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Vision and Narrative

• Design a Physical Earth Science curriculum that is 
culturally and placed based while still achieving 
state science standards. 

• This curriculum should deepen students 
understanding of the knowledge that has been 
passed through generations, and how that 
knowledge makes science relevant to their world 
and community.

• This curriculum will replace the textbooks that are 
currently in use across the district.

• House the curriculum on Canvas in an online 
format.



Incorporating Local Cultural Traditions

Traditional Seasons
• Auraq: Summer June/July/August
• Ukiaksraaq: Early Fall August/September
• Ukiaksraq: Fall October/November
• Ukiuq: Winter December/January/February
• Upingaksraaq: Early Spring March/April
• Upingaksraq: Spring April/May/June
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Northwest Arctic Borough School District 

Cultural Values Drum

Language is the anchor point for all the other values.



• Science and technology have been essential to the people for Alaska 
in its past, its present, and will be increasingly important in the future.

• Providing a firm foundation in science education for all students in 
Alaska is a bright opportunity and essential challenge. 

• The State’s science standards provide the foundation for defining 
what students should know and be able to do in terms of scientific 
knowledge and skills

SCIENCE STANDARDS FOR ALASKA



Why Physical Earth Science
• In the initial vision discussions, it was mentioned that most of our 

cultural programs are in elementary and middle school.

• By the time students are in high school, they do not see relevance in 
what they are learning.

• In other words
• How will they ever use it? 
• How does it apply to their life, etc?

• Science is the perfect course to infuse cultural and place-based 
knowledge.

• Emphasizing that people have been using science skills in the 
Northwest Arctic long before it was called science.



Naming the Course

Physical Earth Science 

• The official name of the course on transcripts and with DEED.
• Students need this course to satisfy Alaska Performance Scholarship 

requirements.
• Students who transfer between Anchorage/Fairbanks and NWABSD 

schools will receive credit toward graduation. Most school districts require 
a physical science course to graduate.

Nuna Iḷisimman
 
• Our local name for the course
• The Iñupiaq words mean to study or learn about the Earth.
• Agreed on by the Language Committee, the Iñupiaq teachers, and 

administration.



Writing Approach

• The course is Physical Earth Science.

• The lessons are written from an Earth Science perspective.

• Appropriate physical science content is immersed into the 
lesson.

• This is a change from how this course is traditionally taught.
• Physical and Earth Science are usually taught as separate 

parts.
• This course integrates them together.

• Because this is a change in tradition, we will have to 
carefully train our teachers to understand we are still 
meeting standards with this new approach.



Initial Project Development
• Research Indigenous ways of learning.

• Research to see if complete cultural and place-based science 
curriculums have been developed any where else.

• Review resources available from the school district.

• Videos

• Photos

• Educational curriculum that can be incorporated

• Begin developing a scope and sequence that aligns with seasons.

• Set the course up so that teachers new to the region have the 
cultural information imbedded in the course.  



ASK YOURSELF
•What do I want the learners to know or be able to do at the end of the unit, day, lesson, week, 

or lab? (Objective)

•How will they show me they are progressing or have mastered the knowledge or skill? 

(Assessment)

•How can I assist them in getting there? (Materials and Activities)

•Ask how I can use these to better student understanding:

 ENGAGE       EXPLORE       EXPLAIN       EXTEND       EVALUATE

Learning Objectives:
•Develop learning objectives for each lesson.

Course content
•The Earth Science focus, with a connection to Physical Science, was effectively integrated into 

the lesson.

•How does this relate to our region or community?

•Tie all lessons into our region and Alaska as much as possible.

•Create a reference section; avoid plagiarism. Give credit where credit is due.

•Give credit for images – free images are best.

Culture and relevance to our region and Alaska are the key parts of this course.

•What discussions could students have with local knowledge bearers?

•Always tie the lesson back to local, regional, or state knowledge.

Key Terms: Identify key terms for units/lessons.

•Identify English key terms.

•Identify Iñupiaq key terms. 

•Each lesson must include Iñupiaq words.

•Share the words with Iñupiaq speakers to be sure the correct word is used as it relates to 

science.

Dictionary: Add these words and their definition to a dictionary.

Assessments: Develop and embed different types of assessments into lessons.

