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About This Document
This crosswalk identifies industry-validated knowledge, skills, and competencies that students need to enter careers in Game Development and Interactive 3D / Extended Reality (XR). These industry competencies are then mapped to existing Alaska K-12 Computer Science (CS) and Digital Literacy (DL) standards to demonstrate curriculum alignment and identify potential gaps.
This document is intended to help educators, curriculum designers, district leaders, and industry partners understand how Alaska's current standards prepare students for creative technology careers, and where additional focus or new coursework may be needed.

How to Read This Document
This document is organized into five sections:
· The Introduction defines the Game Development and Interactive 3D/XR industries, outlines career and job market context, and explains the cross-curricular value of these fields for K-12 education in Alaska.
· Part 1 presents Industry Competencies organized by domain (e.g., Programming, Design, Professional Practice). Each competency includes an industry source reference.
· Part 2 presents the Crosswalk Tables, mapping each industry competency to specific Alaska CS and Digital Literacy standard codes, with connection notes explaining the alignment.
· Part 3 summarizes Gaps & Opportunities - areas where industry needs are not fully addressed by current standards, along with suggested direction for curriculum development.
· Part 4 provides a curated collection of Resources & Getting Started links, including free curriculum, game engines, 3D tools, and professional development opportunities to help districts begin implementing game development and interactive 3D programs.

Industry Sources Referenced
Competencies were synthesized from the following publicly available frameworks and industry resources:
	Source / Organization
	Description

	International Game Developers Association (IGDA)
	IGDA Curriculum Framework for Game Development Education

	CS2023 (ACM/IEEE-CS/AAAI)
	CS2023 Computer Science Curricula 2023

	XR Association (XRA)
	XR Design Guidelines and workforce development resources

	Unity Technologies
	Professional Skill Standards for Interactive Application & Video Game Development

	Unreal Engine / Epic Games
	Unreal Online Learning pathways and educator resources

	Autodesk
	Autodesk educator resources for Maya, 3ds Max, and related tools

	Entertainment Software Association (ESA)
	Industry employment and career pathway data

	Khronos Group
	OpenXR and glTF standards documentation

	CSTA
	2017 K-12 CS Standards (used as reference for alignment validation)

	AbleGamers Foundation
	Accessible Player Experiences (APX)



Grade Band Focus
While this crosswalk spans K-12 standards, the industry competencies primarily align with upper-secondary (grades 9-12) standards. In Alaska's CS framework, these are designated Level 1 (L1, typically grades 9-10) and Level 2 (L2, typically grades 11-12). Digital Literacy standards use the 6-12 grade band. Some foundational competencies have connections to middle school (6-8) standards and are noted accordingly.
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Game Development & Interactive 3D/Extended Reality
Game Development is the multidisciplinary process of designing, building, and releasing interactive experiences. It encompasses a wide range of creative and technical disciplines, including programming, visual art and design, narrative writing, sound design, mathematics, and project management. Games today range from mobile apps and indie titles to massively multiplayer online worlds and narrative-driven cinematic experiences, and the skills used to build them have applications far beyond entertainment. 
Interactive 3D and Extended Reality (XR) refer to the creation of real-time, three-dimensional digital environments and the technologies that allow users to interact with them. This includes Virtual Reality (VR), Augmented Reality (AR), and Mixed Reality (MR) - collectively known as XR - as well as simulation, architectural visualization, virtual production for film and television, digital twins for engineering, and training applications across healthcare, defense, and industry.
Both fields are built on the same foundational real-time engine tools such as Unity and Unreal Engine and share a common workforce pipeline. A student learning game development is learning the same core skills used by XR developers, 3D filmmakers, architects, automotive designers, and simulation engineers.
Job Outlook and Industry Growth
The game development and interactive 3D industries represent one of the fastest-growing sectors in the global economy.
According to PWC Global, the global video game revenue is forecast to grow from $224 billion in 2024 to $300 billion in 2029, exceeding movie and music industry revenues, driven by mobile gaming, subscription platforms and the expansion of esports. The Unites States is one of the largest game markets in the world. According to the Entertainment Software Association (ESA), the U.S. video game industry supports over 350,000 jobs directly and contributes tens of billions of dollars annually to the national economy.
The interactive 3D and XR sectors are growing rapidly across multiple industries and regions. A 2021 labor market analysis by Burning Glass and Epic Games found that demand for real-time 3D skills is growing 601% faster than the overall job market in the United States, with comparable growth trends observed internationally. Workers with these skills also command significant salary premiums, and those with XR skills projected to see continued expansion as applications in healthcare, education, architecture, engineering, and workforce training accelerate beyond their gaming origins. XR development roles are projected to see rapid expansion as headset adoption grows and enterprise applications in healthcare, education, manufacturing, and defense accelerate.
Career pathways in these industries are diverse and accessible from a range of starting points, both in established companies and as independently contracted work. These include:
· Programming & Engineering: Gameplay programmer, tools engineer, graphics programmer, XR developer, simulation engineer
· Art & Design: 3D modeler, environment artist, character artist, technical artist, UX/UI designer, VR experience designer
· Game & Experience Design: Level designer, narrative designer, system designer, UX researcher
· Production & Management: Producer, project manager, creative director
· Audio: Sound designer, composer, audio engineer
· Quality Assurance & Testing: QA analyst, accessibility specialist
· Emerging Roles: AI/ML integration engineer, spatial computing developer, digital twin specialist
Many of these roles are accessible to graduates of two- and four-year programs, and increasingly through portfolio-based hiring that values demonstrated project experience over traditional credentials alone.
Entry-Level Roles in Game Development & Interactive Media
Common entry-level career pathways across key industry departmentsRole titles vary by studio size and specialization. Roles listed represent common entry points into each department.





Impact on Society and Culture
Video games are one of the defining cultural forms of the 21st century. More Americans play video games than attend movies, and the average age of a gamer is now over 30, reflecting a medium that has grown up alongside its audience. Games have become a primary space for social interaction, storytelling, artistic expression, and even political and civic discourse.
Interactive 3D and XR technologies are reshaping industries far beyond entertainment:
· Healthcare: Surgeons train using VR simulations. Patients with chronic pain, PTSD, and anxiety are treated with therapeutic XR applications.
· Education: Immersive simulations allow students to walk through ancient Rome, conduct virtual chemistry experiments, or practice public speaking in front of a virtual audience.
· Architecture & Engineering: Clients review buildings before they are built. Engineers identify design flaws in virtual prototypes before a single component is manufactured.
· Defense & Emergency Services: Military and first-responder training increasingly relies on high-fidelity simulation environments.
· Workforce Training: XR-based training is reducing injury rates and improving skill retention in manufacturing, construction, and logistics.
Games and interactive 3D experiences also raise important societal questions that students need to be prepared to engage with: algorithmic design that can encourage addiction, questions of representation and diversity in media, the environmental cost of large-scale computing infrastructure, labor conditions in the game industry, and the ethics of immersive persuasion.
Why This Matters for K-12 Education in Alaska
Student interest in games is one of the most consistent and powerful motivators in K-12 education. Students who are interested in games are often deeply engaged with the underlying systems, regardless of whether they recognize it as a computer science pathway. Game development and interactive 3D education capitalizes on that intrinsic motivation and channels it into rigorous, transferable learning.
Equally important, these fields are not narrowly technical. Game development is one of the most genuinely cross-curricular domains in career and technical education, with authentic connections to: 
· Computer Science & Programming - scripting, algorithms, data structures, computational thinking, debugging
· Mathematics - vectors, probability, geometry, trigonometry, linear algebra applied in context
· Graphic Arts & Visual Design - 2D and 3D art, color theory, composition, animation
· Music & Audio - sound design, music composition, audio engineering
· Creative Writing & Narrative - storytelling, world-building, dialogue writing, scriptwriting
· Physics - mechanics of movement, collision, simulation
· History & Society - historical game settings, research-driven world design, media analysis
· Psychology & Human Behavior - player experience design, accessibility, UX research
This cross-curricular depth makes game development and interactive 3D uniquely suited to project-based learning models, capstone experiences, and integrated career pathway programs. For Alaska specifically, where recruiting and retaining students in STEM pathways can be challenging, and where remote and rural communities benefit from careers that are genuinely location-independent, game development and interactive 3D represent a compelling opportunity: high-growth industries where Alaskan students can build competitive skills, work remotely and tell uniquely Alaskan stories.
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Part 1: Game Development & Interactive 3D Industry Competencies
The following competencies, summarized by a variety of industry standards, represent what students should know and be able to do to begin careers or post-secondary study in Game Development or Interactive 3D / XR. They are organized by domain area.
Programming & Technical Foundations
Game Development
	ID
	Competency Statement
	Industry Source

