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Applicant Name: Calista Education and Culture, Inc.(CECI) (meets Competitive Pref. #1, 
Indian Organization Applicant) 

Project Title: Learning Maps for Math in a Cultural Context (LM - MCC) 

Project Goals: The Learning Maps for MCC project has four goals: 1) Develop neighborhood 
learning maps and identify Standards for Mathematical Practices (SMPs)for the mathematics 
content in the MCC curriculum modules; 2) Develop associated formative assessment measures 
for the mathematics content in the MCC curriculum modules; 3) Increase teachers’ confidence 
and use teaching MCC curriculum enhanced with learning maps, SMPs, and associated 
formative assessments; and 4) Demonstrate impact of enhanced MCC curriculum on rural high 
needs students’ math achievement using a mixed-methods design evaluation of the project. 

Population to be served: Over five years, 4,400 or more students in grades 4-8 and 180 teachers 
in the Calista region of western Alaska. 

Community Driven: Partners include Lower Kuskokwim School District; Lower Yukon School 
District, Hooper Bay Charter School, Alaska Native Cultural Charter School; Alaska Staff 
Development Network, Accessible Teaching, Learning, and Assessment Systems (KU), and 
LifeSpan Institute (KU).   

Brief description of project activities: The LM –MCC project will begin with six Math in a 
Cultural Context curriculum modules and address shortcomings that have caused the curriculum 
to fall into disuse. The LM – MCC team will identify the Alaska mathematics standards within 
the and create a learning map for each module based on cognitive research about development of 
knowledge, skills, and understanding related to each standard. The supplemental materials to be 
created also include alignment with the Standards for Mathematical Practice and development of 
curriculum-based formative assessments. Regular meetings with Elders and other knowledge 
bearers will ensure the supplemental materials are inclusive of Native ways of knowing. 
Teachers will receive professional development and increase their confidence and use teaching 
the MCC curriculum. The project will demonstrate the impact of enhanced MCC curriculum on 
math achievement using a mixed-methods design evaluation of the project   

Summary of project objectives: The purpose of the Learning Maps-MCC project is to increase 
mathematics achievement of high-needs Alaska Native students in grades 4-8  in western Alaska, 
taught by teachers who participate in PD to increase their PCK for teaching culturally relevant 
mathematics curriculum enhanced with neighborhood learning maps aligned to Alaska math 
standards, mathematical practices standards, and curriculum-embedded formative assessment.   

Anticipated impact outcomes include: 1) Increased interest in use of MCC modules with high-
needs student populations; 2) LEAs accurately place MCC as a supplemental resource in their 
math scope and sequence; 3) Increase in teachers using MCC as a supplemental math resource 3) 
Increase in mathematics achievement for high need students; and 4) Increase in community 
confidence that the mathematics curriculum is relevant for students. 
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Learning Maps for MCC 
Native Youth Community Project 

Calista Education and Culture, Inc. 
Introduction: The Learning Maps for MCC proposal is in direct response to the NYCP call for 

projects focused on developing college and career readiness among Alaska Native and American 

Indian students. The project is based on data showing low student mathematics achievement in 

the western Alaska Calista region and gaps in the curriculum and instruction to improve 

achievement. The proposal activities and materials are evidence-based and community 

engagement is an integral part of the project. The purpose of the LM-MCC project is to increase 

mathematics achievement of high-needs students. Teachers who participate in the LM-MCC 

project will receive professional development (PD) to increase their Pedagogical Content 

Knowledge (PCK) for teaching place-based and contextually relevant mathematics curriculum 

(MCC) demonstrated by results from multiple studies to be effective for student mastery of math 

concepts. The MCC curriculum will be enhanced with neighborhood learning maps aligned to 

Alaska math standards, mathematical practices standards, and curriculum-embedded formative 

assessments. Community engagement and sense of belonging in mathematics instruction will be 

increased by using the community as a learning laboratory. The anticipated outcome is student 

mastery of mathematics knowledge, skills, and understanding demonstrated on curriculum-based 

formative assessments as well as district and state outcome assessments. The impact from the 

project will be students ready for career and technical opportunities in high school, and college 

and career readiness after graduation. 

Eligibility: The applicant for the Learning Maps for MCC project (LM – MCC) is Calista 

Education and Culture, Inc.(CECI). CECI meets the competitive preference priority #1 as a 

duly organized Alaska Native organization. The Calista Corporation formed Calista 
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Education and 

Culture as an Alaska 

Native-serving 

501(c)(3) non-profit 

organization in 

1980 to serve the 

education and social 

services needs of 

our 38,000 Alaska 

Native shareholders, 

of which 26,750 

currently live in the region. The Calista Region is vast – over 55,000 square miles where 56 

villages are sprinkled. The Calista Region is home to six public school districts with two public 

charter schools, serving a total of 7,033 students in grades K-12. A primary mission of CECI is to 

ensure students and adults in the region have the education and skills to assume jobs and careers 

in the region and Calista Corporation at large. While subsistence activities continue to be part of 

the lifestyle in western Alaska, important opportunities exist or are emerging for a workforce in 

construction, engineering, environmental services, oilfield services, mining, IT and 

cybersecurity. Calista Corporation has a vast portfolio and high need for graduates who are 

college and career ready.   

This proposal meets the competitive preference priority #3 of NYCP by addressing 

gaps in the key academic area of mathematics in grades 4-8 where the lack of achievement is 

noticeable and a barrier to future success and the viability of our region, our people, and our 
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industries. The Kusilvak Career Academy in Lower Yukon School District has written a letter 

supporting this project as a necessary pipeline component to their work with students in grades 

9-12. Their letter is included in the Appendix. We are including in the Appendix a statement that 

provides additional information related to our eligibility such as other projects CECI has 

successfully managed, the composition of our governing board and their tribal affiliations, and 

resolutions for this project from the CECI Board of Directors and the Hooper Bay Tribe (satisfies 

Absolute Priority requirement #6). 

Our project partners to achieve the outcomes of the LM – MCC project meets Absolute 

Priority requirement #5 with a robust partnership of educational and community entities. The 

LM-MCC project includes the two largest rural school districts in Alaska. The Lower 

Kuskokwim School District serves 3,674 students in grades K-12 in 26 schools ranging in size 

from 20 to 450+ students.  The Lower Yukon School District serves 2,027 students in 11 

schools, including the Hooper Bay Charter School, which is called out specifically in the 

proposal for its leadership in using the MCC curriculum successfully over the last five years. 

Another project partner that is using the MCC curriculum is the Alaska Native Cultural 

Charter School in Anchorage. This project will apply lessons learned from both of the charter 

schools to the benefit of the other schools and students in our region. Annually, the Learning 

Maps for Math in a Cultural Context project will serve a target population of 2,357 students. 

Over 95% of the student population is Alaska Native. Over five years, the LM - MCC project 

will impact 2,654 students in LKSD, 1,430 students in LYSD, and 342 students at the Alaska 

Native Cultural Charter School (a total of 4,426 students). The project will also have an impact 

on 180 teachers of students in grades 4-8. 
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2025 Count of Students by Grade 

District Grade Percent AN 
4 5 6 7 8 

Lower Kuskokwim School District 280 317 290 281 278 97.30% 

Lower Yukon School District 137 129 134 143 136 97.20% 

Hooper Bay Charter School* 12 11 15 15 12 100% 
Alaska Native Cultural Charter 
School 38 29 26 51 23 61% 

TOTAL by Grade 467 486 465 490 449 2357 

*Hooper Bay Charter School is within Lower Yukon School District, therefore the numbers from 
that school were removed from the district total and included in the overall total. 

