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Do you believe in climate change?

Do you believe it’s happening?
Do you believe that human activities are causing
climate change?

Do you believe that most scientists agree that it’s
happening?
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~~ National Poll Results

October, 2009: 57% said there was solid evidence of
warming (down from 77% in 2006 and 71% in 2008)

October, 2009: 36% said humans were the cause of
climate change (down from 47% in 2006 and 2008)

December, 2009: 36% said that scientists were
generally in agreement that the world was warming

(down from 56% in May, 2009)
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“Six Americas”

The Alarmed (18%)
I'he Concerned (33%)

I'he Cautious (19%)
['he Doubtful (11%)
T'he Dismissive (7%)
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/ASpectrum of Attitudes toward the

Certainty of Science and the Scientific
Method
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A Cultural Responsiveness
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Alaska Standards for
Culeurally
Responsive

People, Ocean, and Climate

HANDBOOK FOR

Culturally
Responsive
Science
Curriculum ......
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13 ]n the winter in Selawik, if it's clear and cold, -20° or
-30°F, maybe there are a few clouds but its nice and
calm. The wind isn't supposed o blow now. If the wind
starts to blow when its not supposed to, people gathered
maybe in the store will say “600, cold." In lfupiat they say

glunauraugtug which means he's beckoning the storm
You know it will be stormy—blowing, drifting snow. It
makes you decide to stay home. Animals will stay home
toa. This is very reliable. 3

Jonas Ramoth, Ifupiaq Eider

PUBLISHED BY THE ALASKA SCIENCE CONSORTIUM AND THE ALaska RURAL SysTemiC INTIATIVE



Alaska Native Cultures
Indigenous Cultures
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“Alaska Bush” culture
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~What is cultural relevance and/or

responsiveness?

In what educational contexts is it important?

Relevant /responsive to which culture(s) or sub-culture(s)?
Who decides relevance?

How can relevance and responsiveness be measured?

Are there limits to cultural relevance?
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| Ways of Knowing

Western science

Place-based Knowledge

e Traditional Knowledge or Indigenous Knowledge and
Wisdom

e Local Knowledge
* Sense of Place (over a long-time period)

“Information, understanding and wisdom accumulated
over time based on experience and often shared within a
group or community”
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Science as a “Way of Knowing”

Requires a rigorous method of inquiry and
standards of validity that are consensus-based.

[t provides a way to marshal evidence of
environmental change and the rate of change.

It provide conceptual understandings about
complex and interrelated processes.

It does not “prove “ anything or find absolute truth
or 100% certainty.
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Place-based Knowledge

[s personal and often anecdotal or qualitative
[ts validity is in its lived experience.

[ts authority is determined by the community that
regards certain people as wise.

It is often shared through story-telling.

For indigenous people, it is inter-generational and a
worldview that extends into spiritual and ethical
realms.
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—The Arctic is Warming Faster than the
Rest of the Globe

Arctic Temperature Trends Annual J—D 2000—-2009 L—OTI(°C) Anomaly vs 1951—1980 51
Winter Data, 1966-1995 \ I T 1
A

N
1966-1995 ‘\
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Ice Ancmaly (million square km)

Northern Hemisphere Sea lce Anomaly
Anomaly from 1978-2000 mean

2000 medianminimum
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Sepfember 16, 2007 Sed Ice Concentration (%)

0 50 100

Arctic Sea Ice -
Shrinking, Thinner,
and Younger
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/ Shrinking Sea Ice Means Less Physical
Habitat for Marine Mammals
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Changing Ice Conditions Makes Subsistence
Hunting More Difficult or Dangerous
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Faces of Climate Change
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& holistic

application of skills and
knowledge

= trust for inherited wisds
* respect for all things

& practical experimentation
* gualitative oral record
* |geal verification

& story connected to life,
values, and proper behavior

Alaska
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» includes physical &

= gmphasis on practical

* commurication of metapho

= intagrated and applied to
daily living and traditicnal
subsistence practices

Common
Groumd

Crganizing

Frinciples

* uriverse s unified

* body of knowledge stable

but subject to modification

Habits of Mind

* honesty, inguisitiveness
* DErSEVEerance

* ppen-mindedness

Skills and Procedures
= empirical cbeervation in
ratural settings
* pattern recognition
= verification through repetition
* inference and prediction

Knowledge
» plant and animal behavier, eyeles,| Procedures, evidence and
habitat needs, interdependence;
= properties of objects and

materials;
* position and motion of
chjects; = discipline-basead
* cycles and changes in / * micro and macro theary
earth and sky [e.g. cell biology & physial-

Western Science
& part to whole

* imited to evidence and
explanation within physi

» skepticism

* tools expand scale of
direct and indirect observa-
tion & measuremaent

* hypathesis falsification
* global verification
* gquantitative writben
= communication of

theary

ogy, atomic theory, plate
tectonics, &te.)