	GD-T1
	Write scripts and code using game-oriented languages (e.g., C#, C++, Python, GDScript, Lua) to implement game logic, physics, and interactivity.
	IGDA Curriculum Framework; Unity/Unreal educator guidelines

	GD-T2
	Apply object-oriented programming principles (classes, inheritance, encapsulation) within a game engine context.
	IGDA Curriculum Framework

	GD-T3
	Use version control systems (e.g., Git) to manage project files and collaborate on code in a team environment.
	Industry practice; IGDA

	GD-T4
	Debug, test, and iterate on code and game builds to ensure stability and performance.
	IGDA; Unity Certified Associate exam objectives

	GD-T5
	Implement basic AI behaviors (pathfinding, state machines, decision trees) for non-player characters.
	IGDA Curriculum Framework


Interactive 3D / XR
	ID
	Competency Statement
	Industry Source

	3D-T1
	Write scripts to control 3D objects, cameras, lighting, and interactions in real-time engines (e.g., Unity, Unreal, Godot).
	CS2023 (ACM/IEEE-CS/AAAI); Unity Certified curricula

	3D-T2
	Understand rendering pipelines, shaders, and materials to create realistic or stylized visuals.
	CS2023 (ACM/IEEE-CS/AAAI)

	3D-T3
	Optimize assets and code for performance across target platforms (PC, mobile, VR/AR headsets).
	Unity/Unreal educator guidelines; XR Association

	3D-T4
	Integrate physics engines and collision detection to produce believable object interactions.
	IGDA; Unity Certified curricula




Mathematics & Problem Solving
Game Development
	ID
	Competency Statement
	Industry Source

	GD-M1
	Apply vectors, matrices, and coordinate systems to control movement, rotation, and camera behavior.
	IGDA Curriculum Framework

	GD-M2
	Use probability and statistics to design and balance game systems (e.g., loot tables, procedural generation).
	IGDA Curriculum Framework

	GD-M3
	Decompose complex game problems into smaller algorithmic steps, evaluate efficiency, and select appropriate data structures.
	IGDA; CSTA K-12 CS Standards alignment


Interactive 3D / XR
	ID
	Competency Statement
	Industry Source

	3D-M1
	Apply linear algebra (vectors, matrices, quaternions) to transform, rotate, and animate 3D objects.
	CS2023 (ACM/IEEE-CS/AAAI); Unity/Unreal documentation

	3D-M2
	Use trigonometry and geometric reasoning to solve spatial problems (e.g., lighting angles, collision bounds).
	CS2023 (ACM/IEEE-CS/AAAI)


Design Principles
Game Development
	ID
	Competency Statement
	Industry Source

	GD-D1
	Apply game design principles (core loop, challenge-reward balance, player agency) to prototype and iterate game concepts.
	IGDA Curriculum Framework; GDC Vault educational resources

	GD-D2
	Design and document game mechanics, levels, and systems using design documents, flowcharts, and wireframes.
	IGDA Curriculum Framework

	GD-D3
	Conduct playtesting sessions, gather feedback, and make evidence-based design revisions.
	IGDA; GDC educational resources

	GD-D4
	Design for diverse and inclusive audiences, considering accessibility and representation in characters, narratives, and interfaces.
	IGDA Diversity & Inclusion initiative; AbleGamers


Interactive 3D / XR
	ID
	Competency Statement
	Industry Source

	3D-D1
	Apply UX/UI principles to design intuitive interfaces and interactions for 3D, VR, and AR applications.
	XR Association Design Guidelines; Nielsen Norman Group XR

	3D-D2
	Design immersive environments considering scale, lighting, user comfort, and motion sickness mitigation.
	XR Association; Oculus/Meta developer guidelines

	3D-D3
	Create and follow a pre-production pipeline: concept, blockout, asset list, and scope planning.
	CS2023 (ACM/IEEE-CS/AAAI); Unreal Engine learning materials


Digital Art & Media Production
Game Development
	ID
	Competency Statement
	Industry Source

	GD-A1
	Create or adapt 2D/3D digital art assets (sprites, textures, models) that meet technical specifications for a game engine.
	IGDA Curriculum Framework

	GD-A2
	Produce basic audio assets (sound effects, music loops) and integrate them into a game project.
	IGDA Curriculum Framework

	GD-A3
	Apply principles of visual storytelling, narrative design, and world-building to communicate theme and tone.
	IGDA; GDC educational resources



Interactive 3D / XR
	ID
	Competency Statement
	Industry Source

	3D-A1
	Model, UV-unwrap, and texture 3D assets using industry-standard software (e.g., Blender, Maya, Substance Painter).
	CS2023 (ACM/IEEE-CS/AAAI)

	3D-A2
	Rig and animate 3D characters and objects using keyframe and procedural animation techniques.
	CS2023 (ACM/IEEE-CS/AAAI); Autodesk educator resources

	3D-A3
	Set up and configure lighting and rendering pipelines to achieve a desired visual style.
	CS2023 (ACM/IEEE-CS/AAAI)



Collaboration & Professional Practice
Game Development
	ID
	Competency Statement
	Industry Source

	GD-P1
	Work in multidisciplinary teams using Agile or Scrum methodologies to plan, develop, and ship a complete game project.
	IGDA Curriculum Framework; industry practice

	GD-P2
	Understand and navigate intellectual property, licensing, and copyright as they apply to game assets and code.
	IGDA; ESA educational resources

	GD-P3
	Build and present a professional portfolio demonstrating completed projects, skills, and role-specific contributions.
	IGDA Curriculum Framework; GDC career resources

	GD-P4
	Identify and describe career pathways in the game industry (programming, design, art, audio, QA, production, marketing).
	IGDA; ESA



Interactive 3D / XR
	ID
	Competency Statement
	Industry Source

	3D-P1
	Collaborate across roles (3D artist, developer, designer, producer) to build a functional interactive 3D application or experience.
	XR Association; CS2023 (ACM/IEEE-CS/AAAI)

	3D-P2
	Understand emerging XR industry standards, platforms, and deployment pipelines (standalone headsets, web-based XR, mobile AR).
	XR Association; Khronos Group OpenXR

	3D-P3
	Evaluate ethical considerations of immersive technology: privacy in XR environments, simulation sickness, digital addiction, and responsible data use.
	XR Association; IEEE ethics in XR
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The global gaming industry growth is set to increase dramatically, ending post-pandemic slowdown.
Source: Boston Consulting Group – 2026 Video Gaming Report

Data Analysis & Systems Thinking
Game Development
	ID
	Competency Statement
	Industry Source

	GD-DS1
	Collect and analyze gameplay telemetry and player data to evaluate game balance, engagement, and monetization systems.
	IGDA; GDC analytics talks

	GD-DS2
	Understand game engine architecture and how subsystems (rendering, physics, audio, input, networking) interact.
	IGDA Curriculum Framework



Interactive 3D / XR
	ID
	Competency Statement
	Industry Source

	3D-DS1
	Profile and benchmark 3D applications to identify performance bottlenecks and apply optimization strategies.
	Unity/Unreal performance docs; CS2023 (ACM/IEEE-CS/AAAI)

	3D-DS2
	Understand spatial data formats (glTF, FBX, OBJ, USD) and pipelines for moving assets between tools and platforms.
	Khronos Group; CS2023 (ACM/IEEE-CS/AAAI)
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Never Alone (Kisima Igŋitchuŋa)
Developed by E-Line Media in collaboration with the Cook Inlet Tribal Council and Iñupiat elders to share Alaska Native culture, featuring stories, language, and insights into the Arctic environment.

Part 2: Crosswalk — Industry Competencies to Alaska Standards
Each row below shows industry competency, the Alaska CS or DL standard codes it aligns with, the standard statements, and notes explaining the connection. Codes beginning with 'L1' or 'L2' are Computer Science (grades 9-12). Codes beginning with '6-12' are Digital Literacy.
Programming & Technical Foundations
Game Development
	GD-T1  |  Write scripts and code using game-oriented languages (e.g., C#, C++, Python, GDScript, Lua) to implement game logic, physics, and interactivity.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.C.02
	Computer Science
	9-10
	Develop an event-based program that will solve a practical problem or allow self-expression.