•Formative examples:

• Classwork/homework assignments, quick writing, In-class discussions

•Summative examples:

• Tests, Projects, Essays / Reports

Activities/Labs: Develop labs and activities for the unit.

•Cultural Connection/activity

•Identify the Iñupiaq Season and develop activities related to the season whenever possible.

•Teacher guide / Student guide

•Identify safety reviews for labs and activities.

•Identify materials needed for labs and activities

Standards
•Identify standards for each unit

• Alaska Science Standards

• Iñupiat Iḷitqusiat

Multimedia Link examples:

•Video interviews with community members.

•Other relevant videos.

•Embed the video link in Canvas Studio and add a quiz to the video.

Thinking Skills
•Develop higher-order thinking skills through the lessons and activities.

•See examples from Bloom’s taxonomy in teacher resources.

Maps:
•USGS / Need a contour map for each village

•Print and laminate copies for each site

Forms:
•Safety 

•Visitor

•Lesson Plan

Teacher Resources
•Make pages

Graphic Organizers

•Whole Class Choral Reading

•Academic Conversation Starters

•Academic sentence frames

•Using Kinesthetic Activities for Classroom Instruction

•Building Background Knowledge

•Activating Prior Knowledge means both eliciting from students what they already know and 

building initial knowledge that they need in order to access upcoming content.
https://esolonline.tki.org.nz/ESOL-Online/Planning-for-my-students-needs/Resources-for-planning/ESOL-

teaching-strategies/Thinking-and-metacognition/Activating-prior-knowledge

Photo credits:
•Get photo releases

Development Guide
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Why do we need a Scope and 
Sequence?

The terms scope and sequence describe what you teach and 
when you teach it. 

When educators follow a solid scope and sequence, no 
assumptions are made about what students do or do not know, 
or what they can or cannot learn. 

Instead, all students are taught according to a clear and 
intentional plan in which skills are taught systematically and 
cumulatively.



Developing a Scope and Sequence

Cultural Research

• Review Alaska Cultural Standards for Educators and Students.

• Research regional cultural expectations.

• Develop an understanding of what is means to infuse place and culture into a curriculum.

Academic Research

• Research current materials and curriculum.

• Review state science standards in both Physical and Earth Science.

• Understand what is expected for middle school students and then build a curriculum that 
builds on that prior knowledge.

• How can we rearrange a traditional curriculum scope and sequence into one that fits our 
cultural calendar as well?



Scope and Sequence









CANVAS

• The CANVAS course is 
arranged by modules.

• Teachers have access to 
all modules.

• Students have access 
only to published items.

• This allows for teacher 
resources to not be 
available to students.

Teacher View 



Student View 

The student view has a
the same layout, but it 
only shows items that are 
published for them to 
complete.



Educator 
Resources



Unit Modules

• Contain 5-10 lessons

• Have a Knowledge Bearer 

Discussion in the first or 

second lesson.

• Are divided into lessons made 

of:

• Lesson Objectives

• Read and Learn

• Assignments

• Activities

• Quizzes



Lessons Include:

• Vocabulary in Inupiaq and English

• Objectives

• Knowledge Bearer Discussion

• Science Content

• Examples that tie the lesson back 
to the region or state.

• Assignments

• Videos

• Activities



Read and Learn 
• What is it?

• This is the content that we are teaching our students.
• It is set up in a textbook format so that students may follow the 

sequence easily.
• The font is a larger font making it easier for students to read.

• How is it used?
• Teachers may put this onto their smart board and use it like a 

PowerPoint.
• Teaching the content of the lesson.

• Assignments and activities are embedded in the lesson as it is taught 
rather than waiting until the end of the reading. This allows students to 
see where it fits in with the content being taught.

• The lessons are intended to be taught by the teacher with discussions 
as they go along.



Excerpt from Unit 6
The Earth’s Oceans





Teacher Training

• Vision and goals in teaching a course like this.

• Indigenous knowledge and ways of learning.

• Materials and lesson planning.

• How to teach this course.

• How to use the CANVAS course.

• Wednesday Wonders

• Working with your local bilingual teacher.

• Knowledge bearers in the classroom.

• ETC….



Lesson planning makes better teachers.