Other project partners include the Alaska Council of School Administrators/Alaska Staff 

Development Network, to operationalize and manage essential professional development 

activities, the Accessible Teaching, Learning, and Assessment Systems (ATLAS) research 

center at University of Kansas to lead the standards alignment, learning maps, and formative 

assessment development, and LifeSpan Institute at University of Kansas as the independent 

external project evaluator. All of the project partners have indicated their commitment to the 

project with a letter, included in the Appendix. 

A. Need for Project 
A1. Magnitude of Project Need 

The magnitude of the need for the Learning Maps for Math in a Cultural Context project comes 

from four key variables: i) low student mathematics achievement in grades 4-8 where 
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computation, algebraic reasoning, and probability are first introduced; ii) subsequent impact on 

graduation rates when students cannot pass minimum graduation requirements for math; iii) 

teacher turnover and lack of familiarity with local resources for teaching math; and iv) need for 

linkages between the MCC resources and Alaska math standards.   

A1a. Low student math achievement in grades 4-8: Alaska students overall had 

lower proficiency on the 2024 NAEP math assessment than their peers in grades 4 and 8. The 

scores show a downward trend from grade 4 to grade 8 as mathematical understanding becomes 

more complex. The target population for the LM – MCC project is 98% Alaska Native; the 

NAEP scores and trends for the target population show an even higher magnitude of need. 

Source: https://education.alaska.gov/Media/Default/Assessments/snapshot_MAT2024AK_4.pdf 

The results from the statewide AK STAR assessment for the target population further amplify the 

need for this project. In both Lower Kuskokwim School District LKSD) and Lower Yukon 

School District (LYSD), the 2024 AK STAR math achievement was lower than for the statewide 

population of Alaska Native students. In LKSD the tested population was 96% Alaska Native 

and in LYSD the tested population was 98% Alaska Native. 
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Alaska Native Students Proficient and Advanced 
on the FY24 AK STAR Math Assessment 

Grade LKSD LYSD AK (AN) 

4 1.0% 0.0% 10.3% 

5 1.0% 3.4% 12.2% 

6 2.5% 0.6% 9.0% 

7 2.7% 1.4% 10.5% 

8 4.7% 0.0% 8.4% 

NWEA MAP: NWEA MAP was administered three times during the 2024 – 2025 year in LKSD 

and at the two charter schools in the LM –MCC project. Data for this year was not available for 

LYSD. The scores show students making improvement but not enough each year to reach grade 

level targets on AK STAR.   

P ercen t  of St uden t s wh o Reach ed t h e 2025 Fall-Spr in g NW EA M AP 
Growt  h  Target  

Grade 

District 4 5 6 7 8 

Lower Kuskokwim School District 65.5% 61.6% 60.1% 69% 64% 

School 

Hooper Bay Charter School 63.6% 55.6% 53.8% 50.0% 63.6% 

Alaska Native Cultural Charter  
School 

65.0% 48.0% 58.0% 64.0% 65.0% 

A1b. District graduation and dropout rates are further evidence of the magnitude of the 

need for the LM – MCC project. 
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2024 Graduation Rates by District 2024 Dropout Rates by District 

LKSD LYSD AK 
(ALL) LKSD LYSD AK 

(ALL) 
52.65% 70.50% 78.30% 10.78% 8% 3.50% 

178 students 67 students 

One of the main reasons students drop out of school is lack of success in passing the 

courses required for high school graduation. In western Alaska, high school students don’t 

necessarily drop out until after their attendance drops. When they begin to fail classes and 

become discouraged, students simply stop coming to school. They do not get reclassified from 

one grade to the next and become a second or third-year ninth or tenth grader. The learning gap 

for mathematics in grades 4-8 is a signal that students will struggle in high school. Further, 

college and career readiness is dependent on student achievement of the mathematics outlined in 

the Alaska Mathematics Standards (https://education.alaska.gov/standards/mathematics). 

A1c. Teacher Turnover and lack of familiarity with local resources for 

instruction: The LM – MCC project will impact approximately 180 teachers of students in 

grades 4-8. The student to teacher ratio and count of teachers by partner district and school is 

shown in the following chart.  

Teacher Count and Student: Teacher Ratio 2024 

Teacher Count grades 4-8 Student: Teacher Ratio 
Lower Kuskokwim School District 109 16.65:1 
Lower Yukon School District 62 17:01 
Alaska Native Cultural Charter School 5 13:01 
Hooper Bay Charter School 5 13.6:1 

TOTAL Teachers 180 

The 2024 report by the Alaska Department of Education and Early Development to the 

Alaska State Legislature shows a statewide 25% teacher turnover. In 2024 the teacher turnover in 
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LKSD was 20% and in LYSD it was 18%. The turnover in school administrators was much 

higher – 65% and 50% respectively. Rural schools traditionally and consistently experience the 

highest turnover due to a variety of factors that are endemic to small communities and rurality. 

The turnover of teachers is an indicator that demonstrates the need for the LM – MCC project. 

When educators are new to a school – and often a totally new cultural environment – they are not 

gravitating toward using curriculum materials that require extra time and effort to align with 

student standards and tested content, even though the instructional strategies embedded in the 

MCC curriculum would lead to better and deeper understanding for students.  

Another source of data that demonstrates the need for the LM – MCC project and teacher 

training for using the place-based and locally relevant MCC curriculum comes from the School 

Climate and Connectedness Survey used annually to measure factors such as student, teacher, 

and family engagement, satisfaction with instructional materials, school communication, student 

peer-to-peer and student-teacher relationships. The data show that teachers in the two charter 

schools with some experience using the MCC curriculum agree that it provides opportunities for 

family engagement, the curriculum is reflective of the students in the school, and teachers feel 

empowered. 
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Percent agreement by teachers on 2024 SCCS 
LKSD LYSD HBCS ANCSS 

The school or district instructional materials reflect the 
culture or ethnicity of the student population 47% 62% 89% 89% 
I know specific skills and strategies I can use to partner with 
families of my students 42% 47% 78% 88% 
This school is a welcoming place for families 78% 56% 78% 93% 
As a staff member, I have a lot of opportunity to influence 
what happens at my school 58% 56% 100% 77% 
When asked to name their top areas of interest in professional learning, Academic Content Areas 

(44%), Teaching Practices (56%), and Cultural Responsiveness (100%) were mentioned by 

teacher respondents on the 2024 SCCS. 

A1d. Need for linkages between the MCC resources and Alaska math 

standards: Dr. Jerry Lipka and his team of researchers developed ten Math in a Cultural 

Context curriculum modules over a fifteen-year period. The curriculum was intentionally and 

methodically created with community input to capture the wealth of naturally occurring 

mathematics in authentic use in western Alaska. In the years since, the Alaska Mathematics 

Standards were developed and adopted by the Alaska State Board of Education. The Alaska 

Mathematics Standards are the underpinning of the state testing system, the benchmark for 

student achievement noted earlier. Because the MCC development predated the adoption of the 

Alaska Mathematics standards, the standards are not readily evident to teachers in the MCC 

modules; therefore, teachers are unsure where to use MCC as supplemental instruction in their 

scope and sequence. Lower Kuskokwim School District and Lower Yukon School District do not 

know where to place the MCC resources in their district curriculum maps. Additionally, Dr. 

Lipka and his team only created curriculum-based interim assessments associated with the 

curriculum that was subsequently used for his research. Teachers are not confident enough in 

their overall understanding of the context for the learning to even begin creating their own 
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standards- and curriculum-aligned assessments. Though the resources are open source and 

publicly available, teachers are not selecting them for use. 

