
INTRODUCTION

 DESIGNING COASTAL HAZARD CURRICULA AND A TEACHER TRAINING COURSE EXPECTED TO 
CONTRIBUTE TO LONG-TERM RESILIENCE WITHIN RURAL COASTAL COMMUNITIES

CONCEPTUAL MODEL
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Field trip as part of introductory lesson in Goodnews Bay, Alaska. An Elder and local 
expert tells stories of the infamous 2011 Bering Sea storm and the role sea ice played 

in the flooding and destruction of his home (seen on right side of picture).

LESSON DESIGN AND PILOTING

Example of Unit 1 conceptual model that portrays the major drivers and impacts of coastal hazards 
comparing past to current scenarios based on climate changes (artwork by Sarah Maio). 
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In the rural coastal villages of southwest Alaska �ooding and erosion are 
resulting in increased coastal hazards. In this ongoing work we are seek-
ing to address these issues by advancing coastal science literacy through 
the development of middle and high school curricula that integrates 
local Indigenous knowledge, scienti�c inquiry, and place-based active 
learning techniques. Based on our compilation of existing materials, 
expert consultations, and experience working with partner schools, we 
have designed the framework for a two-unit lesson emphasizing 
phenomenon-based inquiry and model learning techniques.

Our goal over the next year is to design and pilot individual lessons that 
will eventually make up the content of a teacher training workshop and 
course.  Through this AGU presentation, we seek to garner feedback, 
new collaborations, and strategies for design and implementation.
   

UNIT DRIVING QUESTIONS
What are coastal hazards, their driving mechanisms, and 
the impacts on our community? 

How can we take action to understand and plan for 
coastal hazards?

 Unit 1:

 Unit 2:

Naknek middle school students record their 
observations during coastal profile activity. 

Naknek high school students are trained to 
measure cross-shore profiles using Emery rods. 

Goodnews Bay middle school students take part 
in introductory discussion of coastal hazards 

led by local Elder and expert.
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Framework diagram showing driving questions linked to major products and outcomes through a series of 
lessons and activities.  It is envisioned that lessons and activities can be carried out individually, mixed, or as 

an entire semester-long curriculum based on teacher preference.

Curriculum Framework

The introductory lesson and 
activities have been piloted with 
middle and high school students 
in Goodnews Bay and Naknek. This 
included both classroom and �eld 
trip activities guided by local 
visiting scientists, community 
Elders, and local experts. During 
the �eld trip, students took pro�le 
measurements and completed 
�eld drawings. Current evaluation 
and revision of the lesson plan is 
re�ning the work�ows that will be 
carried out to develop the 
remaining lessons. 

Once the process of 
design-pilot-evaluate is complete 
the materials will serve as the 
content for a 3-credit teacher 
training course including online 
modules and a week-long 
workshop.

Additional funding support is 
needed to support the teacher 
training component of this 
strategy.  
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What are coastal 
hazards, their driving mecha-

nisms, and the impacts on 
our community? 

Case Study Narative 
2011 Bering Sea Storm 

Conceptual 
 Model Construction and 

Presentation
(see model above)

What are
water level compo-

nents of storm surge 
and sea level rise?

Why have recent 
changes in sea ice led 

to increased storm 
impacts?

How do waves 
form and translate 

energy onto the
coastline?

What are
erosional processes 

and their impacts on 
our community?

How does thawing 
permafrost lead to 
increased coastal 

erosion?

Waves and Erosion PermafrostStorms and 
Water Levels

Sea Ice , Climate  
and Fetch

-Wave tank demo and  
   diagram 
-Concept/calculation of  
   wave impact hours

- Sea level change  
   water tank demo
- Diagram drawing of 
   surge components

- Historical sea ice 
   change calculation
- Clay model of sea ice, 
   fetch, and impacts

- Making permafrost 
- Permafrost thermo- 
   erosion mini model

- VR model - blu� 
   erosion
- Drawing of crossshore 
   erosional processes

How can we take 
action to better understand 

and plan for coastal hazards?

Building Coastal 
Resiliency

Understanding 
Coastal Change

How do we 
produce and present 
data products to our 

community?

How do we 
map and monitor 
erosion to support 

planning?

What is the 
history and community 
experience of �ooding 

and erosion?

What
careers can I pursue to 

help my community 
become more 

resilient?

- Elder  classroom visit 
   demo interview 
   with teacher 
- Ask an Elder student 
   interview

- Shoreline change 
   analysis transpar-
   ency map
- GIS based shore 
   change analysis

-Cross-shore pro�le 
   �eld trip activity
- Graphing and 
   pro�le diagram

- Job role play activity 
   with local leaders
- Cover letter writing 
   activity

- Case study of regional 
   strategies
- Scenario mapping, 
   drawing and writing   

Coastal Resiliency 
Mitigation  and Adaptation 

Strategy Book 

Scenario model poster 
and public presentation