* mathematical models




Climate Change

Western Science

Climate science requires
systems thinking

Gathers observations over a
range of scales — study site to
global

Has difficulty integrating
knowledge across disciplines
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Alaska Native Knowledge

Is holistic

Gathers observations locally
over long periods of times.

Knowledge of interest (e.g,
where to find marine
mammals) can integrate
multiple variables.



~— Alaska Strategies for Integrating

Scientific and Place-based Knowledge

Integration of both into the curriculum, lesson plans, and
teacher professional development

Sustained scientist-teacher partnerships

Science fairs with requirements for cultural or community
relevance

Facilitation of scientist-community partnerships and
learning cycles

Emphasis on storytelling
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) Integration into K-12
Curriculum

ALASKA NATIVE

EARTH SCIENCE Culturally R ROy
LITERACY PRINCIPLES SENOYS ST ©OUCATION
; Science Responsive
Curriculum .. Schools VIEWS FROM

e

or : L Edited by
STl o e Ray Barnhardt
T i ; 0 Angayuaaq Oscar Kawagley

Tha g mgnn el baprory, Domo o Leve bamy
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Alaska Narive Knowledige Neowork
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http://ankn.uaf.edu
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Lessons & Units

A database of lessons and units searchable by content and cultural standards, cultural
region and grade level. More units will be available soon. You can use Acrobat Reader
to look at the PDF version of the Cover Sheet for the Units and Self-Assessment for
Cultural Standards in Practice.

Here are the units available now:

Whouy Sze Kuinalth
"Teaching Our Many Grandchildren"

Tauhna Cauyalitahtug
[(To Make a Drum)

Math Story Problems

| 5t. Lawrence Island Rain Parka | Winds and Weather | Willow

| Driftwood | Snowshoes | Moose

Animal Classification for
Yup'ik Region

Plants of the Tundra Rabbit Snaring

The Right Tool for the Job
Fishing Tools and Technology

Blackfish Family Tree

Medicinal Plants of the Kodiak
Alutiig Archipelago

Digging and Preparing
Spruce Roots

Beaver in Interior Alaska

Moose in Interior Alaska Birds Around the Village Dog Salmon
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Dealing: with... acceleraﬁng

— Change

=== .o COSEE Manual for
' Science Camps, Fairs and
Projects

Ocean Science
Fairs:
Focus on ocean,
watersheds, and
climate change

A Manual with 200+ Project Ideas
“How-to” Videos on
http://ankn.uaf.edu/Curriculum/COSEE/index.html

On-site Support

Al as ka Local winners compete in the State Science Fair

People, Ocean, and Climate
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Team/Individual
Student(s) Name(s)

Name of Project

Scientific
Process

Experiment

Scoring

COSEE Science Fair

A question was asked, but not
well persued. This is more of a
library project than a hands
on science project.

Clear hypothesis, data gather-
ing and performance of exper
iment or observation.

The projectinvolved hands-on
activity, organized thinking and
good observation skills.

Total Score

Exceptionally well done
with insightful perfor
mance and conclusions.
The studentwas im
mersed in the project,
trying several methods,
even unsuccessful ones.
The student thoroughly
explored the original
question.

Data

Data is somewhat disorga
nized. Difficult for reader to
understand the results.

Data was collected, but not
enough for conclusive results.

The data is organized and
tells the reader what hap-
pened. Enough data was
collected to make adequate
conclusions.

The data is overtly or
ganized and displayed
in several ways includ

Two Types of Judges

Two Types of Scoring Rubrics

ing graphs and charts.
There wasenough
data for conclusive
results.

£
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Team/Individual
Student(s) Name(s)

Name of Project,

Cultural
Values

COSEE State
Science Fair

Scoring- Elders

The presentation by the stu-
dents and display of his/her
project maintains the cultural
values of his/her area.

Needs more
work

Total Score

Good Excellent

Quality
project

The student's waork is well
done. The project is organized
and attractive. It shows good
thought. The presentation is
clear and confident. The dis-
covery process is evident as
used in village life.