There are also systems factors driving the need for the LM – MCC project. In the Lower 

Kuskokwim School District, a districtwide math curriculum review will occur in the first year of 

this project (FY 26). The district leadership would like to have accurate and complete linkages 

between the MCC curriculum and the Alaska Math Standards along with formative assessments, 

in order to place the curriculum into the district math scope and sequence and encourage its use 

by teachers. In Lower Yukon School District, a math curriculum review occurred in FY24; the 

next review will take place in FY30, year five of this project. The alignment work from the 

Learning Maps – MCC project will be useful for LYSD during its next review. Last, the Hooper 

Bay Charter School partner engaged in thoughtful strategic planning and review of the school 

goals in 2024-25 as part of the charter school reauthorization. The resulting strategic plan 

highlights the need for continued focus on student math achievement, with a request that teachers 

continue to use the MCC curriculum and increase opportunities for community engagement in 

the MCC activities. 

A2. Gaps addressed by the LM – MCC project 
The lack of achievement and other indicators just presented are evidence that students in our 

region will not be prepared to take on the jobs and careers becoming available in our region 

when they graduate. At CECI our mandate is to support high quality education for our 

shareholders. State of Alaska Department of Labor and Calista Corporation economic projections 

indicate the need for a regional workforce prepared to engage in mining, resource extraction, 

community infrastructure, construction, transportation, tribal and corporation governance, and 

PR/Award # S299A250059 

Page e19 



11 

information technology. Each of these fields will require our students to have a better 

understanding of mathematics concepts and the ability to use mathematics skills.   

Our needs data for the two charter schools in our project are in contrast to the data for the 

other schools. Both Hooper Bay Charter School and Alaska Native Cultural Charter School have 

been using the MCC place-based and contextually relevant mathematics curriculum for more 

than five years. MCC resources are a visible example of the ways that math has been discovered 

and used to serve the needs of communities. While this has occurred worldwide and over history, 

our American educational resources typically promote a procedural approach to teaching 

mathematics in our schools.  

The NWEA Math growth scores for those two schools show promise for the proposed 

intervention. More students in each grade level in those schools achieved their growth projection 

than their peers. In both of these charter schools, the use of the MCC curriculum has been guided 

and accompanied by professional development, primarily by the co-Principal Investigator for this 

project. One of the gaps identified in these two pilot schools is a need for alignment of the MCC 

curriculum with the Alaska Mathematics Standards.  

The MCC curriculum was developed with an interactive, hands-on approach to learning 

as opposed to a direct instruction model. This hands-on approach is beneficial for all students by 

allowing students better access to the curriculum via multi-modalities. The modules also provide 

opportunities for collaborative learning, using familiar, community resources as the context for 

instruction. By providing this community-familiar context in the modules, adults in the 

community (including, but not limited to parents, extended family, community members) can 

also engage in learning in ways that support students in their academic achievement outside the 

classroom environment. 
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The LM-MCC project will enhance six of the MCC modules developed by Dr. Jerry 

Lipka and his team with research-based learning maps to visually represent the Alaska 

mathematics standards and standards for mathematical practice found in each module. The 

chosen MCC modules are supplemental curriculum targeted at each grade level or grade span 

between grades 4 and 8. 

MCC curriculum that will be used in the LM – MCC NYCP project 
Module Title Grade(s) Math Concepts 
Star Navigation 5-8 Angles and Measurements 
Kayak Design 4-7 Data, Tables, Graphing, Basic Statistics, Proofs, 

Properties, Perimeter and Area 
Building a Fish Rack 6 Proofs, Properties, Perimeter and Area 
Building a Smoke House 6-8 Geometry of Prisms 
Salmon Fishing 4-7 Probability, Large Numbers, Equal and Unequal 
Drying Salmon 6-8 Proportional and Algebraic Thinking 

Enhancing MCC with learning maps, formative assessments, and subsequent teacher 

training will increase their use, and based on prior research, have a positive impact on student 

achievement. Learning maps, by definition, are research-based, fine-grained network models of 

how knowledge, skills, and understanding are acquired.  

The Conceptual Framework for Learning Maps for Math in a Cultural Context. Using 

Smith and Stein’s (1998, 2000) classification of student levels of cognitive demand, the highest 

likelihood of learning gains comes when students face cognitively challenging tasks that require 

problem solving, sense-making, and developing representations. Unlike most curricular 

resources, which typically focus on one to two standards from the same mathematical domain, 

each MCC module provides more comprehensive coverage. Each MCC module addresses many 

standards from multiple domains. The learning maps will be a valuable tool for teachers, helping 

them understand the many ways that student understanding might develop when all of these 

standards are combined. For example, the Drying Salmon module blends learning standards from 
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four content domains (Measurement & Data, Geometry, Expressions & Equations, and 

Operations & Algebraic Thinking) and incorporates several Standards of Mathematical Practice.   

Conceptual Framework for the LM-MCC Project 

The Learning Maps for Math in a Cultural Context (LM-MCC) project will 1) innovate on and 

enhance the effective use of Math in a Cultural Context with the addition of curriculum-based 

and standards-aligned learning maps; 2) make teaching of culturally relevant curriculum 

accessible to teachers with an explicit roadmap to show the associated target math KSUs and 

grade level standards; 3) expand the field-based use of MCC curriculum enhanced with 

learning maps by making a direct connection between traditional indigenous education practices: 

master/apprentice teaching (modeling), cooperative learning, guided practice, questioning, 

encouragement of multiple tries and ways to complete a task and the Standards of Mathematical 

Practice encouraged in western best practice theory and research; and 3) demonstrate 
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effectiveness of the enhanced MCC curriculum for improving academic achievement of high-

needs students. 

A3. Serving and Addressing the Needs of Underserved Populations 

“We must work harder in our society to inspire all children to learn math and be willing to 

reconsider the methods that our traditional education system uses do not work for so many of 

our students. Students need to connect math to their daily lives and to experience math hands-on 

and in 3-D.” (Drinkwater, 2024)   

The call to action voiced above by Drinkwater from the Seattle Universal Math Museum is a call 

to make mathematics relevant for students, especially when their learning context is different 

from that envisioned and referenced by the framers of typical commercially available resources. 

The MCC curriculum was developed in our region with intensive involvement of Elders and 

knowledge bearers. Many of the original contributors have passed on but their contributions are 

highly regarded. 

Our data from the annual School Climate and Connectedness Survey show that most of 

the teachers in our region do not know how or feel comfortable engaging the community in the 

education of our students. Because the activities in the MCC curriculum are familiar and 

traditional, parents at Hooper Bay and Alaska Native Cultural Charter Schools are choosing to 

participate, contributing to a healthy learning environment that is demonstrating promising 

results. At CECI and with our project partners, we will use our voice and communication 

channels to promote this level of parent and school choice across our region in our effort to fulfill 

our responsibility to our shareholders. 

The Theory of Change that informs our project design is shown in the following chart. 
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B. Quality of Project Design 
B1. Goals, objectives, and outcomes 

There are four goals for the Learning Maps for MCC project. Collectively, the goals will 

address the NYCP absolute priority to 1) prepare Alaska Native students for college and 

careers by addressing the barrier of low student mathematics achievement in grades 4-8, and 2) 

provide support to educators to implement a community-based math curriculum with evidence of 

success for increasing mathematics achievement.   

Goal # 1: Develop contextually relevant neighborhood learning maps and identify the standards 

of mathematical practice (SMPs) aligned to the mathematics content in the MCC curriculum 

modules. 