How to write a lesson 

plan that shares the 

required information 

and is still meets your 

organizational needs 

as a classroom 

teacher.



Wednesday 
Wonders

………

A
Collaborative
Time Shared by 
all Sites

A



Collaborating with Bilingual Teachers

• Teachers were asked to present cultural activities that will work in a 
science classroom.

• These were taken back to the office and are being put into a usable 
science format taking their knowledge of culture and subsitence and 
infusing it with science concepts.

• These will be activities that the science teacher and the bilingual 
teacher can do together with their students.

• We received 30 activity ideas.

• They will be divided for use between the Physical Earth Science Class 
and in the Biology class.



 

Iñupiaq Season:  
Ukiaksraq: Fall   
September 

 Lab / Activity:  Eskimo Potato 
                                       

Guiding Information / Lesson Overview Directions 

 
Iñupiaq words:  
Digging: Paksrak 
Eskimo Potato: Masu (C) or Masru (K) 
Mouse Cache: Nivit 

Digging tool called sikłaq or masunniun is used to unearth the roots. 
 

Hedysarum alpinum is a species of flowering plant in the legume family known by the 

common name alpine sweet vetch. It is called masu or masru in the Iñupiaq language. It has 

a circumpolar distribution, occurring throughout the northern latitudes of the Northern 
Hemisphere.  
 

We will be learning the time and the place to dig for this Eskimo Potato also 
known as Masru or Masu.  
 
This plant generally grows in the boreal and northern temperate climates. It occurs in tundra 

and taiga habitat types, in floodplains, grasslands, and dry forests. It is well adapted to 
calcareous or limey soils. It is usually not a dominant species, but it is considered dominant 
in several river deltas and plains in Alaska. It is a pioneer species on floodplains that have 

been recently scoured by water and ice. It grows with willows and birches along waterways 
and in forests dominated by spruces It grows on grasslands with grass species. 
 

Native Alaskan peoples used and still use the plant for food, particularly the fleshy roots. 
The roots are said to taste like young carrots. The Iñupiaq people call the plant wild potato 
and obtain dietary fiber from the roots. They locate stores of roots that have been cached by 

mice. The roots may be eaten raw or prepared in several ways, including boiling, roasting, 
and frying in grease. They are stored in seal oil. They are sweeter when stored in seal oil. 
The seeds should not be eaten raw, or in large quantity. (1) 

 

Learning Objectives:  
After completing the lessons in this unit, students will be able to: 

1. Know where to find the Masu/Masru. 

2. Know what season to harvest these plants. 
3. Understand the biomes and soil types of these plants live in. 
4. Understand the nutritional value of these plants. 

 

Teacher Background: 
 
Plan and do this activity with your bilingual instructor. 

This is an excellent activity to involve elders and community members.  They can show you 
how to find a mouse cache, how to collect the plants, clean, and prepare the food. 
 

Materials:  
§ Shovel 
§ Pick Axe 

§ Gloves 
§ Bucket or Burlap Sack 
§ Hand Sanitizer 

§ Photos of the plant 
§ A real plant that has been harvested to show the students what it looks like 

 

Time Frame:  
Part of three class periods. 
Day 1, introduce and discuss the plant. 
Day 2, harvest the plants. 

Day 3, prepare the plants for eating. 
 

Other words to remember:  
Boreal, Tundra, Taiga, Floodplains, Grasslands, River Delta, Pioneer Species, Mouse Cache, 

etc. 
 

Academic Standards:  
§ Iñupiat Iḷitqusiat: Responsibility to Tribe, Hard Work 
§ Alaska Cultural Standards:  

o C.1: Culturally knowledgeable students actively participate in various cultural 
environments. Students who meet this cultural standard can perform subsistence activities 
in ways that are appropriate to local cultural traditions. 

§ Science Standards for Alaska: 
o HS-ESS3-1. Construct an explanation based on evidence for how the availability of 

natural resources, occurrence of natural hazards, and changes in climate have 

influenced human activity. 

Lesson Developed by: Dolly Custer, Jennifer Greene, Denny Hadley 
June 27, 2024 

 
Task:  
 

Today you will learn about the Eskimo Potato, Masu/Masru. 
We will talk about where they live, their nutritional value, how 
to harvest them, and how to prepare them for eating. 