	L1.AP.M.01
	Computer Science
	9-10
	Using systematic analysis and design, break down a solution into basic elements such as procedures, functions, or methods.

	L1.AP.M.02
	Computer Science
	9-10
	Create computational artifacts by using common structures to organize, manipulate and/or process data.

	L2.AP.PD.01
	Computer Science
	11-12
	Using the software life cycle process, create software that will provide solutions for a variety of users.

	L2.AP.PD.02
	Computer Science
	11-12
	Compare multiple programming languages and discuss features that make them useful for solving problems and developing systems.

	Connection Notes
	Game scripting is a direct application of event-driven programming (L1.AP.C.02) and modular design. L2 standards cover multi-language development and the full software lifecycle.


Game Genres at a Glance: Game genres span an enormous range of creative visions, mechanics, and audiences. The genres below represent just a few of the forms students might explore, design, or draw inspiration from in a game development program.
	GD-T2  |  Apply object-oriented programming principles (classes, inheritance, encapsulation) within a game engine context.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.M.01
	Computer Science
	9-10
	Using systematic analysis and design, break down a solution into basic elements such as procedures, functions, or methods.

	L1.AP.M.02
	Computer Science
	9-10
	Create computational artifacts by using common structures to organize, manipulate and/or process data.

	L2.AP.M.01
	Computer Science
	11-12
	Construct solutions to problems using student-created components, such as functions, procedures, modules, and/or objects.

	L2.AP.M.03
	Computer Science
	11-12
	Create programming solutions using code reuse and applied technique with appropriate attribution (e.g., libraries, APIs).

	Connection Notes
	OOP maps directly to modularity standards - functions, procedures, and objects. APIs and libraries (L2.AP.M.03) are used extensively in game engines.



	GD-T3  |  Use version control systems (e.g., Git) to manage project files and collaborate on code in a team environment.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L2.AP.PD.03
	Computer Science
	11-12
	Design software in a project team environment using Agile Development methods (e.g., versioning and collaboration systems).

	L1.AP.PD.04
	Computer Science
	9-10
	Design and develop a computational artifact while working in a team.

	L1.AP.PD.05
	Computer Science
	9-10
	Using visual aids and documentation, illustrate the design elements and data flow of the development of a complex program.

	Connection Notes
	Version control is central to Agile team workflows (L2.AP.PD.03) and collaborative design documentation (L1.AP.PD.05).


Common Programming Languages
	GD-T4  |  Debug, test, and iterate on code and game builds to ensure stability and performance.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.PD.01
	Computer Science
	9-10
	Create software by analyzing a problem and/or process, developing a solution, testing outcomes, debug, documenting, and adapting the program for a variety of users.

	L2.AP.PD.06
	Computer Science
	11-12
	Develop and use a series of test cases to verify that a program performs according to its design specifications.

	L2.AP.PD.07
	Computer Science
	11-12
	Through peer review systematically check code for correctness, usability, readability, efficiency, portability, and scalability.

	L1.AP.PD.03
	Computer Science
	9-10
	Evaluate and refine computational artifacts to make them more user-friendly, efficient and/or accessible.

	Connection Notes
	Debugging and iterative testing align with program development, test cases, and peer code review standards.



	GD-T5  |  Implement basic AI behaviors (pathfinding, state machines, decision trees) for non-player characters.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L2.AP.A.01
	Computer Science
	11-12
	Describe how artificial intelligence drives many software and physical systems.

	L2.AP.A.02
	Computer Science
	11-12
	Develop an artificial intelligence algorithm to play a game against a human opponent or solve a common problem.

	L2.AP.A.03
	Computer Science
	11-12
	Critically examine and adapt classic algorithms.

	L1.AP.C.01
	Computer Science
	9-10
	Justify the selection of specific control structures when trade-offs involve implementation, readability, and program performance.

	Connection Notes
	Game AI (state machines, pathfinding) connects to AI algorithm standards (L2) and control structure selection (L1).



Interactive 3D / XR
	3D-T1  |  Write scripts to control 3D objects, cameras, lighting, and interactions in real-time engines (e.g., Unity, Unreal, Godot).

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.C.02
	Computer Science
	9-10
	Develop an event-based program that will solve a practical problem, or allow self-expression.

	L1.AP.M.02
	Computer Science
	9-10
	Create computational artifacts by using common structures to organize, manipulate and/or process data.

	L2.AP.PD.05
	Computer Science
	11-12
	Develop programs for multiple computing platforms.

	L2.AP.PD.01
	Computer Science
	11-12
	Using the software life cycle process, create software that will provide solutions for a variety of users.

	Connection Notes
	Real-time engine scripting is event-driven programming applied to 3D contexts. Multi-platform development (L2.AP.PD.05) covers deploying to VR/AR headsets and devices.



	3D-T2  |  Understand rendering pipelines, shaders, and materials to create realistic or stylized visuals.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.CS.D.01
	Computer Science
	9-10
	Explain how abstractions hide the underlying implementation details of computing systems embedded in everyday objects.

	L1.CS.HS.01
	Computer Science
	9-10
	Explain the interactions between application software, system software, and hardware.

	L2.CS.HS.01
	Computer Science
	11-12
	Identify the interactions of an operating system between software and hardware.

	Connection Notes
	Shaders and rendering pipelines require understanding how hardware (GPU) and software (rendering API) interact, core computing systems knowledge.



	3D-T3  |  Optimize assets and code for performance across target platforms (PC, mobile, VR/AR headsets).

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.PD.03
	Computer Science
	9-10
	Evaluate and refine computational artifacts to make them more user-friendly, efficient and/or accessible.

	L2.AP.PD.06
	Computer Science
	11-12
	Develop and use a series of test cases to verify that a program performs according to its design specifications.

	L1.CS.D.01
	Computer Science
	9-10
	Explain how abstractions hide the underlying implementation details of computing systems embedded in everyday objects.

	L2.AP.PD.05
	Computer Science
	11-12
	Develop programs for multiple computing platforms.

	Connection Notes
	Optimization across platforms connects performance testing and platform-aware development. Abstractions (L1.CS.D.01) are key to understanding hardware limits.



	3D-T4  |  Integrate physics engines and collision detection to produce believable object interactions.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.C.01
	Computer Science
	9-10
	Justify the selection of specific control structures when trade-offs involve implementation, readability, and program performance.

	L2.AP.A.03
	Computer Science
	11-12
	Critically examine and adapt classic algorithms.

	L1.AP.A.01
	Computer Science
	9-10
	Use algorithms (e.g., sequencing, selection, iteration, recursion) to create a prototype to provide a possible solution for a common problem.

	Connection Notes
	Physics and collision require control structures and algorithmic thinking (sequencing, iteration, recursion).


Head-mounted displays (HMDs) deliver full immersive or mixed reality environments.
Consumer-grade AR glasses are bringing extended reality into daily life.
Augmented Reality (AR) overlays digital content on the real world through a camera.

Mathematics & Problem Solving
Game Development
	GD-M1  |  Apply vectors, matrices, and coordinate systems to control movement, rotation, and camera behavior.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.A.01
	Computer Science
	9-10
	Use algorithms (e.g., sequencing, selection, iteration, recursion) to create a prototype to provide a possible solution for a common problem.

	L2.AP.A.04
	Computer Science
	11-12
	Evaluate algorithms (e.g., sorting, searching) in terms of their efficiency, correctness, and clarity.

	6-12.CT.3
	Digital Literacy
	6-12
	Students break problems into component parts, identify key pieces and use that information to problem solve.

	6-12.CT.4
	Digital Literacy
	6-12
	Students demonstrate an understanding of how automation works and use algorithmic thinking to design and automate solutions.

	Connection Notes
	Vector math and coordinate systems are applied algorithms; spatial reasoning connects to computational thinking standards about decomposing problems.



	GD-M2  |  Use probability and statistics to design and balance game systems (e.g., loot tables, procedural generation).

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.DA.CVT.01
	Computer Science
	9-10
	Use tools and techniques to locate, collect and create visualizations of small and large-scale data sets.

	L2.DA.CVT.01
	Computer Science
	11-12
	Use data analysis tools and techniques to identify patterns from complex real-world phenomena.

	L2.DA.CVT.02
	Computer Science
	11-12
	Generate data sets that support a claim or communicates information using a variety of data collection tools and analysis techniques.

	L2.DA.IM.01
	Computer Science
	11-12
	Use models and simulations to help formulate, refine, and test scientific hypotheses.