Objectives, Outcomes, and Associated Performance Measures: 

Obj. 1.1: Incorporate Native Ways of Knowing into Learning Maps through consultation 

with local community groups. Outcome: 1.1.a. Neighborhood learning maps will include Native 

Ways of Knowing in the progression of KSUs identified in the learning maps. Perf. Meas.: 

1.1.a.1. Initial consultation with 3 identified community groups will occur in Y.1;  1.1.a.2. In 

consultation meetings in Y. 2 & 3, there will be increasing agreement that the LMs incorporate 

Native Ways of Knowing and community feedback: 80% agreement, Y. 2; 95% agreement Y. 3. 

Obj. 1.2: Create six MCC module-specific neighborhood learning maps (Y. 2-3). 

Outcome: 1.2.a. Each MCC module will have an associated curriculum-specific LM. Perf. 

Meas. 1.2.a.1.Six MCC-specific learning maps created and available as a supplemental math 

resource by year 4 (Y. 1 = 1 LM; Y. 2 = 2 LMs; Y. 3 = 2 LMs; Y. 4 = 1 LM + all revisions). 

Obj.1.3: Create training materials for external map reviews (Y.2 -3). Outcome: 1.3.a. 

Training materials will clearly explain the LMs and review process and be useful for reviewers. 
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Perf. Meas.1.3.a.: 1.100% of LM reviewers agree that the review materials were clearly written 

and helpful for completing the review 

Obj. 1.4: Create teacher supplemental guide for each MCC module w/ LM and SMPs 

identified (Y. 2-4 1.4.a. Each MCC module will have an associated teacher resource guide.). 

Outcome: 1.4.a. Each MCC module will have an associated teacher resource guide. Perf. 

Meas.1.4.a.1.: All MCC LMs will be reviewed with 100% consensus that they accurately 

represent the KSUs in the MCC resources. 

Obj. 1.5: External review of learning maps by practitioners and experts and incorporation 

of revisions (Y. 2). Outcome: 1.5.a. Documentation of review and process for each LM, with 

justification for any revisions. -4). Perf. Meas. 1.5.a.1 A matrix document shows the standards 

and SMPs in ach MCC module. 

Obj. 1.6: Make all project resources available for ongoing use. (Y. 5). Outcome: 1.6.a 

All project resources published to AKEE for open-source use. Perf. Meas. 1.6.a.1. By the end of 

Y. 5 all project resources will be published and freely available on the Alaska Education 

Exchange website. 

B1a. Discussion of objectives, activities, and outcomes for Goal 1: Goal 1 will result 

in six neighborhood learning maps, one for each MCC module: Salmon Fishing; Kayak Design, 

Star Navigation, Building a Fish Rack, Drying Salmon, and Building a Smokehouse. The LM-

MCC project intends to make the connections between indigenous pedagogy, cultural standards, 

and SMPs visible to teachers as part of our strategy to increase learning opportunities for the 

target Alaska Native student population. To make this happen, the project team will engage in 

consultation with the Lower Kuskokwim School District Math Curriculum committee (year 1), 

Hooper Bay Charter School’s Academic Policy Committee (annually), the Alaska Native 
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Cultural School community leadership team (annually), and the Calista Education Committee 

(annually). The work of the LKSD Math Curriculum committee will conclude in year 1, but 

iterative reviews by the other community groups will ensure increasing agreement that the 

learning maps appropriately incorporate Native Ways of Knowing and community feedback. 

In year 1, a careful review of the MCC modules will be conducted by the math experts on the 

team (co-PI Erb, co-PI Kim, and KU Maps team) to identify the Alaska Math standards (Alaska 

Department of Education, 2022) evident in each module that need to be included in the 

neighborhood maps. The modules will be grouped by grade band to look for standards that may 

recur across the modules. For the LM-MCC project, the development of the learning maps will 

occur in years 2 and 3. 

Learning maps defined. A learning map is a “large-scale, fine-grained network model of 

how academic skills are acquired” (Bechard et al., 2012; Kingston et al., p.3). The maps 

represent the many-to-many relationships among skills within a content area, providing alternate 

pathways for students of diverse ability levels (Swinburne Romine et al., 2025). A map 

“neighborhood” describes a region of a learning map that focuses on a standard or set of related 

standards, including the precursor skills needed to achieve the targets of the standards (see 

diagram on the following page). The learning map neighborhoods support planning and 

monitoring instruction, designing assessment, and organizing student data over time by 

highlighting how students acquire the interconnected knowledge, skills, and understandings on 

pathways leading to the acquisition of grade-level learning targets in a domain (Cope, et al, 2019; 

Bechard et al., 2012; Kingston et al., 2016; Wilson, 2009). Learning maps can support formative 

assessment and personalized instruction to improve learning by identifying students’ existing 

knowledge as a source upon which to build new knowledge and move students toward particular 

PR/Award # S299A250059 

Page e27 



19 

learning targets (BMGF, 2010; Bransford et al., 2000; Enyedy, 2014). As such, learning maps can 

put teachers in a better position to personalize learning by providing activities that are 

appropriate for students at different points in their learning. Researchers agree there is no 

prespecified sequence of normal development of student writing skills, but the development 

varies from student to student (Bazerman, et al., 2017; Graham, et al., 2016; Graham, 2018). This 

makes learning maps an important instructional planning tool for teachers as well as a useful 

visual for students to see “where they’ve been and where they need to go” related to their own 

learning. 

A closer look at the parts of a learning map. A 

learning map is made up of “nodes” and 

“connections”. In the diagram at right, the nodes 

are the circles. Inside each circle there is a single 

statement of a skill or understanding that an 

individual needs to learn along the journey to full 

understanding of a larger big idea. In this example, 

one of the big ideas is the ability to make a 

comparison of some objects after doing something 

to them (like freezing, cutting, melting, etc). To 

make the comparison, a person would first need to know the difference between heavy and light 

and have some skill in using some method of determining the weight of objects. Therefore, the 

circles (nodes) in a learning map are arranged in a progressive manner, either down or across. 

The arrows show the order in which the skills or knowledge are acquired. 
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How learning maps are created. The information and decisions about how to construct 

a learning map come from a variety of sources. Initially, researchers rely on what is already 

known in a field of study (prior knowledge). To this they add hypotheses and judgments. The 

idea that learning is a progression is foundational to state standards and large-scale state tests 

such as AK STAR. Over time, enough research is acquired to ensure that learning maps are 

accurate. Learning maps are also contextual, which is why researchers include individuals with 

specific knowledge about target populations during iterative reviews of maps as they are being 

created. After conferring with the identified community groups to better understand how to best 

incorporate Native Ways of Knowing into the learning maps, the KU Maps team will create the 

supporting nodes in the learning map model that students need to master in order to acquire the 

identified grade level standard (a bottom-up design), ensuring that Native Ways of Knowing are 

incorporated. Solid and dotted lines between the nodes are then added to indicate the possible 

learning paths to reach the target skill. Results from three other curriculum-driven map design 

projects at ATLAS showed that teachers found the learning maps useful for formative 

assessment: identifying student learning gaps and misconceptions, and areas for reteaching, and 

framing questions to elicit feedback and understanding (Kingston, et. al. 2022, Kobrin, et. al. 

2023, and Kobrin, et. al. 2024).    

