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[bookmark: _Toc213669544][bookmark: _Toc214627822]Introduction
N.J.A.C. 6A:8-2.1 directs the Commissioner to engage in the review and readoption of the New Jersey Student Learning Standards (NJSLS) every five years. The Computer Science & Design Thinking (CS&DT) standards were most recently adopted in 2020; the review process began in June 2025. After two months of intensive discussion and review, recommendations for revisions have been proposed by several external working committees. Based on the recommendations, the standards have been consolidated and streamlined from the former NJSLS 8.1, 8.2, and 9.4 into the Computer Science, Innovation, and Society Framework (NJSLS-CSIS).
[bookmark: _Toc213669545][bookmark: _Toc214627823]Computer Science, Innovation, and Society Framework
NJSLS-CSIS are intentionally crafted to prepare students for success in college, careers, and civic life by fostering a deep understanding of computer science, engineering, and digital literacies from kindergarten through grade 12. These standards emphasize critical and systematic thinking about technology’s role in solving local and global challenges. Through authentic learning experiences, students apply content knowledge, integrate concepts across disciplines, develop computational thinking, and communicate effectively with diverse audiences. By prioritizing performance expectations for key disciplinary concepts in each of the three domains, the standards ensure that New Jersey learners are equipped to thrive in a rapidly evolving digital world.
Notes on Framework
Standard 8 is divided into the following domains:
8.1 Computer Science
8.2 Engineering Design and Technology
8.3 Digital Literacy
NJSLS – CSIS Alphanumeric Coding
Each performance expectation is assigned an alphanumeric code to support identification and implementation. The alphanumeric coding system used in NJSLS – CSIS cites the domain, disciplinary concept, grade band, and performance expectation number, in that order.
For example, 8.1.AP.K-2.1 represents Domain: 8.1 Computer Science; Disciplinary Concept: Algorithms and Programming, Grade Band: Kindergarten through grade 2 (K-2), and Performance Expectation: 1: Model daily processes by creating and following algorithms to complete tasks.


[bookmark: _Toc213669546][bookmark: _Toc214627824]CSIS Disciplinary Concepts 
The NJSLS – CSIS standards are organized by disciplinary concepts within each domain. The statements below reflect how the knowledge and skills progress in grade bands from kindergarten through high school, and the intended learning targets that students will master by the end of grade 12.
8.1 Computer Science Domain Disciplinary Concepts
[bookmark: _Hlk212748956]Algorithms and Programming: By the end of grade 12, students evaluate algorithms for efficiency and correctness; translate between diagrams, pseudocode, and code; and design flexible computational solutions using data structures. They apply control structures and conditionals to solve problems, iteratively design original algorithms, and build programs that serve practical, expressive, or societal purposes. Students deconstruct problems into procedures, modules, or objects, create artifacts using existing resources (such as libraries, code, or artificial intelligence [AI]), and collaborate to refine programs for usability, accessibility, and user-centered design.
Computing Systems: By the end of grade 12, students analyze how hardware, software, and integrated systems work together to support user tasks. They explain how abstraction simplifies usability, evaluate trade-offs in organizing and storing data, and connect binary representations to data processing. They also develop and share systematic troubleshooting strategies to identify and resolve errors. 
Data and Artificial Intelligence Concepts: By the end of grade 12, students use computational tools to collect, transform, and visualize data with multiple variables. They explain how AI models learn through training and feedback, and propose refinements based on their purpose, function, and limitations. Emphasis is placed on developing data concepts and understanding how AI systems generate insights and support decision-making.
Networks and Cybersecurity: By the end of grade 12, students explain how hardware and protocols transmit data across networks, including the Internet. They evaluate security measures against common threats and apply strategies to protect data both when stored and when transmitted. Students build a foundational understanding of personal and civic responsibility in safeguarding digital information.
8.2 Engineering Design and Technology Domain Disciplinary Concepts
Nature of Technology: By the end of grade 12, students understand how technology develops in connection with science, mathematics, and other disciplines. They evaluate trade-offs to make informed decisions when priorities or values conflict and identify essential resources such as time, people, materials, energy, and funding needed to complete tasks or solve problems, reflecting the interdisciplinary and practical nature of technology. 