	Connection Notes
	Probability in game design (loot tables, balance) maps to data collection, analysis tools, and simulation/modeling standards.



	GD-M3  |  Decompose complex game problems into smaller algorithmic steps, evaluate efficiency, and select appropriate data structures.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L2.AP.A.03
	Computer Science
	11-12
	Critically examine and adapt classic algorithms.

	L2.AP.A.04
	Computer Science
	11-12
	Evaluate algorithms (e.g., sorting, searching) in terms of their efficiency, correctness, and clarity.

	L1.AP.M.01
	Computer Science
	9-10
	Using systematic analysis and design, break down a solution into basic elements such as procedures, functions, or methods.

	6-12.CT.1
	Digital Literacy
	6-12
	Students practice defining problems to solve by computing for data analysis, modeling or algorithmic thinking.

	6-12.CT.3
	Digital Literacy
	6-12
	Students break problems into component parts, identify key pieces and use that information to problem solve.

	Connection Notes
	Problem decomposition and algorithm evaluation are fundamental to both game development and CS standards across thinking and programming domains.



Interactive 3D / XR
	3D-M1  |  Apply linear algebra (vectors, matrices, quaternions) to transform, rotate, and animate 3D objects.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.A.01
	Computer Science
	9-10
	Use algorithms (e.g., sequencing, selection, iteration, recursion) to create a prototype to provide a possible solution for a common problem.

	L2.AP.A.04
	Computer Science
	11-12
	Evaluate algorithms (e.g., sorting, searching) in terms of their efficiency, correctness, and clarity.

	6-12.CT.4
	Digital Literacy
	6-12
	Students demonstrate an understanding of how automation works and use algorithmic thinking to design and automate solutions.

	Connection Notes
	Linear algebra for 3D transformations is a direct application of algorithms and computational thinking, particularly automation of spatial solutions.



	3D-M2  |  Use trigonometry and geometric reasoning to solve spatial problems (e.g., lighting angles, collision bounds).

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.A.01
	Computer Science
	9-10
	Use algorithms (e.g., sequencing, selection, iteration, recursion) to create a prototype to provide a possible solution for a common problem.

	6-12.CT.1
	Digital Literacy
	6-12
	Students practice defining problems to solve by computing for data analysis, modeling or algorithmic thinking.

	6-12.CT.3
	Digital Literacy
	6-12
	Students break problems into component parts, identify key pieces and use that information to problem solve.

	Connection Notes
	Trigonometry for lighting and collision maps to algorithmic problem-solving and breaking spatial problems into component parts.



Design Principles
Game Development
	GD-D1  |  Apply game design principles (core loop, challenge-reward balance, player agency) to prototype and iterate game concepts.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.ID.1
	Digital Literacy
	6-12
	Students engage in a design process and employ it to generate ideas, create innovative products or solve authentic problems.

	6-12.ID.2
	Digital Literacy
	6-12
	Students select and use digital tools to support a design process and expand their understanding to identify constraints and trade-offs and to weigh risks.

	6-12.ID.3
	Digital Literacy
	6-12
	Students engage in a design process to develop, test and revise prototypes, embracing the cyclical process of trial and error.

	6-12.ID.4
	Digital Literacy
	6-12
	Students demonstrate an ability to persevere and handle greater ambiguity as they work to solve open-ended problems.

	6-12.CT.1
	Digital Literacy
	6-12
	Students practice defining problems to solve by computing for data analysis, modeling or algorithmic thinking.

	Connection Notes
	Game design iterative prototyping is a direct match for Innovative Design standards: design process, digital tools, prototype testing, and handling ambiguity.



	GD-D2  |  Design and document game mechanics, levels, and systems using design documents, flowcharts, and wireframes.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.PD.05
	Computer Science
	9-10
	Using visual aids and documentation, illustrate the design elements and data flow of the development of a complex program.

	6-12.ID.1
	Digital Literacy
	6-12
	Students engage in a design process and employ it to generate ideas, create innovative products or solve authentic problems.

	6-12.CC.3
	Digital Literacy
	6-12
	Students communicate complex ideas clearly using various digital tools to convey the concepts textually, visually, graphically.

	6-12.KC.3
	Digital Literacy
	6-12
	Students locate and collect resources from a variety of sources and organize assets into collections for a wide range of projects.

	Connection Notes
	Design documentation (GDDs, flowcharts) aligns with using visual aids to illustrate design (L1.AP.PD.05) and communicating ideas visually (6-12.CC.3).



	GD-D3  |  Conduct playtesting sessions, gather feedback, and make evidence-based design revisions.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.PD.01
	Computer Science
	9-10
	Create software by analyzing a problem and/or process, developing a solution, testing outcomes, debug, documenting, and adapting the program for a variety of users.

	L2.AP.PD.06
	Computer Science
	11-12
	Develop and use a series of test cases to verify that a program performs according to its design specifications.

	6-12.ID.3
	Digital Literacy
	6-12
	Students engage in a design process to develop, test and revise prototypes, embracing the cyclical process of trial and error.

	6-12.EL.3
	Digital Literacy
	6-12
	Students actively seek performance feedback from people and from functionalities embedded in digital tools to improve their learning process.

	Connection Notes
	Playtesting and iteration directly mirror test-case development, prototype revision cycles, and seeking performance feedback.



	GD-D4  |  Design for diverse and inclusive audiences, considering accessibility and representation in characters, narratives, and interfaces.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.CGEI.C.01
	Computer Science
	9-10
	Test and refine computational artifacts to reduce bias and equity deficits.

	L2.CGEI.C.01
	Computer Science
	11-12
	Evaluate the impact of equity, access, and influence on the distribution of computing resources in a global society.

	6-12.GC.1
	Digital Literacy
	6-12
	Students use digital tools to interact with others to develop a richer understanding of different perspectives and cultures.

	L1.CGEI.SLE.3
	Computer Science
	9-10
	Evaluate the social and economic implications as related to privacy, data, property, information, and identity in the context of safety, law, or ethics.

	Connection Notes
	Inclusive design connects to reducing bias in computational artifacts (L1.CGEI.C.01), equity in computing access, and global/cultural perspectives.



Interactive 3D / XR
	3D-D1  |  Apply UX/UI principles to design intuitive interfaces and interactions for 3D, VR, and AR applications.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.ID.1
	Digital Literacy
	6-12
	Students engage in a design process and employ it to generate ideas, create innovative products or solve authentic problems.

	6-12.ID.2
	Digital Literacy
	6-12
	Students select and use digital tools to support a design process and expand their understanding to identify constraints and trade-offs and to weigh risks.

	6-12.CC.3
	Digital Literacy
	6-12
	Students communicate complex ideas clearly using various digital tools to convey the concepts textually, visually, graphically.

	6-12.CC.1
	Digital Literacy
	6-12
	Students select appropriate platforms and tools to create, share and communicate their work effectively.

	Connection Notes
	UX/UI for immersive applications maps to innovative design, selecting appropriate tools, and communicating complex ideas through visual and graphical means.



	3D-D2  |  Design immersive environments considering scale, lighting, user comfort, and motion sickness mitigation.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.ID.3
	Digital Literacy
	6-12
	Students engage in a design process to develop, test and revise prototypes, embracing the cyclical process of trial and error.

	6-12.ID.4
	Digital Literacy
	6-12
	Students demonstrate an ability to persevere and handle greater ambiguity as they work to solve open-ended problems.

	6-12.CT.3
	Digital Literacy
	6-12
	Students break problems into component parts, identify key pieces and use that information to problem solve.

	6-12.ID.1
	Digital Literacy
	6-12
	Students engage in a design process and employ it to generate ideas, create innovative products or solve authentic problems.

	Connection Notes
	Designing comfortable VR environments requires iterative prototyping, handling open-ended problems, and spatial problem decomposition.



	3D-D3  |  Create and follow a pre-production pipeline: concept, blockout, asset list, and scope planning.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.PD.05
	Computer Science
	9-10
	Using visual aids and documentation, illustrate the design elements and data flow of the development of a complex program.

	L1.AP.PD.01
	Computer Science
	9-10
	Create software by analyzing a problem and/or process, developing a solution, testing outcomes, debug, documenting, and adapting the program for a variety of users.

	6-12.ID.1
	Digital Literacy
	6-12
	Students engage in a design process and employ it to generate ideas, create innovative products or solve authentic problems.

	6-12.KC.3
	Digital Literacy
	6-12
	Students locate and collect resources from a variety of sources and organize assets into collections for a wide range of projects.