External review (validation) of learning maps by practitioners and experts and 

incorporation of revisions (Y. 2-4).  An iterative process will be used to design the learning 

maps and resources that will be used by teachers. Learning map validation is a process of 

evaluating evidence collected in order to make a determination of whether there is or is not 

support for the map’s hypothesized content (nodes) and structure (connections). Approaches can 

include expert judgment and a variety of empirical approaches which rely on assessing teachers 
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or learners using the map structure as a content domain and collecting response data (Swinburne 

Romine, et al., 2024).  

For the MCC map validation, we will invite teachers from the participating schools and 

districts to a day-long preconference scheduled in conjunction with the ASDN RtI/MTSS 

conference held in Anchorage in January. The teacher reviewers will be those with experience in 

mathematics, ethnomathematics, Alaska mathematics content standards, and their school 

population. Approximately ten external reviewers will be recruited for the review of three 

learning maps in year two, two learning maps in year three, and the last learning map and any 

revisions necessary to previous learning maps in year four. ATLAS practice is to first review 

learning maps internally using the same criteria that will be used by external reviewers. Internal 

reviewers are subject matter experts (other than the map designers), test item designers, 

psychometricians, and others recruited because of familiarity with the accompanying research 

and subject under review. 

Training for map review (validation). The teacher reviewers will receive training in 

how to read and interpret learning maps before participating in the map review (validation). 

Reviewers will complete two hours of advanced training consisting of two online modules that 

provide an overview of learning map models and the review process. Before the on-site review 

meeting, the reviewers will also review research narratives that provide summaries of the 

research on the topics covered in the learning map neighborhoods that will be reviewed. At the 

meeting, reviewers will receive one hour of on-site training about learning map concepts and the 

details of the review process. Next, each reviewer will complete a practice review activity to 

become familiar with procedures, materials, and resources and to calibrate reviewer 

understanding of the maps, the KSUs on the maps, and expectations in their role as a reviewer. 

PR/Award # S299A250059 

Page e30 



22 

Resources provided for the review will include Alaska grade level mathematics standards, Alaska 

cultural standards, relevant MCC modules, research narratives supporting the map structure, and 

draft learning maps.  

Reviewers will use an established set of criteria to review each node and connection in 

the maps, adapted from those used to review and validate DLM maps. For each node on a 

learning map, the review will gather data about 1)the appropriateness of cognitive complexity; 2) 

the relationship to the targeted Alaska mathematics standard; 3) the properties of the node (e.g., 

grain size and redundancy), and 4) horizontal and vertical relationships to earlier and subsequent 

KSUs. Nodes will also be assessed for cultural relevance and equitability. Reviewers will then 

examine individual origin-to-destination connections for appropriateness (e.g., is the connection 

from skill A to skill B logical? Is it a progression available to all learners? And, is it culturally 

relevant?). During the review, if reviewers find any nodes or connections they disagree with or 

deem problematic, they flag these issues and document their reasoning, including potential 

solutions. A trained ATLAS facilitator will then lead a discussion among the table members to 

address content and equity concerns, aiming for consensus on recommendations. The facilitator 

will record the discussions and final suggestions for each flagged item. 

After the review, ATLAS map researchers will utilize the reviewers' recommendations to edit the 

LM-MCC learning maps. Suggested changes will be implemented only if they can be verified 

through research literature and alignment with Alaska mathematics standards, providing the 

necessary evidence for validating the LM-MCC learning maps. 

Resources to support learning maps. Analogous to maps as just described for teaching 

and learning, individuals consulting a roadmap for directions benefit from some additional 

supporting information. The Learning Maps for MCC project will include the development of a 
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full set of teacher resources that support the adoption and use of the learning maps. The 

development of the resources will occur in years 2-4 after each neighborhood learning map is 

fully validated. The accompanying resources will follow a format designed for other learning 

maps and successfully tested with teachers in Alaska. At the conclusion of the Learning Maps for 

MCC project in year 5, all of the learning maps and resources will be stored on the Alaska 

Education Exchange website. 

Goal #2: Develop associated formative assessment measures for the mathematics content in the 

MCC curriculum modules.  

Obj. 2.1: Create one or more formative assessments for each of the six MCC modules. 

Outcome: 2.1.a. Each MCC module will have an associated formative assessment. 2.1.b. 100% 

of formative assessments will be reviewed at least once by each community group. Perf. Meas. 

2.1.a.1. A total of 6 formative assessments, 2 each in Y. 2, 3, and 4 will be created. 2.1.b.1. 90% 

of the community group participants will agree that the formative assessments provide a realistic 

opportunity for students to demonstrate mastery of the MCC content and AK standards. 

Obj. 2.2: MCC formative assessments will be used by teachers to demonstrate student 

mastery of the content and identified AK standards. Outcome 2.2.a. 90% of teachers who use the 

MCC modules and LMs will use the formative assessments associated with each module. Perf. 

Meas. 2.2.a.1. 90% of teachers who use the formative assessments will agree that they are valid 

for the context and measurement of mastery of the MCC content and associated standards. 

B1b. Discussion of objectives, activities, and outcomes for Goal 2: 
As part of the MCC-LM project, a minimum of six formative assessment measures for the 

mathematics content in the MCC curriculum modules will be created in years 2 – 4 following the 

completion of the neighborhood learning maps so that the assessment is closely aligned to both 

the content and the map. Each module will include one or more formative assessments. A useful 
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formative assessment requires the means to report student progress and support instructional 

decision-making. The assessments must also be scored and reported in a manner that yields 

information at useful grain sizes. A pre- and post- formative assessment will be created for each 

module. The pre-assessment will allow for students to show what they know and are able to do 

prior to the modules being implemented into classroom instruction. This information can best 

assist educators in better understanding the needs of their students as they engage in the modules 

and modify instruction as needed to meet the needs of their students. After teaching the activities 

in each MCC module, teachers can administer a post-assessment to students to confirm their 

understanding of the material.  Results provided by teachers who use the formative assessments 

with their students will be analyzed to confirm that the items and assessments are valid for the 

content and for measuring student mastery of the mathematics concepts in the MCC module. In 

addition, community group participants will confirm that the formative assessments provide a 

realistic and appropriate opportunity for students to demonstrate mastery of the MCC content 

and associated Alaska standards. 

Goal #3: Increase teachers’ confidence and PCK for teaching MCC curriculum enhanced with 

learning maps and SMPs; and associated formative assessments. 

Obj. 3.1: With community input, LEA partners and researchers identify appropriate 

placement for MCC resources in the district math scope and sequence to promote effective 

planning and use of MCC by teachers. Outcome 3.1.a. Curriculum Review committee will 

inform and provide feedback to inform where the alignment of the MCC modules can be inserted 

into the curriculum. Perf. Meas. 3.1.a.1. At the end of Y. 3, all 6 MCC modules will be identified 

in the LKSD and LYSD math scope and sequence documents. Outcome 3.1.b. Community 

partners will provide input about the placement of the MCC curriculum in the district math scope 

and sequence. Perf. Meas. 3.1.b.1. There will be at least 85% agreement annually among 
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community group members that the MCC curriculum activities are appropriately situated in the 

district math scope and sequence. 

Obj.3.2: Provide professional development for LKSD new teachers (Y. 2-5). Outcome  

3.2.a. New LKSD new teachers will receive onsite professional development in Y. 2-5. Perf. 

Meas. 3.2.a.1. After attending the training, 90% of participants agree that the training was 

accurately described and that the design of the training was inclusive of necessary information. 

3.2.a.2. 70% of LKSD PD attendees implement one or more MCC module in their classroom. 