Interaction of Technology and Humans: By the end of grade 12, students recognize that the relationship between technology and culture is dynamic, sometimes changing gradually and other times rapidly. They analyze complex issues at the intersection of technology and society by applying principles such as trade-offs and considering unintended consequences. Students also understand that access to technology varies globally due to economic, political, and cultural factors, and are able to evaluate alternative solutions while considering their broader societal impacts. 
Effects of Technology on the Natural World: By the end of grade 12, students understand how technology can be used to reduce environmental impacts, such as through monitoring and sustainable design. They analyze and compare how different technologies affect the environment. 
Engineering Design: By the end of grade 12, students apply engineering design to solve complex socially and globally relevant problems. They break down large challenges into manageable parts, define measurable criteria and constraints, and use research to identify effective solutions. Students use mathematics and computer simulations to test designs under various conditions, assess trade-offs, prioritize design goals, and evaluate the social and environmental impacts of their decisions, reflecting a comprehensive and analytical approach to engineering design. 
8.3 Digital Literacy Disciplinary Concepts
Digital Tools: By the end of grade 12, students demonstrate fluency in selecting and using digital tools, including AI, to solve real-world problems. They justify tool choices based on features such as suitability, efficiency, accessibility, and usefulness. Through iterative refinement, they improve digital artifacts for clarity, accuracy, and fairness, and evaluate digital experiences for effectiveness, limitations, and potential bias. By collaborating to integrate diverse perspectives, students develop adaptability, critical judgment, and social responsibility in connected digital environments.
Digital Citizenship: By the end of grade 12, students evaluate how their online presence and digital footprints influence reputations and opportunities. They design intentional online identities that support healthy, safe, and respectful engagement across personal, academic, and professional contexts. Students analyze how laws and regulations shape digital communication and development, considering ethical, legal, and societal implications. They assess the risks of sharing personal data online and apply strategies to safeguard privacy and security. Through this strand, students develop the awareness and responsibility needed to be thoughtful participants in digital life.
Technology and Society: By the end of grade 12, students propose ways to use technology responsibly to support the wellbeing of local, global, and cultural communities. They evaluate evidence to predict potential impacts of emerging technologies such as AI on social, economic, and political structures. Students analyze the gap between personal technological skills and those required in careers of interest, identifying strategies for continuous learning. They assess the societal and environmental impacts of emerging technologies, including those shaped by inequitable access to resources. Through this strand, students learn how technology both shapes, and is shaped by, human values, equity, and sustainability.
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Summary of Changes to NJSLS-CSIS
The expert review and writing committees revised the 2020 NJSLS-CS&DT in the following ways:
Alignment with National Standards: The standards have been updated to ensure alignment with new research and widely accepted national frameworks, including those of the Computer Science Teachers Association (CSTA, 2025), the International Society for Technology in Education (ISTE, 2024), and the International Technology and Engineering Educators Association (ITEEA, 2020). 
Refined and Elevated 8.3 Digital Literacy: Building on the 2020 restructuring of Standard 8.1: Educational Technology, which integrated its components into Standard 9.4, the 2025 revisions realign Educational Technology with Computer Science and Engineering Design. This update underscores the importance of digital literacy as a foundational component within the standards framework, recognizing that it is essential for supporting student success in other academic domains such as computer science, technology, and engineering design, and for navigating the evolving digital landscape.
Reorganization of Domains and Nomenclature: Changes in current terminology required structural reorganization within the standards. The updates include renaming disciplinary concepts to reflect terminology now widely used by educators and practitioners in these fields. For example, Networks and the Internet was revised to Networks and Cybersecurity, and Data & Analysis has evolved into Data and Artificial Intelligence Concepts. In addition, some concepts have been reclassified, such as Impacts of Computing, which now appears in 8.3 Digital Literacy, ensuring alignment with contemporary language and practice within each domain.
Streamlining of Performance Expectations: The standards have been thoughtfully consolidated to allow for the scaffolding of skills and building of concepts progressively and meaningfully from K–12. Integration of the K–5 NJSLS for Science into Engineering Design further strengthens interdisciplinary coherence and clarity. 
Modernization and Relevance: To reflect current and emerging technologies, the revised standards incorporate adaptable language that accommodates future innovations. This ensures students engage with tools and concepts that mirror real-world applications, preparing them to thrive in a dynamic digital landscape. Central skills such as critical thinking, ethical reflection, collaborative design, and adaptability are emphasized throughout. 