	Connection Notes
	Pre-production pipeline documentation aligns with visual design illustrations (L1.AP.PD.05) and the design process in Digital Literacy.



Digital Art & Media Production
Game Development
	GD-A1  |  Create or adapt 2D/3D digital art assets (sprites, textures, models) that meet technical specifications for a game engine.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.CC.2
	Digital Literacy
	6-12
	Students create original works or responsibly repurpose other digital resources into new creative works.

	6-12.CC.1
	Digital Literacy
	6-12
	Students select appropriate platforms and tools to create, share and communicate their work effectively.

	6-12.ID.1
	Digital Literacy
	6-12
	Students engage in a design process and employ it to generate ideas, create innovative products or solve authentic problems.

	L1.DA.S.01
	Computer Science
	9-10
	Translate and compare different bit representations of real-world phenomena, such as characters, numbers, and images.

	Connection Notes
	Creating digital art assets maps to creating original digital works and understanding how digital representations (pixels, textures) encode real-world visual information (L1.DA.S.01).



	GD-A2  |  Produce basic audio assets (sound effects, music loops) and integrate them into a game project.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.CC.2
	Digital Literacy
	6-12
	Students create original works or responsibly repurpose other digital resources into new creative works.

	6-12.CC.1
	Digital Literacy
	6-12
	Students select appropriate platforms and tools to create, share and communicate their work effectively.

	6-12.ID.2
	Digital Literacy
	6-12
	Students select and use digital tools to support a design process and expand their understanding to identify constraints and trade-offs and to weigh risks.

	Connection Notes
	Producing audio assets and integrating them is digital creative production—selecting tools and creating original digital works for a specific project.



	GD-A3  |  Apply principles of visual storytelling, narrative design, and world-building to communicate theme and tone.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.CC.3
	Digital Literacy
	6-12
	Students communicate complex ideas clearly using various digital tools to convey the concepts textually, visually, graphically.

	6-12.CC.4
	Digital Literacy
	6-12
	Students publish or present content designed for specific audiences and select platforms that will effectively convey their ideas.

	6-12.KC.4
	Digital Literacy
	6-12
	Students explore real-world issues and problems and actively pursue an understanding of them and solutions for them.

	6-12.GC.1
	Digital Literacy
	6-12
	Students use digital tools to interact with others to develop a richer understanding of different perspectives and cultures.

	Connection Notes
	Narrative design and world-building involve communicating complex ideas digitally, publishing for specific audiences, and exploring real-world issues through creative work.


Interactive 3D / XR
	3D-A1  |  Model, UV-unwrap, and texture 3D assets using industry-standard software (e.g., Blender, Maya, Substance Painter).

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.CC.2
	Digital Literacy
	6-12
	Students create original works or responsibly repurpose other digital resources into new creative works.

	6-12.ID.2
	Digital Literacy
	6-12
	Students select and use digital tools to support a design process and expand their understanding to identify constraints and trade-offs and to weigh risks.

	L1.DA.S.01
	Computer Science
	9-10
	Translate and compare different bit representations of real-world phenomena, such as characters, numbers, and images.

	6-12.CT.3
	Digital Literacy
	6-12
	Students break problems into component parts, identify key pieces and use that information to problem solve.

	Connection Notes
	3D modeling maps to digital creation and requires understanding binary/storage representations of geometry and UV data (L1.DA.S.01). Decomposing a model into components is computational thinking.



	3D-A2  |  Rig and animate 3D characters and objects using keyframe and procedural animation techniques.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.CC.2
	Digital Literacy
	6-12
	Students create original works or responsibly repurpose other digital resources into new creative works.

	6-12.ID.3
	Digital Literacy
	6-12
	Students engage in a design process to develop, test and revise prototypes, embracing the cyclical process of trial and error.

	6-12.CT.4
	Digital Literacy
	6-12
	Students demonstrate an understanding of how automation works and use algorithmic thinking to design and automate solutions.

	L1.AP.A.01
	Computer Science
	9-10
	Use algorithms (e.g., sequencing, selection, iteration, recursion) to create a prototype to provide a possible solution for a common problem.

	Connection Notes
	Animation involves procedural (algorithmic) and keyframe techniques; automation of motion aligns with computational thinking and algorithm standards.



	3D-A3  |  Set up and configure lighting and rendering pipelines to achieve a desired visual style.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.CC.2
	Digital Literacy
	6-12
	Students create original works or responsibly repurpose other digital resources into new creative works.

	6-12.ID.2
	Digital Literacy
	6-12
	Students select and use digital tools to support a design process and expand their understanding to identify constraints and trade-offs and to weigh risks.

	L1.CS.HS.01
	Computer Science
	9-10
	Explain the interactions between application software, system software, and hardware.

	6-12.CT.4
	Digital Literacy
	6-12
	Students demonstrate an understanding of how automation works and use algorithmic thinking to design and automate solutions.

	Connection Notes
	Lighting and rendering pipelines require understanding hardware/software interaction and applying automated solutions (shaders, baking).



Collaboration & Professional Practice
Game Development
	GD-P1  |  Work in multidisciplinary teams using Agile or Scrum methodologies to plan, develop, and ship a complete game project.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L2.AP.PD.03
	Computer Science
	11-12
	Design software in a project team environment using Agile Development methods (e.g., versioning and collaboration systems).

	L1.AP.PD.04
	Computer Science
	9-10
	Design and develop a computational artifact while working in a team.

	6-12.GC.3
	Digital Literacy
	6-12
	Students determine their role on a team to meet goals, based on their knowledge of technology and content.

	6-12.GC.4
	Digital Literacy
	6-12
	Students select collaborative technologies and use them to work with others to investigate and develop solutions.

	6-12.GC.2
	Digital Literacy
	6-12
	Students use collaborative technologies to connect with others, including peers, experts and community members.

	Connection Notes
	Agile team development maps directly to collaborative software development standards and global/team collaboration in Digital Literacy.



	GD-P2  |  Understand and navigate intellectual property, licensing, and copyright as they apply to game assets and code.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.CGEI.SLE.1
	Computer Science
	9-10
	Explain the beneficial and harmful effects that intellectual property laws can have on innovation.

	L2.CGEI.SLE.1
	Computer Science
	11-12
	Debate laws and regulations that impact the development and use of software.

	6-12.DC.3
	Digital Literacy
	6-12
	Students demonstrate and advocate for an understanding of intellectual property with both print and digital media.

	L1.AP.PD.02
	Computer Science
	9-10
	Classify and define a variety of software licensing schemes and discuss the advantages and disadvantages.

	Connection Notes
	IP and licensing in games aligns with intellectual property law standards, software licensing schemes, and digital citizenship copyright standards.



	GD-P3  |  Build and present a professional portfolio demonstrating completed projects, skills, and role-specific contributions.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	6-12.CC.4
	Digital Literacy
	6-12
	Students publish or present content designed for specific audiences and select platforms that will effectively convey their ideas.

	6-12.CC.1
	Digital Literacy
	6-12
	Students select appropriate platforms and tools to create, share and communicate their work effectively.

	6-12.EL.1
	Digital Literacy
	6-12
	Students articulate personal learning goals, select and manage appropriate technologies to achieve them, and reflect on their successes.

	L1.AP.PD.03
	Computer Science
	9-10
	Evaluate and refine computational artifacts to make them more user-friendly, efficient and/or accessible.

	Connection Notes
	Portfolio development connects to publishing/presenting for specific audiences, self-directed learning goals, and refining artifacts for usability.



	GD-P4  |  Identify and describe career pathways in the game industry (programming, design, art, audio, QA, production, marketing).

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.CGEI.SLE.5
	Computer Science
	9-10
	Discuss diverse careers that are influenced by computer science and its availability to all regardless of background.

	L2.CGEI.C.02
	Computer Science
	11-12
	Based on research, evaluate how computing has revolutionized an aspect of our culture and predict how it might evolve.

	6-12.EL.1
	Digital Literacy
	6-12
	Students articulate personal learning goals, select and manage appropriate technologies to achieve them, and reflect on their successes.

	6-12.KC.4
	Digital Literacy
	6-12
	Students explore real-world issues and problems and actively pursue an understanding of them and solutions for them.

	Connection Notes
	Career pathways standard (L1.CGEI.SLE.5) directly addresses diverse CS careers. L2 standard connects to how computing has transformed the entertainment industry.



Interactive 3D / XR
	3D-P1  |  Collaborate across roles (3D artist, developer, designer, producer) to build a functional interactive 3D application or experience.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.PD.04
	Computer Science
	9-10
	Design and develop a computational artifact while working in a team.