Obj. 3.3: Advertise and offer webinars and RtI/MTSS conference sessions to educators 

(Y. 2-5). Outcome 3.3.a. Annually in Y. 2 - 5, at least 40 educators attend the RtI/MTSS 

conference sessions and/or the 4-part annual webinar series for MCC and locally relevant 

mathematics. Perf. Meas. 3.3.a.1. 85% of participants who attend an MCC-focused RtI/MTSS 

conference session or complete the webinar series express interest in learning more about using 

MCC in the classroom. 3.3.a.2. 70% of MCC conference strand or webinar attendees implement 

one or more MCC module in their classroom. 

B1c. Discussion of objectives, activities, and outcomes for Goal 3:   

Content to be included in the LM-MCC Professional Development. Effective teacher 

PD that impacts student learning is content-focused, incorporates active learning, supports 

teacher collaboration, uses models of effective instructional practice, provides expert support 

from knowledgeable others, provides space for teacher feedback and reflection, and is of 

sustained duration to provide time for learning, practicing, implementing, and reflecting 

(Darling-Hammond, et al, 2017).  

For teachers to have an impact on student achievement they need both content knowledge 

(CK) and pedagogical content knowledge (PCK, or instructional knowledge connected to 
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content) in the subject (e.g., Goe, 2007). The LM-MCC professional development will include 

instruction in ethnomathematics as laid out in the modules by Lipka, addressing one of the 

identified needs/barriers of new teachers unfamiliar with the western Alaska context. The LM-

MCC learning maps will be used by professional developers to focus teacher learning topically 

to access and frame the embedded mathematics content. By design, the professional development 

will allow for teacher interaction, practice, guidance from instructors, and reflection (Killion & 

Crow, 2012). 

Professional development will occur annually in years two through five. A pre-conference 

strand will be added to the annual RtI/MTSS conferences for teachers to attend. Webinars will 

also be available via the ASDN network. Additionally, new teachers associated with the LKSD 

will be provided with teacher training on the modules at the annually scheduled new teacher 

training workshops.   

Goal #4: Demonstrate impact of enhanced MCC curriculum on rural high needs students’ math 

achievement through a mixed-methods design evaluation of the project. 

Obj. 4.1. Recruit implementation teachers (Y. 2 -5). Outcome 4.1.a. LEAs will 

encourage teacher participation, and the planned number of participant teachers will be recruited 

from rural schools. Perf. Meas. 4.1.a.1. Annually in years 2 – 5, 15 teachers will be identified 

and commit to participating by implementing at least one MCC module during the year. 

Obj. 4.2 Conduct ongoing project implementation and teacher outcomes evaluation. 

Outcome 4.2.a. 100% of teachers who implement MCC curriculum will participate in the 

evaluation and provide feedback. Perf. Meas. 4.2.a.1. 100% of teachers implement the required 

components with fidelity. 4.2.a.2.100% of teachers implementing LM-MCC resources report 

confidence and effectiveness in using LMs for formative assessment and in use of SMPs, 

according to teacher surveys and focus groups. 4.2.a.3. 90% of teachers who implement the 
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MCC curriculum inclusive of LMs, SMPs, formative assessments will agree that the additional 

resources increased the usability of MCC. 

Obj. 4.3 Conduct ongoing student outcomes evaluation. Outcome 4.3.a. Student growth 

following exposure to lessons. District assessments show growth compared to peers in non-

participating classrooms. Perf. Meas. 4.3.a.1. Students of teachers who participated in the MCC 

implementation have statistically significant higher mathematics achievement as assessed using 

pre-post CBMs as well as MAP testing compared to non-participating students. 

B1d. Discussion of objectives, activities, and outcomes for Goal 4: 
Recruitment of teachers to use and provide feedback about MCC modules and 

learning map resources: The intent of this goal is to show that the MCC modules with learning 

maps and other instructional supports, along with teacher training to use them, will have a 

positive impact on both teachers and students based on a more frequent use of the resources than 

is currently happening. When teachers attend any of the training described under goal 3, they will 

be encouraged to commit to using one of the MCC modules they self-identify, based on their 

contextual knowledge of their students and their own instructional plans. Teachers will receive 

information in the training that explains that we want to collect feedback about their use of not 

only the MCC curriculum but also the supporting resources. Teachers will be reminded and ask 

to commit to implementing both the curriculum and other resources (learning maps and 

formative assessments) with fidelity so we can have confidence in our conclusions about the 

success of the project. 

Community, school district, and CECI support for teacher implementers: 

Information provided to the school district partners about teachers who will implement the 

curriculum with the supplemental resources (learning maps and formative assessments) will be 
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shared with CECI and the project leadership team. Successful implementation of MCC 

curriculum is by design also dependent on community connections to Elders and other 

knowledge bearers. CECI, as the regional Alaska Native nonprofit charged with helping meet 

identified education needs in western Alaska, has a wealth of local connections in the 56 villages 

we serve. We will mobilize our knowledge of the people and our villages and use the expertise of 

the Calista Education Committee to remove or mitigate any barriers or challenges to 

implementation that teachers might encounter. The school district partners will ensure that 

teachers have the material and consumable resources they may need to fully implement MCC 

curriculum with fidelity. 

B2. Meaningful Community Engagement   

Community engagement has been a hallmark of MCC curriculum development since its inception. The 

MCC website where all of the curriculum is available for free contains this statement, “Math in a Cultural 

Context (MCC) is a supplemental school math series. The math modules that compose MCC are the result 

of a rather extraordinary collaboration of educators, Yup’ik elders and teachers, mathematicians and math 

educators, and Alaskan school districts. This collaboration spanned nearly two decades of work: forming 

meaningful relationships between the parties of this work resulting in relevant materials that connect local 

knowledge to school knowledge, include integrated materials (literacy, geography, and science), and 

according to rigorous experimental and quasi-experimental designs used in numerous studies that found 

MCC to be effective.” (https://www.uaf.edu/mcc/mcc_resources/modules.php) 

The LM-MCC project design and timeline include intentional opportunities to engage with 

community stakeholders. The governing boards of Hooper Bay Charter School and Alaska Native 

Cultural Charter School will provide review of the alignment between the Alaska Math Standards and 

the MCC curriculum through annual scheduled meetings with the project team. These two groups are part 

of the formalized leadership of the charter schools. Both charter school principals have signed a letter of 
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commitment to lead this work with their leadership team. The charter school’s leadership teams consist of 

parent, teacher, student, and community representation. These teams meet monthly and play a crucial role 

in shaping their charter school’s educational direction and ensuring it aligns with the needs of its student 

and the community. Both charter schools are already using MCC curriculum. The standards alignment for 

the MCC curriculum is an explicit goal for Hooper Bay Charter School, established in winter 2025 by the 

leadership team. Once formative assessments are ready for review by year 3, these two community groups 

will advise and make suggestions related to field use data and with knowledge of the student population.  

The current Calista Elders Committee members can recall or know original participants in the 

design of the MCC curriculum. This five-member group meets formally and annually connected to the 

Alaska Federation of Natives conference in October. Their goals and interests are education and cultural 

preservation. The committee is led by Mark John from CECI and joined by Ann Fienup-Riordan. They 

welcome the opportunity to make the review of the MCC work a substantive part of their annual agenda. 

Their work will include ensuring fidelity between the curriculum, standards alignment, and formative 

assessments. They are particularly interested in contributing their knowledge about traditional ways of 

knowing and ways that students are able to demonstrate mastery of knowledge and skills. 

