives through disambiguation of
parallel worldviews, thereby placing value on the multiplicity of knowledge systems, and
bonoring beliefs.

Pedagogy primes learners to

interpret and extend existing knowledge.

think ‘receptively and intuitively’ (i.c., the practice of learning ‘from’ the land not just
‘about’ the land in order to tap into the bistory of a place to inform decision making).

recognize nature is spatially and temporally dynamic.

pose real-world guestions of community import.

Joster respect and responsibility for the land.

be independent decision makers.

vplate ancestral knowledge and pi day events,

O N| O 0| B W N -

baarld rvkm:ublpl empatly, and knowledge that lead to purpou/nl action,

H
uscs Nldve. heri: ity 1 o
environments that ﬂhuhe

Tearmiers” pricr knowleds P

the implications of bow and when an Indigenous/ beritage/ community/ colonial langnage,
dialect or register is used.

alignment and coberence between the lang: settings for a jon/ activity and
the purposes of the communication or action (process)

wse of both oracy and written literacy skills at appropriate times.

the wse of languages to introduce, reinforce, and establish coberence and internal
cy among cultural values and worldviews (belief systems).

the deliberate creation of a learning environment that is designed to transmit the
dness of all elements of Indi bmwlcﬁe systems

The k i ploys a pedagogy that

Creates appomwu for, pnm@ahon and buhl’ values intergenerational relationships
that are the de of & N Lau Lama 2006).

incorporates familial and social bandx rather than ignoring them (in an effort to increase
fairness).

relationships within the broader community (place] land, people, beritage knowledge) are
reeagicad ar Ady soarvs for ’“_L.'z

PP iy, i ional, familial

b s

are given opp

by
drawing wpon multiple ideas of varying complexip,

extending inquiry of acadentic kenowledge 1o students’ individual, family, and

pm-&;;appamwﬁrkam»mwmhgujamvplummw
Sfiuidly assuming multiple roles, including learner and teacher.

e A aims o

® deep , confi lize, and extend |
® support the growth of teach
furthering

Tndi

. nnhlenn!ingw
4 dand 30 studant thinkl
. mmmmﬁummwm
ibuting to the greater good.

be formative, using assessment for learning rather than about learning

engage learners in building meaningful relationsbips among students, community
members, ancestors, places, land, bistory, efc.

give learners ways to take owmership.

ask students to relate the results of their own work to concerns and values of their

allow recent evidence of learning to inform the next cycle of instructional choices.

1ap diverse representations of cultural and scientific reasoming.

grownd learning in real community questions, allowing students to demonstrate their
kenowledge in a variety of ways, and for real-world purposes.
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AINA-INFORMATICS AND FIELDSCOPE INDIGENOUS
MAPPING PROJECT

Practice with FieldScope
Where does the GMO papaya contribute to a more just, healthy and
‘beloved community in Ko‘olauloa?

FeldScope what are Some of the features of
The Hawaii Indigenous Mapping FieldScope?
Project.

Once you upload data into FieldScope, there are powerful
built-in tools to map and graph data. The best thing is

e  FieldScope will allow us to select desired areas of our for us to create our monitoring station
neighborhood and track changes over time.

e We can compare our neighborhood to other Our class will be ablt_e to see not onl)f our data gpload,
neighborhoods/ but other program participants and their information too.

e If other students or schools in Ko'olauloa are

monitoring other things like rivers, ocean debris, sea What type of data can be uploaded to FieldScope?

level rise, or the ULU tree, we can compare these Basic observation information, including photo uploads and KILO journals
e We can take the data and create a comparison of .
data throughout the Ko'olauloa region. o (what are the conditions at the time of

collection

e We can create maps and graphs to share our data t

|cerm i ane) dieie whin G e, o soil sampling, moisture and nutrients)
o (pollinators; bees, birds and worms)
. If our team discovers something interesting or o (helpful and not so helpful animals)
unexpected, we can map it in FieldScope and have o (including habitat, erosion and presence of
others connect to our new learning. pollution)
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Mapping and Visualizing Data
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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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