	L2.AP.PD.03
	Computer Science
	11-12
	Design software in a project team environment using Agile Development methods (e.g., versioning and collaboration systems).

	6-12.GC.3
	Digital Literacy
	6-12
	Students determine their role on a team to meet goals, based on their knowledge of technology and content.

	6-12.GC.4
	Digital Literacy
	6-12
	Students select collaborative technologies and use them to work with others to investigate and develop solutions.

	Connection Notes
	Cross-role 3D team collaboration mirrors collaborative software development and team role determination in Global Collaboration standards.



	3D-P2  |  Understand emerging XR industry standards, platforms, and deployment pipelines (standalone headsets, web-based XR, mobile AR).

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.CS.D.01
	Computer Science
	9-10
	Explain how abstractions hide the underlying implementation details of computing systems embedded in everyday objects.

	L2.AP.PD.05
	Computer Science
	11-12
	Develop programs for multiple computing platforms.

	L1.NI.NCO.01
	Computer Science
	9-10
	Evaluate the scalability and reliability of networks by identifying and illustrating the basic components of computer networks and network protocols.

	6-12.EL.4
	Digital Literacy
	6-12
	Students are able to navigate a variety of technologies and transfer their knowledge and skills to learn how to use new technologies.

	Connection Notes
	XR platform standards and deployment pipelines require understanding hardware abstractions, multi-platform development, and adapting to new technologies.



	3D-P3  |  Evaluate ethical considerations of immersive technology: privacy in XR environments, simulation sickness, digital addiction, and responsible data use.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.CGEI.SLE.4
	Computer Science
	9-10
	Describe the beneficial and intrusive aspects of advancing and emerging technologies (e.g., AI agents, IoT, robotics).

	L2.CGEI.SLE.2
	Computer Science
	11-12
	Identify the ethical and moral implications encountered in managing and curating knowledge.

	6-12.DC.4
	Digital Literacy
	6-12
	Students demonstrate an understanding of what personal data is and how to keep it private and secure.

	L1.CGEI.SLE.3
	Computer Science
	9-10
	Evaluate the social and economic implications as related to privacy, data, property, information, and identity in the context of safety, law, or ethics.

	L1.NI.C.03
	Computer Science
	9-10
	Recommend security measures to address various scenarios based on the principles of information security.

	Connection Notes
	XR ethics (privacy, sickness, addiction) connects to emerging technology impacts (L1.CGEI.SLE.4), ethical/moral knowledge management, and personal data security standards.
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AI and its Impact on the Creative Industry

Artificial Intelligence is upending the game development environment. While some see it as a creative tool and a way to streamline operations, others in the industry fear it is rapidly changing the industry for the worse. A 2026 Game Developers Conference report show over 50% of developers feel Generative AI is having a negative impact on the game industry.

Industry forecasts suggest AI tools in gaming could reach more than $10 billion by 2029. The gaming industry has always been defined by technological advances, and AI is now shifting those advancements towards creativity, automation, hardware enhancements, and business strategies. Regardless of the positive or negative impact of AI advancements, these tools will continue to develop and shape the creative industry.

Data Analysis & Systems Thinking
Game Development
	GD-DS1  |  Collect and analyze gameplay telemetry and player data to evaluate game balance, engagement, and monetization systems.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.DA.CVT.01
	Computer Science
	9-10
	Use tools and techniques to locate, collect and create visualizations of small and large-scale data sets.

	L2.DA.CVT.01
	Computer Science
	11-12
	Use data analysis tools and techniques to identify patterns from complex real-world phenomena.

	L2.DA.CVT.02
	Computer Science
	11-12
	Generate data sets that support a claim or communicates information using a variety of data collection tools and analysis techniques.

	L2.DA.IM.01
	Computer Science
	11-12
	Use models and simulations to help formulate, refine, and test scientific hypotheses.

	6-12.CT.2
	Digital Literacy
	6-12
	Students find or organize data and use technology to analyze and represent it to solve problems and make decisions.

	Connection Notes
	Gameplay analytics requires data collection, visualization, pattern analysis, and using data to make decisions—directly mapping to all Data Analysis standards.



	GD-DS2  |  Understand game engine architecture and how subsystems (rendering, physics, audio, input, networking) interact.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.CS.HS.01
	Computer Science
	9-10
	Explain the interactions between application software, system software, and hardware.

	L2.CS.HS.01
	Computer Science
	11-12
	Identify the interactions of an operating system between software and hardware.

	L1.CS.D.01
	Computer Science
	9-10
	Explain how abstractions hide the underlying implementation details of computing systems embedded in everyday objects.

	6-12.CT.4
	Digital Literacy
	6-12
	Students demonstrate an understanding of how automation works and use algorithmic thinking to design and automate solutions.

	Connection Notes
	Game engine subsystem architecture is an applied example of hardware/software interaction, abstraction layers, and automated systems.



Interactive 3D / XR
	3D-DS1  |  Profile and benchmark 3D applications to identify performance bottlenecks and apply optimization strategies.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.AP.PD.03
	Computer Science
	9-10
	Evaluate and refine computational artifacts to make them more user-friendly, efficient and/or accessible.

	L2.DA.CVT.01
	Computer Science
	11-12
	Use data analysis tools and techniques to identify patterns from complex real-world phenomena.

	6-12.CT.2
	Digital Literacy
	6-12
	Students find or organize data and use technology to analyze and represent it to solve problems and make decisions.

	L2.AP.PD.06
	Computer Science
	11-12
	Develop and use a series of test cases to verify that a program performs according to its design specifications.

	Connection Notes
	Performance profiling requires data analysis of metrics, optimization based on evidence, and testing against specifications.



	3D-DS2  |  Understand spatial data formats (glTF, FBX, OBJ, USD) and pipelines for moving assets between tools and platforms.

	AK Code
	Framework
	Grade
	Alaska Standard Statement

	L1.DA.S.01
	Computer Science
	9-10
	Translate and compare different bit representations of real-world phenomena, such as characters, numbers, and images.

	L2.DA.S.01
	Computer Science
	11-12
	Evaluate and explain the various types of databases, with their specific benefits and limitations.

	L1.NI.NCO.01
	Computer Science
	9-10
	Evaluate the scalability and reliability of networks by identifying and illustrating the basic components of computer networks and network protocols.

	6-12.CT.3
	Digital Literacy
	6-12
	Students break problems into component parts, identify key pieces and use that information to problem solve.

	Connection Notes
	3D data formats and pipelines connect to storage/database standards, data representation, and understanding network/data transfer protocols.



Part 3: Gaps, Observations & Opportunities
While Alaska's CS and Digital Literacy standards provide a strong foundation for game development and interactive 3D education, a crosswalk analysis reveals several areas where industry needs exceed what current standards directly address. The following observations are intended to inform future curriculum development, elective course design, and industry partnership programs.

1. Engine-Specific and Tool-Based Learning
Industry consistently requires hands-on proficiency with specific game engines (Unity, Unreal, Godot) and 3D software (Blender, Maya, Substance Painter). Current standards address programming and design concepts at an appropriate level of abstraction, but do not specify tool proficiencies. Elective courses and industry partnerships can bridge this gap without requiring standards revision.
	Opportunity
	Develop elective pathways or CTE courses that apply existing standards (especially L1/L2 programming and design standards) in game engine or 3D software environments.



2. 3D Mathematics (Linear Algebra, Quaternions)
3D development requires vector math, matrix transformations, and quaternion rotations that go beyond standard K-12 math curricula. Current CS algorithm standards (L1.AP.A.01, L2.AP.A.04) touch on this conceptually but not with 3D-specific depth.
	Opportunity
	Coordinate with math departments to contextualize linear algebra concepts in 3D and game contexts. This is a strong cross-disciplinary integration opportunity.



3. XR / Immersive Technology as a Distinct Domain
Virtual Reality, Augmented Reality, and Mixed Reality represent a rapidly growing industry segment. Current standards do not explicitly address XR hardware, spatial interaction design, or WebXR/OpenXR platforms. Some adjacent coverage exists in emerging technology standards (L1.CGEI.SLE.4) and platform development (L2.AP.PD.05).
	Opportunity
	Consider adding XR as an explicit context or application area within existing standards updates, particularly in the Emerging Technologies and Program Development sub-domains.