As noted in the discussion of needs, the LKSD Math Curriculum Review Committee will 

convene in the first year of the project to conduct their review per the district’s six-year curriculum review 

cycle. They will review work done to date, particularly the identification of Alaska Math Standards in the 

MCC curriculum, in the spring of 2026. Two recurring opportunities are built into the project for 

engaging with teachers from LKSD, LYSD, and the two charter schools. LKSD New Teacher Training 

is formalized in the district in three multi-day meetings annually. The training is held in Bethel, AK (the 

largest community in the Calista region). MCC professional development will be provided to teachers 

beginning in year two. Ongoing feedback and engagement will be sought in order to refine the learning 

maps and formative assessments over the grant lifetime. The second opportunity for engagement with 

teachers will be through a formal external map review process and MCC curriculum training built into 

Alaska’s largest annual professional development conference and associated webinars (RtI/MTSS 
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conference, annually in January). In years two through four, up to fifteen teachers of students in grades 4-

8 will be recruited to provide formal review of the learning maps created by researchers. The reviews are 

iterative so as comments and suggestions are incorporated, the maps are reviewed by teachers again. 

Years two through five include opportunities to engage teachers in training to use the MCC curriculum 

and effective community engagement. Feedback will be gathered annually from all teachers who use the 

materials with students so that the final, publishable resources are generalizable and sustainably useful. 

The project timeline at the end of Section B3 shows the community engagement opportunities 

embedded in the project plan. 

B3. Potential Replication of Project Activities per Design, Including Valid 
and Reliable Information 

Ongoing continuous improvement, data management procedures, and data quality. 

The LM – MCC Project Leadership team will meet regularly – weekly at first and then 

transitioning to biweekly meetings once work plans have been established. The Project Director 

from CECI and the Project Manager from ACSA/ASDN will lead the team meetings. D. Cope, 

PI, will be the liaison to the Maps Team and lead the work of that group; B. Erb will lead the 

work of the Professional Development Team; and R. Swinburne Romine, Evaluator, will lead 

that work group. In this way there will be regular communication among teams and with the 

leadership team. The Maps and Formative Assessment team will engage in a formalized 

collaborative project planning process at the start of the project that is routinely used in the 

ATLAS center. The planning process ensures there are checks and balances so that all project 

milestones are met for every project in the center. 

Evaluation data will be discussed by the Project Team as it is produced so that 

adjustments and corrections can be made in a timely manner. One of the first Project Team 

meetings will focus on a complete review of the project evaluation plan to ensure that all project 
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personnel understand their roles in documenting and collecting evidence to demonstrate the 

success of the project. As a matter of practice, ATLAS creates technical documentation from all 

review sessions. The technical reports highlight effective strategies as well as critical 

examination and suggestions for things that could be improved. In this way, the reviews remain 

dynamic and responsive to the context in which they are conducted. 

At team meetings and following each activity the project leadership team will engage in 

reflection and process evaluation. The process evaluation will consider the successes and 

challenges of each event, communication, strength of community engagement, methods for 

solicitating engagement by teacher and community stakeholders, participant satisfaction and 

feeling of belonging to the project, 

The project evaluator will be responsible for conducting the process as well as the 

outcome evaluation. Methods for answering the process evaluation questions and gathering 

information for continuous improvement will include interviews with staff, document review, 

face-to-face conversations with Elders, interviews with leadership from partner organizations, 

observation of project activities, and use of project created surveys and instruments. At the very 

heart of the process evaluation is CECI and partner interest in ongoing and sustainable use of the 

MCC modules and project created resources. To achieve sustainable use the management team 

will be listening to feedback about what works and doesn’t. 

All of the MCC modules are available through an open-source portal at the University of 

Alaska Fairbanks. All of the companion resources created by this project will likewise be housed 

on an open platform that is accessible, managed by ASDN and the Alaska Department of 

Education, and widely known to educators. 
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Adequacy of mechanisms for ensuring high-quality products and services. The 

LM-MCC project relies on formative evaluation and regular opportunities for feedback 

from the project management teams to ensure high-quality products and services. The 

CBPR approach supports the use of formative data for iterative improvements. Formative 

data collected through meetings, site visits, focus groups and surveys will be summarized 

and reviewed with the project management team and the three community groups 

throughout the five project years to ensure implications are translated into appropriate 

project changes. Project teams will review community recommendations and evaluation 

data when deciding what changes to make in subsequent stages of the project, considering 

the degree of consensus among community members, the evaluation data, and the 

anticipated impact of the change (i.e., likely magnitude of improved implementation or 

outcomes). We weigh the collected recommended changes together and prioritize them 

based on likely impact and feasibility given project resources and timeline. The project 

evaluation describes how we will evaluate the LM-MCC intervention’s usability, 

feasibility, effectiveness, cultural responsiveness, and stakeholder reactions to ensure 

maximum usability and flexibility, increase likely adoption, and meet individual site needs 

and target populations. 

PR/Award # S299A250059 

Page e41 



37 

districts and 
Spring 

B5. Project Rationale Supported by Evidence 

Between 2004 and 2012 Lipka and his team conducted and published multiple studies about 

the efficacy of the MCC curriculum for improving the academic achievement of rural Alaska, 

primarily Alaska Native, students. A quasi-experimental study was performed in 2004 using the 

Salmon Fishing MCC module with rural Alaska Native 6th grade students. That study showed the 

culturally relevant curriculum had promise for improving student achievement, using WWC 

standards (Lipka & Adams, 2004). A randomized control trial conducted in 2012 using the Picking 

Berries and Egg Island curriculum with 56 rural Alaska teachers of 692 second grade students met 

WWC standards without reservation. That study showed a statistically significant effect on student 

achievement (Kisker, et. al. 2012). 

The Learning Maps for MCC project is based on research on how students develop 

mathematical understanding. Whereas standards are often developed using expert judgment on the 

learning process, learning maps are based on theory and empirical evidence of students’ learning 

pathways. While standards specify discrete objectives for students to achieve, they are not 

connected in a clear way to provide a coherent vision of how learning develops (Heritage, 2008; 

Kobrin et al., 2015). Learning maps are also culturally responsive and incorporate the context for 

learning, and they can account for different pathways for learning and knowing. 

Evidence shows that using models such as learning maps support teachers in instructional 

decision-making and assessment of student mastery (Kingston et al., 2016; Wilson, 2009). Learning 

maps can put teachers in a better position to personalize learning by providing activities that are 

appropriate for students at different points in their learning. Researchers agree there is no 

prespecified sequence of normal development of the acquisition of knowledge and skills - 
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development varies from student to student (Bazerman, et al., 2017; Graham, et al., 2016; Graham, 

2018). This makes learning maps an important instructional planning tool for teachers. 

The signature learning map structure developed by ATLAS researchers at University of 

Kansas is the Dynamic Learning Maps system that underpins the DLM alternate assessment in 22 

states. The English language arts portion of the DLM learning map model has 2,089 nodes, with 

5,045 connections. The mathematics portion of the learning map model contains 2,399 nodes and 

5,200 connections. In addition to DLM, two other ATLAS projects resulted in learning maps for 

Alaska general education standards. The Alaska Department of Education and Early Development 

(DEED) was one of five state partners in an Enhanced Assessment Grant (S368A150013, 2015 -

2020) that resulted in 85 learning maps for Alaska English language arts and mathematics standards 

for grades 2-8. 

Ethnomathematics is the term often attributed to the Brazilian mathematician Ubiratan 

D’Ambrosio (2006), who used it to express the relationship between culture and mathematics. 