 
 
Directions:  

Day 1 
§ Introduce and discuss the plant. 
§ Where it lives. 

§ Soil types found in. 
§ Nutritional Values 
§ Cultural connections. 

§ Mice caching it. 
 
Day 2 

§ How we will harvest the plants. 
§ Demonstrate safety while harvesting. 
§ How to use a shovel or pick ax 

§ How to clean and carry the harvest. 
§ Respecting the mice by leaving food for them. 

 

Day 3 
§ Prepare the plants for eating. 
§ Prepare for storing. 

§ Safety when eating. 
 
 

 
Works Cited: 

1. https://en.wikipedia.org/wiki/Hedysarum_alpinum 

2. https://www.arlis.org/docs/vol1/A/29819325.pdf 
 

 

  

 

 

Iñupiaq Season:  
Upingaksraq: Spring 

April/May/June 

 Lab / Activity:  Iłhuaġniq Smelt Fish 
                                       

Guiding Information / Lesson Overview Directions 

 
Iñupiaq words:  
Iłhuaġniq: Smelt 

Qaaq-saq: To seine 
 

Osmeridae 
Osmerus mordax dentex Rainbow smelt 

Hypomesus olidus Pond Smelt 
Mallotus villosussmelts Capelin 
(Osmeridae)  is a species of fish in the ?????????? family.  It is commonly known 

by the common name smelt.  It is called Iłhuaġniq in the Iñupiaq language.  

Smelt are found primarily????????? 
 

We will be learning the time, ways, and places to harvest Iłhuaġniq. 
 
Part of learning how and when to harvest smelt is by observing the river.  Rivers are 
impacted by things such as: seasons, temperature, water type, tide, rainfall.  These impact 

the various types of fish that live and move thorough our waters.  Various species has 
different needs. 
 
In this case, we are studying smelt.  Smelt are important to the Iñupiaq people of the 
Northwest Arctic for many reasons??????????????? 

 

Harvesting Iłhuaġniq /Smelt is a skill that has been passed down from elders.  Smelt 
migrate through our rivers after the ice breaks up from the freezing winter.    
 

Learning Objectives:  
After completing the lessons in this unit, students will be able to: 

1. Know where to find the Iłhuaġniq 

2. Know what season to harvest these fish 
3. Understand the biomes and water types that these fish live in. 
4. Understand the nutritional value of these fish. 

 
 

Teacher Background: 
 
Plan and do this activity with your bilingual instructor. 
This is an excellent activity to involve elders and community members.  They can show you 
how to harvest and prepare the fish. 

Materials:  
• Seine Net • Throw Net • Dip Net • Fishing Rod 

• Bucket  • Hand Sanitizer • Photo of Iłhuaġniq Smelt 

 

Time Frame: Part of three class periods. 
Day 1, Introduce and Discuss  
Day 2, Harvest  
Day 3, Preparation for storage and eating.  

 

Vocabulary:  
Circumpolar, River Delta, etc. 
Anadromous: which means it lives part of its life in the ocean and part of its life in 

fresh water.  

Academic Standards:  
§ Alaska Cultural Standards:  
o C.1: Culturally knowledgeable students actively participate in various cultural environments. Students who 

meet this cultural standard can perform subsistence activities in ways that are appropriate to local cultural 
traditions. 

 

Task:  
 

Today you will learn about the Iłhuaġniq / Smelt Fish 
We will talk about where they live, their nutritional value, how 
to harvest them, and how to prepare them for eating. 

 
 
Directions:  
Day 1 
§ Introduce and discuss Iłhuaġniq. 

o Where it lives. 
o Water type it is found in. 
o Nutritional Values 
o Cultural connections. 
o What eat Iłhuaġniq. 

 
Day 2 
§ How we will harvest the Iłhuaġniq Smelt 

o Demonstrate safety while harvesting. 
o How to use the different types of nets 

o How to clean and carry the harvest. 
o Respecting nature and where the fish live. 

 
Day 3 
§ Prepare the plants for eating. 

o Prepare for storing. 
o Safety when eating. 