Needs more
work

Good Excellent

The project is a study of

Needs more

Good Excellent
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Curriculum Salmon-in-the-Classroom Scientist Involvement
Development for Learning Community and Partnerships
Large Marine Ecosystems
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Sustained Teacher-Scientist
Partnerships
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Quinagak
Students &
The Bering Sea
Drifter Study
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School & Community

Monitoring Projects

Analyze Data
Gather
information

from mllltiple

sources
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Spring 2009 Ice Trails - Barrow, Alaska Produced by:  pat Em:l:um&;r! Uriversity of Alaska Faitacks —
Updated on May 20, 2003 | Satelite image from May 16, 2008 Lowts o rgl,mw ) . e
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Seasonal Ice Zone Observing Network

T15250°N

Ice Trails

Placement of trails integrates
knowledge about ease of travel,
safety, stability, and persistence
through the season
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Sea Ice & Weather Monitoring
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* Leadershipz Mara L Deans, director

* Location: COSEE Alas

Alaska

* Website: nttpe/ fwwscosenalasks net

* Collaborators/Partners: Alaska Ocean

Ohserving Systerm, Alazka Sea Crant, Univers
of Alaska Fa

Anchorage Schaal District, Marth Pache

ks, Alaska Sealife Center,

Research Board

* Co-Principal Investigators, and Key Project

Partmers: Mol i1 Ocean

ty of Macka Fairbanks, School of

ies and Ocean 5

ces), Ray Bamhardt
bainks, Center far
Paaila Cullenbery,

udi
Sea Crant}, |es

4, Texas Cail Rayma

v finks -
Schioal District) Nara Deans, D

ctor (Alazka

Ocean Observing orth Pacific

Research Board), 4

decson (Saandview
Universty of Alaska
Fairbarks), Alan Dick (Curricubam Cansubant)

ed in Ancharage,

CENTERS FOR OCEAN SCIENCES
EDUCATION EXCELLENCE

| COSEE ALAska

Mission: Ta help ocean scentists achieve their

and share placy

d knowledge
change with the COSEE network.

‘What We Do: Wark closely with ocean scientists,

educators and coastal cammunity members to

enhance oce

nd climate change literacy in farmal
| and informal audiences and the public:
* Weave: Link scientists, educatars and coastal

communities in Alaska and naticnwide with

emphasis an acean climate change.

* Bridge: Communicate western science and
traditional knowledge about ooean dimate
change fo Alaska and the naian.

ration in coean sciences by

* Invite: Increase part

underrepresented and under served audiences

* Pathfind: Provide taals and senic

scientists for effective outreach wit

acean climate change lite

.

* Share: Enhance tracher capabitics far

incarparating ocean cl

te change and place

bazed knawledge into curmicula

THEME: People, ocean,

Why We Were Established:
established as both 2 regian:

COSEE
aska) and thematic

ska was

center (Peaple, Oceans nd Climate Change) to

weave together traditionsl knawledge and western

science about

n climate change in the nacth.

and climate

Weave - link scientists, educators, and coastal communities in Alaska
and nationwide with emphasis on ocean climate change.

Bridge western science and traditional knowledge about ocean climate
change to Alaska and the nation.

NTERS FOR OCEAM SCIENCES
EDUCATION EXCELLENCE
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Division of
. Ocean Sciences

University Partners + Informal Education Partners +a Formal Education

Seﬂﬁm Alaska Ocean Obsenving System @ m

Partner

[ |
Alaska Ssallfe Contar
L Anchorage
LHIVERSITY OF School District
ALASKA
FAIEEBEAMES
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Teaching Resources at
http://www.coseealaska.net

Join http://oceanseanet.ning.com
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/ :Q- NING Create a Hing Network!

SEANET

An informal network of people who communicate about research in Alaska's seas

Seanet Cosee signOut | Search SEANET

GOOGLE DOCS FIX

NING

Social Networking Site

g

Welcome to SEANET, Seanet Cosee! - 4

- : Invite Customize
- ~ -, > v { » " T.,. i m— T
Here are a few things you can do right now Mombars ongarrc

EVENTS . EDIT
MARCH 2010

S M T W T FE S
i: 23 & & &

o B |y Al 41 18 cad

14 15 16 17 18 13 20

21 22 23 24 25 26 27

28 29 30 31

C@SEE Alaska

OCEAN SEANET . EDIT

SEANET is the Ocean Scientists and Educators in Alaska Network
and has the goal of promoting Alaska ocean and climate change
literacy.

The group is open to everyone with an interest in communicating
about research and traditional knowledge about Alaska's seas -
scientists, educators, outreach, communication, and media
specialists; students of all ages, and community members.

Network site additions are moderated by COSEE-Alaska. Please

People, Ocean, and Climate

Content

SEANET COSEE

Sign Out

=4 Inbox

¥ Alerts

@ Friends - Invite

% Settings

Quick Add... [=]
ABOUT

n Marilvn Sieman
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