Ethnomathematics approaches encourage divergent thinking about problem solving and result in 

deeper understanding and ability to apply mathematics to new problems and situations (Lipka, 

Wong, & Andrew-Ihrke, 2012). A basic understanding of ethnomathematics with bridging support 

provided by curriculum-specific learning maps proposed by this project will allow teachers to 

expand their mathematical perceptions and more effectively teach their students with a hypothesized 

outcome of higher student achievement. The results from this study will demonstrate learning 

opportunities that can be replicated by application to other cultural contexts by attending to the 

premise that all students bring a cultural frame of reference to learning. 

The Standards for Mathematical Practice (SMPs) (CCSSO, 2010, Bleiler, et. al 2015, and 

Fuson, 2023) codify the mathematical skills students should master and the practices teachers could 

incorporate to help students reach deeper levels of understanding. The SMPs, when viewed 
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alongside traditional indigenous instructional pedagogy (SERRC, et. al. 2015) and the Alaska 

cultural standards for educators and curriculum (Alaska Department of Education, n.d.) are well-

aligned. For example, the SMPs call for students to model with mathematics. The Alaska Cultural 

Standards call for students to incorporate the local environment and resources in their everyday 

lives into learning. The MCC Building a Fish Rack asks students to use local materials, use 

traditional methods for measurement, and algebraic and geometric thinking to construct a structure 

that would accommodate the size and type of fish likely to be in the local waterways (salmon 

species have large variance in size). Other strategies common to both the SMPs and indigenous 

pedagogy include trying more than one way to solve a problem and cooperative learning to solve 

problems. We expect our intervention to achieve its intended outcomes based on similar prior 

research. The Math-in-CTE studies (Park et al., 2017; Stone et al., 2008) demonstrated that when 

teachers are provided PD that increases teachers’ pedagogical content knowledge (PCK), students’ 

mathematics performance increased, and the intervention had a lasting effect on participants’ 

instructional practices (NRCCTE, n.d.). 

C. Quality of Project Personnel 
C1. Project Personnel and Hiring Preference at CECI 

The leadership team and other key personnel to carry out the activities of the LM-MCC 

project includes members of groups that have historically encountered economic disadvantage, 

language barriers, and/or lived or living in rural locations. Calista Education and Culture, as a 

nonprofit directly aligned with the Calista Corporation, has a policy to provide employment to 

qualified shareholders. Further, CECI has a strong employee training plan. The CECI HR policy is 

as follows: CECI has an Alaska Native hiring preference, in accordance with statute: 

“Pursuant to the Alaska Native Claims Settlement Act (ANCSA) of 1971, and its amendments and 

as may be provided for and allowed by the Indian Self-Determination Act of 1974, P.L. 93-638, and 
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in accordance with Title 43 U.S. Code 1626(g) and Title 42 U.S. Code 2003-2(i) and other state and 

federal laws, CECI maintains a hiring preference for Calista shareholders and their descendants and 

spouses, and to shareholders of other corporations. 

“In all other respects, our policy is to select, place, train, and promote the best qualified 

individuals based upon relevant factors such as work quality, attitude, and experience, so as to 

provide equal employment opportunity for all our employees in compliance with applicable local, 

state and federal laws and without regard to non-work related factors such as race, color, 

religion/creed, sex, national origin, age, disability, marital status, veteran status, pregnancy, sexual 

orientation, gender identity, citizenship, genetic information or other protected status.  When 

applicable, our policy of non-discrimination applies to all terms and conditions of employment, 

including but not limited to, recruiting, hiring, training, transfers, promotions, placement, 

compensation, termination, reduction in force and benefits.” 

. 
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Project Year 1 
(a) 

OMB Number: 1894-0008 

Expiration Date: 08/31/2026 

Name of Institution/Organization Applicants requesting funding for only one year should complete the column under "Project 
Year 1."  Applicants requesting funding for multi-year grants should complete all applicable 
columns.  Please read all instructions before completing form. 

U.S. DEPARTMENT OF EDUCATION 
BUDGET INFORMATION 

NON-CONSTRUCTION PROGRAMS 

SECTION A - BUDGET SUMMARY 
U.S. DEPARTMENT OF EDUCATION FUNDS 

6. Contractual 

4. Equipment 

Budget Categories Project Year 2 
(b) 

1. Personnel 

2. Fringe Benefits 

3. Travel 

5. Supplies 

11. Training Stipends 

7. Construction 

8. Other 

9. Total Direct Costs   
(lines 1-8) 

12. Total Costs  (lines 
9-11) 

10. Indirect Costs* 

Project Year 3 
(c) 

Project Year 4 
(d) 

Project Year 5 
(e) 

Total 
(h) 

*Indirect Cost Information (To Be Completed by Your Business Office): If you are requesting reimbursement for indirect costs on line 10, please answer the following questions: 

59,850.00 

6,320.00 

24,800.00 

0.00 

3,000.00 

598,654.00 

0.00 

24,000.00 

716,624.00 

36,896.00 

0.00 

753,520.00 

ED 524 

1,248,741.00 1,251,604.00 1,165,371.00 992,065.00 5,411,301.00 

0.00 0.00 0.00 0.00 0.00 

66,035.00 66,270.00 67,090.00 55,471.00 291,762.00 

1,182,706.00 1,185,334.00 1,098,281.00 936,594.00 5,119,539.00 

95,000.00 95,000.00 95,000.00 55,000.00 364,000.00 

0.00 0.00 0.00 0.00 0.00 

870,471.00 871,539.00 779,017.00 694,785.00 3,814,466.00 

3,000.00 3,000.00 3,000.00 1,560.00 13,560.00 

0.00 0.00 0.00 0.00 0.00 

47,477.00 48,902.00 50,369.00 35,732.00 207,280.00 

6,510.00 6,705.00 6,906.00 7,113.00 33,554.00 

160,248.00 160,188.00 163,989.00 142,404.00 0.00 686,679.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Calista Education and Culture, Inc. 

(1)       Do you have an Indirect Cost Rate Agreement approved by the Federal government? Yes No 

(2)       If yes, please provide the following information: 

Period Covered by the Indirect Cost Rate Agreement: From: To: (mm/dd/yyyy) 

Approving Federal agency: ED  Other (please specify): 

The Indirect Cost Rate is  %. 

(3)       If this is your first Federal grant, and you do not have an approved indirect cost rate agreement, are not a State, Local government or Indian Tribe, and are not funded under a training rate program or a 
restricted rate program, do you want to use the de minimis rate of 10% of MTDC? Yes No If yes, you must comply with the requirements of 2 CFR § 200.414(f).

(4)       If you do not have an approved indirect cost rate agreement, do you want to use the temporary rate of 10% of budgeted salaries and wages? 
Yes No If  yes, you must submit a proposed indirect cost rate agreement within 90 days after the date your grant is awarded, as required by 34 CFR § 75.560. 

(5)       For Restricted Rate Programs (check one) -- Are you using a restricted indirect cost rate that:

 Is included in your approved Indirect Cost Rate Agreement?   Or, Complies with 34 CFR 76.564(c)(2)? The Restricted Indirect Cost Rate is  

(6)       For Training Rate Programs (check one) -- Are you using a rate that: 

Is based on the training rate of 8 percent of MTDC (See EDGAR § 75.562(c)(4))?   Or, Is included in your approved Indirect Cost Rate Agreement, because it is lower than the  
training rate of 8 percent of MTDC (See EDGAR § 75.562(c)(4))? 

%.

Project Year 6 Project Year 7 
(f) (g) 

Funding Opportunity Number:ED-GRANTS-011725-003 Received Date:May 08, 2025 02:00:59 PM EDT Tracking Number:GRANT14414127 
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