 
 
 

Works Cited: 
1. https://en.wikipedia.org/wiki/Hedysarum_alpinum 
 

The American Heritage Dictionary defines smelt as "Any of 
various small silvery marine and freshwater. 

 
  



Assignment 

and Activity 

Samples



Assessment

In the form of quizzes, 
exams, and informal 
assessment.



Videos
Short videos relating to the 
topic being discussed are 
periodically included in lessons.
These videos are 5 minutes or 
less and include questions to 
answer as they watch.

Sample topics:

• Elders sharing about medicinal 

plants.

• The science of igloos.

• Investigating phenomena.

• What is a Fjord?
• Mariana Trench
• and more 



Pilot Sites FY25
• 5 sites

• Deering – did not complete the pilot

• Kiana – completed pilot

• KMHS – did not complete the pilot due to teacher turnover (3 different teachers).

• Noatak – completed pilot

• Shungnak – completed pilot

• All sites met periodically during Monday collaborative time.

• All teachers met in person for one week of training and professional 
development, along with the bilingual teacher from their site.

• Four of the teachers will not be teaching next year.

• Feedback received from two sites is on the next slide.



Teacher Feedback:
How was the presentation order in the read and learn?

• The lesson order was ok.
• It worked for me.
• The teachers made adjustments when we met as a group.

Were the cultural activities appropriate for this grade level?
• Yes, cultural activities are age-appropriate.

Could you see community members sharing information if we incorporated this into additional units?
• Absolutely
• Yes

Did the depth of knowledge in the units covered meet the rigor you expect?
• If yes, how? I believe so. They were, for the most part, thought-provoking and can easily be adjusted in the 

classroom to be more or less rigorous based on our students' needs!
• If not, how can it be improved? No responses.

Was the reading level appropriate?
• Yes, it was appropriate.
• I modified it for some of our lower students.

Did you put the read-and-learn from Canvas onto your board and use it like a PowerPoint 
presentation?

• Yes, it made it convenient.
   Did having the assignments preloaded into Canvas make preparation and grading easier?

• Yes
Quality of videos?

• They were good. The students wished there were more of them.
Video Quizzes? Were they an effective way to determine if a video had been watched?

• They were!
What did your students have to say about the lessons?

• Good

• Most students loved that they could pick out people and places around here and that it was relatable.



Can a student do the course 
independently?

• Yes, but the course is designed to encourage dialogue between 
the teacher and students.

• If a teacher fails to teach the lessons, the students do not 
understand all parts of it.

• The assignments are intended to 
• Cover concepts from the lessons

• To interact with each other or their community



Science Rotation

FY25 PHYSICAL SCIENCE

FY26 BIOLOGY

FY27 PHYSICAL SCIENCE

FY28 BIOLOGY

FY29 PHYSICAL SCIENCE

Chemistry, Environmental Science, and Physics could also be put 
on the schedule as a site needs them.



Science Course Rotation, what is it?

• Course are placed on a rotation schedule so that teachers who 
teach multiple subjects have less preps and can spend more 
time developing quality lessons.

• This rotation has been in place for several years and should be 
emphasized by counselors and principals.

• With a consistent course rotation, students who move from 
school to school are able to take the same core classes. 

• Students who fail have two opportunities to take the class in 
high school and then could take it in summer school for credit 
recovery.



Timeline
FY 25

• Pilot the course at 5 sites

• PD with pilot site and bilingual teachers 

• Continue to write curriculum, format, enter into CANVAS

Summer 2025
• Work on remaining units and get ready for final versions to enter CANVAS in the fall.

Fall 2025 
• Finish, revise, check for accessibility, formatting, etc.
• Place final versions into CANVAS

• Send for printing – each site should have at least five printed copies.
• One for the teacher.

• The rest are for those students who have difficulty with online reading.
• BEGIN THE OUTLINE AND TIMELINE FOR BIOLOGY CURRICULUM DEVELOPMENT.

Spring 2026
• March: 

• Present final product to school board.

• PD science teachers.  Bring them to Kotzebue.
• Final order for all lab materials.

Fall 2026
• Back to school in-service:

• 1 day to review the plan for teaching.
• New teacher in-service – 1/2-day training on how to teach the course

• Needs to be an in-person training.
• Send all teachers home with a copy of the curriculum.
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