4. Game & XR Ethics (Beyond General Digital Ethics)
Game-specific ethical issues - loot box mechanics, predatory monetization, addictive design patterns, representation and stereotyping in games, and labor conditions in the game industry - are not addressed in current ethics standards. Existing standards cover general digital ethics and privacy well.
	Opportunity
	Supplement existing ethics standards (L1/L2 CGEI) with game and XR industry-specific case studies and discussions in classroom implementation.



5. Audio Production and Sound Design
Sound design and audio integration are core game development disciplines. While creative communication standards (6-12.CC) provide some coverage for digital media creation, audio-specific competencies (recording, mixing, spatial audio for VR) have limited standard alignment.
	Opportunity
	Connect with music and audio programs to develop integrated projects that fulfill both CS/DL and performing arts standards through game audio creation.



6. Shader Programming and Graphics Pipelines
Writing shaders (HLSL, GLSL, ShaderLab) and understanding GPU rendering pipelines is increasingly important for 3D developers. Current standards address hardware/software interaction at a conceptual level but do not specifically address graphics programming.
	Opportunity
	Shader programming can be taught as an advanced application of existing programming standards (L2.AP.PD) and hardware/software interaction standards (L1.CS.HS.01).



7. Networking and Multiplayer Systems
Multiplayer game development requires understanding of client-server architecture, synchronization, latency, and network security. Network and Internet standards (L1.NI, L2.NI) provide a relevant foundation, but game-specific networking (lobby systems, peer-to-peer, dedicated servers) is a specialized application.
	Opportunity
	Multiplayer game projects are an excellent context for applying networking and cybersecurity standards in a highly motivating, industry-authentic environment.



8. Portfolio and Career Preparation
Industry hiring in game development and 3D is highly portfolio driven. While standards touch on presenting work (6-12.CC.4) and career awareness (L1.CGEI.SLE.5), explicit portfolio development and professional presentation skills are not deeply embedded.
	Opportunity
	Embed portfolio development throughout courses aligned to these standards, culminating in senior capstone projects that students can present to industry panels.





Appendix: Quick Reference - All Crosswalk Mappings
The table below provides a compact view of all industry competency IDs and their corresponding Alaska standard codes for quick lookup.

	ID
	Industry Competency
	Alaska Standard Codes

	GD-T1
	Write scripts and code using game-oriented languages (e.g., C#, C++, Python, GDScript, Lua) to implement game logic, physics, and interactivity.
	L1.AP.C.02, L1.AP.M.01, L1.AP.M.02, L2.AP.PD.01, L2.AP.PD.02

	GD-T2
	Apply object-oriented programming principles (classes, inheritance, encapsulation) within a game engine context.
	L1.AP.M.01, L1.AP.M.02, L2.AP.M.01, L2.AP.M.03

	GD-T3
	Use version control systems (e.g., Git) to manage project files and collaborate on code in a team environment.
	L2.AP.PD.03, L1.AP.PD.04, L1.AP.PD.05

	GD-T4
	Debug, test, and iterate on code and game builds to ensure stability and performance.
	L1.AP.PD.01, L2.AP.PD.06, L2.AP.PD.07, L1.AP.PD.03

	GD-T5
	Implement basic AI behaviors (pathfinding, state machines, decision trees) for non-player characters.
	L2.AP.A.01, L2.AP.A.02, L2.AP.A.03, L1.AP.C.01

	3D-T1
	Write scripts to control 3D objects, cameras, lighting, and interactions in real-time engines (e.g., Unity, Unreal, Godot).
	L1.AP.C.02, L1.AP.M.02, L2.AP.PD.05, L2.AP.PD.01

	3D-T2
	Understand rendering pipelines, shaders, and materials to create realistic or stylized visuals.
	L1.CS.D.01, L1.CS.HS.01, L2.CS.HS.01

	3D-T3
	Optimize assets and code for performance across target platforms (PC, mobile, VR/AR headsets).
	L1.AP.PD.03, L2.AP.PD.06, L1.CS.D.01, L2.AP.PD.05

	3D-T4
	Integrate physics engines and collision detection to produce believable object interactions.
	L1.AP.C.01, L2.AP.A.03, L1.AP.A.01

	GD-M1
	Apply vectors, matrices, and coordinate systems to control movement, rotation, and camera behavior.
	L1.AP.A.01, L2.AP.A.04, 6-12.CT.3, 6-12.CT.4

	GD-M2
	Use probability and statistics to design and balance game systems (e.g., loot tables, procedural generation).
	L1.DA.CVT.01, L2.DA.CVT.01, L2.DA.CVT.02, L2.DA.IM.01

	GD-M3
	Decompose complex game problems into smaller algorithmic steps, evaluate efficiency, and select appropriate data structures.
	L2.AP.A.03, L2.AP.A.04, L1.AP.M.01, 6-12.CT.1, 6-12.CT.3

	3D-M1
	Apply linear algebra (vectors, matrices, quaternions) to transform, rotate, and animate 3D objects.
	L1.AP.A.01, L2.AP.A.04, 6-12.CT.4

	3D-M2
	Use trigonometry and geometric reasoning to solve spatial problems (e.g., lighting angles, collision bounds).
	L1.AP.A.01, 6-12.CT.1, 6-12.CT.3

	GD-D1
	Apply game design principles (core loop, challenge-reward balance, player agency) to prototype and iterate game concepts.
	6-12.ID.1, 6-12.ID.2, 6-12.ID.3, 6-12.ID.4, 6-12.CT.1

	GD-D2
	Design and document game mechanics, levels, and systems using design documents, flowcharts, and wireframes.
	L1.AP.PD.05, 6-12.ID.1, 6-12.CC.3, 6-12.KC.3

	GD-D3
	Conduct playtesting sessions, gather feedback, and make evidence-based design revisions.
	L1.AP.PD.01, L2.AP.PD.06, 6-12.ID.3, 6-12.EL.3

	GD-D4
	Design for diverse and inclusive audiences, considering accessibility and representation in characters, narratives, and interfaces.
	L1.CGEI.C.01, L2.CGEI.C.01, 6-12.GC.1, L1.CGEI.SLE.3

	3D-D1
	Apply UX/UI principles to design intuitive interfaces and interactions for 3D, VR, and AR applications.
	6-12.ID.1, 6-12.ID.2, 6-12.CC.3, 6-12.CC.1

	3D-D2
	Design immersive environments considering scale, lighting, user comfort, and motion sickness mitigation.
	6-12.ID.3, 6-12.ID.4, 6-12.CT.3, 6-12.ID.1

	3D-D3
	Create and follow a pre-production pipeline: concept, blockout, asset list, and scope planning.
	L1.AP.PD.05, L1.AP.PD.01, 6-12.ID.1, 6-12.KC.3

	GD-A1
	Create or adapt 2D/3D digital art assets (sprites, textures, models) that meet technical specifications for a game engine.
	6-12.CC.2, 6-12.CC.1, 6-12.ID.1, L1.DA.S.01

	GD-A2
	Produce basic audio assets (sound effects, music loops) and integrate them into a game project.
	6-12.CC.2, 6-12.CC.1, 6-12.ID.2

	GD-A3
	Apply principles of visual storytelling, narrative design, and world-building to communicate theme and tone.
	6-12.CC.3, 6-12.CC.4, 6-12.KC.4, 6-12.GC.1

	3D-A1
	Model, UV-unwrap, and texture 3D assets using industry-standard software (e.g., Blender, Maya, Substance Painter).
	6-12.CC.2, 6-12.ID.2, L1.DA.S.01, 6-12.CT.3

	3D-A2
	Rig and animate 3D characters and objects using keyframe and procedural animation techniques.
	6-12.CC.2, 6-12.ID.3, 6-12.CT.4, L1.AP.A.01

	3D-A3
	Set up and configure lighting and rendering pipelines to achieve a desired visual style.
	6-12.CC.2, 6-12.ID.2, L1.CS.HS.01, 6-12.CT.4

	GD-P1
	Work in multidisciplinary teams using Agile or Scrum methodologies to plan, develop, and ship a complete game project.
	L2.AP.PD.03, L1.AP.PD.04, 6-12.GC.3, 6-12.GC.4, 6-12.GC.2

	GD-P2
	Understand and navigate intellectual property, licensing, and copyright as they apply to game assets and code.
	L1.CGEI.SLE.1, L2.CGEI.SLE.1, 6-12.DC.3, L1.AP.PD.02

	GD-P3
	Build and present a professional portfolio demonstrating completed projects, skills, and role-specific contributions.
	6-12.CC.4, 6-12.CC.1, 6-12.EL.1, L1.AP.PD.03

	GD-P4
	Identify and describe career pathways in the game industry (programming, design, art, audio, QA, production, marketing).
	L1.CGEI.SLE.5, L2.CGEI.C.02, 6-12.EL.1, 6-12.KC.4

	3D-P1
	Collaborate across roles (3D artist, developer, designer, producer) to build a functional interactive 3D application or experience.
	L1.AP.PD.04, L2.AP.PD.03, 6-12.GC.3, 6-12.GC.4

	3D-P2
	Understand emerging XR industry standards, platforms, and deployment pipelines (standalone headsets, web-based XR, mobile AR).
	L1.CS.D.01, L2.AP.PD.05, L1.NI.NCO.01, 6-12.EL.4

	3D-P3
	Evaluate ethical considerations of immersive technology: privacy in XR environments, simulation sickness, digital addiction, and responsible data use.
	L1.CGEI.SLE.4, L2.CGEI.SLE.2, 6-12.DC.4, L1.CGEI.SLE.3, L1.NI.C.03

	GD-DS1
	Collect and analyze gameplay telemetry and player data to evaluate game balance, engagement, and monetization systems.
	L1.DA.CVT.01, L2.DA.CVT.01, L2.DA.CVT.02, L2.DA.IM.01, 6-12.CT.2

	GD-DS2
	Understand game engine architecture and how subsystems (rendering, physics, audio, input, networking) interact.
	L1.CS.HS.01, L2.CS.HS.01, L1.CS.D.01, 6-12.CT.4

	3D-DS1
	Profile and benchmark 3D applications to identify performance bottlenecks and apply optimization strategies.
	L1.AP.PD.03, L2.DA.CVT.01, 6-12.CT.2, L2.AP.PD.06

	3D-DS2
	Understand spatial data formats (glTF, FBX, OBJ, USD) and pipelines for moving assets between tools and platforms.
	L1.DA.S.01, L2.DA.S.01, L1.NI.NCO.01, 6-12.CT.3





Appendix: Resources & Getting Started 
This section provides a curated starting point for districts, teachers, and curriculum developers looking to build or expand game development and interactive 3D programming. Resources are organized by type and include notes on cost, grade level, and practical considerations where relevant. This list is not exhaustive. The field advances quickly, and new tools emerge regularly.

Structured Curriculum & Lesson Plans

Riot Games URF Academy Curriculum Guide - A free, full-unit curriculum for grades 9–12 covering game design fundamentals. Developed by one of the world's largest game studios, the guide is professionally structured and informed by industry standards. https://www.riotgames.com/en/urf-academy/curriculum-guide

MakeCode Arcade - Make Arcade Style Games (Microsoft) - Free lesson plans, activities, and self-paced units for grades 6–12 centered on creating arcade-style games. No installation required; browser based. https://www.microsoft.com/en-us/makecode/teach/arcade

Introduction to CS with MakeCode Arcade - A free, full-unit computer science course for grades 9–12 that uses game creation as the primary context for learning programming concepts. Requires a GitHub Education account (free to apply). https://arcade.makecode.com/courses/introcs

Secondary Education Lesson Plans - Unreal Engine (Epic Games) - Free, self-paced lesson plans for grades 6–12 covering real-time 3D and game development using industry-standard tools. Highly relevant to current workforce skills. Note: requires a computer lab or a virtual machine with capable hardware. https://www.unrealengine.com/en-US/lesson-plans

GDevelop Academy - Free, self-paced activities and units for grades 9–12 using GDevelop, an open-source, no-code game engine. Can be completed in a single class period or over multiple sessions. https://gdevelop.io/academy

Godot Tutorials (GDQuest) - Free, comprehensive tutorials and units for grades 9-12 using the Godot engine, an open-source alternative to Unity and Unreal. Also offers paid study programs for deeper engagement. https://www.gdquest.com/tutorial/godot/

P5.js Education Resources - Free curriculum, lesson plans, and activities for grades 6-12 connecting creative coding, game development, and web development through an accessible JavaScript library. https://p5js.org/education-resources/

GameChangineer (Virginia Tech) - A free, full-unit game development resource for grades 6-12 developed by a university research team. Emphasizes creativity and technical skill-building. https://gc.ece.vt.edu/

Game Design in Unity (CodeHS) - A paid, full-year curriculum for grades 9-12 covering game development fundamentals using Unity. Well-structured for CTE or elective courses seeking a complete, teacher-supported program. https://codehs.com/course/GDU/overview

Game Development Course (Mastery Coding) - A paid, full-unit curriculum for grades 9-12 focused on practical game development skills and coding. Designed for schools looking for a turnkey instructional product with professional support. https://www.masterycoding.com/course/game-development-1


Game Engines & Tools
The following tools range from beginner-friendly, no-code environments to industry-standard professional platforms. Many are free or free for education.

Scratch (MIT) - The most widely used introductory programming environment for grades K–8. Block-based, browser-based, and free. A natural on ramp before moving to more complex engines. https://scratch.mit.edu

Snap! (UC Berkeley) - A more powerful block-based environment suitable for grades 3–12. Often described as the more capable sibling of Scratch; supports advanced programming concepts while remaining visual. https://snap.berkeley.edu

Bitsy - A free, browser-based engine for creating small pixel-art games. Ideal for grades 6–12 as an entry point into narrative game design without coding barriers. https://make.bitsy.org

Twine - A free, browser-based tool for creating interactive, branching narrative games. Excellent entry point for students interested in writing, storytelling, and game design without a programming focus. https://twinery.org

RenPy - A free, open-source visual novel engine for grades 9-12 that uses simple scripting language to create story-driven games. A strong bridge between creative writing, game design, and introductory programming. https://www.renpy.org

GDevelop - A free, open-source, no-code/AI-assisted engine for creating 2D and 3D games. Suitable for grades 6–12 and supports publishing to web, iOS, Android, and Steam. Educational solutions available. https://gdevelop.io/education

GameMaker Studio - A free-for-education 2D game engine for grades 6–12 with a visual interface and scripting language. A popular step up from no-code tools for students ready to write code. https://gamemaker.io/en/education

microStudio - A free, browser-based game engine that supports multiple programming languages in a single environment. Requires no installation. https://microstudio.dev

Godot Engine - A free, open-source game engine well suited for grades 9-12. A strong alternative to Unity for schools that want a professional-grade tool without licensing constraints. https://godotengine.org

PyGame Zero - A free Python-based game development framework. Excellent for classrooms already teaching Python, as it layers game development concepts directly on top of existing skills. https://pygame-zero.readthedocs.io

Unity (Unity Technologies) - Free for education, Unity is one of the industry's most widely used game engines and is the platform behind many of the workforce pathways described in this document. Requires desktop installation. Pathway begins at https://learn.unity.com/pathway/unity-essentials

Unreal Engine (Epic Games) - Free to use, Unreal Engine is the industry standard for high-fidelity games, film production, architecture visualization, and XR development. Requires capable hardware. https://www.unrealengine.com/en-US/students-and-schools

Roblox Studio - Free game development platform built on Lua scripting. Highly motivating for students familiar with Roblox; large community and active student creator ecosystem. https://education.roblox.com

StarStuffEdu - A free, self-paced web tool built on the Unity engine that introduces game and computer science concepts through interactive play. Engaging enough that students often return independently after initial exposure. Note: may be flagged by some school content filters. https://starstuffedu.org


Professional Development & Certifications
Unity Essentials Pathway - A free introductory learning pathway designed to build foundational Unity skills. Suitable for teachers learning alongside students or preparing to teach Unity-based units. https://learn.unity.com/pathway/unity-essentials

Unity Certifications - Paid industry certifications (including Associate Game Developer) that give students a recognized credential aligned with workforce entry. Useful for CTE programs seeking verifiable student outcomes. https://unity.com/products/unity-certifications

Unreal Engine 3D Fundamentals Certification (via GamePlan) - A paid certification program for grades 6–12 covering Unreal Engine fundamentals. Includes offline installation access, making it viable for lower-bandwidth environments. https://gameplan.com/certifications/unreal-engine-3d-fundamentals

Autodesk Educator Resources - Free professional development and curriculum support for educators using Autodesk tools (Maya, Fusion 360, Tinkercad) in art, design, and engineering contexts adjacent to game development. https://www.autodesk.com/education/educators-learning-resources
[image: ]
More resources and information related to Computer Science, Digital Literacy, and Artificial Intelligence at
education.alaska.gov/computer-science
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