Incorporating Artificial Intelligence (AI): The standards expert and writing advisory committees recognized how Artificial Intelligence (AI) has gained prominence since the last iteration of the NJSLS – CS&DT. They emphasized the importance of equipping K–12 students with a conceptual understanding of AI and the ability to use it effectively. The committees also recognized that there is an emerging digital divide between schools that strategically integrate AI and those that restrict or prohibit its use. As a result, AI science and literacy are thoughtfully embedded in the performance expectations. 
Revised Learning Targets: The standards have been aligned to national standards and scaffolded to support developmental learning progressions. 
Design for Unplugged and Flexible Access in K-2: The committees designed the K–2 standards to support unplugged learning, acknowledging varied technology use and developmental needs among younger students. The broad standards allow diverse ways for students to access and demonstrate knowledge, ensuring meaningful engagement regardless of resources or learning methods.


[bookmark: _Toc210915564][bookmark: _Toc213669548][bookmark: _Toc214627826]Structure of This Document
Developmental Progressions
This portion of the document presents the performance expectations by disciplinary concept in a K-12 learning progression. Presenting learning standards in a K–12 progression helps educators understand how students build knowledge and skills over time, allowing for more intentional and coherent curriculum design. By mapping standards across grade levels, teachers and curriculum developers can see how foundational concepts introduced in early grades evolve into more complex and nuanced understandings in later years. This vertical alignment supports scaffolding, ensuring that instruction is developmentally appropriate and that students are prepared for increasingly sophisticated tasks. It also enables educators to identify gaps or redundancies in instruction, promote continuity in learning, and better support students’ long-term mastery of essential concepts.
Performance Expectations by Grade Bands
This portion of the document presents the performance expectations by grade band. Presenting learning standards by grade bands is essential for ensuring clarity, consistency, and instructional relevance for educators implementing the standards directly. When standards are organized this way, educators can easily identify what students are expected to learn at each stage of their academic journey, making it easier to plan lessons that are developmentally appropriate and aligned with the NJSLS. Grade-banded standards also help curriculum developers ensure that content builds logically from year to year, avoiding gaps or unnecessary repetition. For teachers, this structure supports targeted instruction and assessment, allowing them to meet students where they are and guide them toward mastery. Overall, grade-banded organization promotes coherence across classrooms and schools, helping all educators work toward shared learning goals.
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With the adoption of the 2020 New Jersey Student Learning Standards (NJSLS), New Jersey became the first state in the nation to include climate change education across content areas. The goal of implementing climate change education implementation is to foster generations of New Jersey students that can analyze, question, interpret, think independently, and bring critical deduction to fulfill and to lead in jobs created by burgeoning industries of the future green economy.
Revisions to NJSLS Standard 8, now organized under the Computer Science, Innovation, and Society (CSIS) framework, reflect the foundational importance of digital literacy, engineering design, and computer science in preparing students for civic life and the future workforce. The updated standards emphasize critical and systematic thinking about technology’s role in solving local and global challenges, including climate change. Students engage with digital tools and computational systems to analyze data, model solutions, and communicate findings. Engineering design and technology standards foster iterative problem-solving and innovation, while digital literacy standards ensure students can ethically and effectively navigate technology-rich environments. These revisions support interdisciplinary learning and empower students to become informed creators, responsible digital citizens, and adaptive leaders in a rapidly evolving technological landscape.
Accompanying the 2025 NJSLS-Computer Science, Innovation, and Society will be resources that identify standards that may be leveraged in support of instruction. The symbol for climate change through the standards () notes opportunities to integrate specific examples of climate change education provided by additional age-appropriate resources. These additional materials are designed to support educators in creating interdisciplinary units focused on authentic learning experiences integrating a range of perspectives.
[bookmark: _Toc213669550][bookmark: _Toc214627828]Implementation Supports and Additional Resources



To support the successful implementation of the 2025 NJSLS – CSIS, guidance documents will be made available on the Standards Transparency and Mastery Platform (STAMP) webpage. The documents will support districts in developing a clear understanding of the new expectations and help guide curriculum development at the local level. To ensure professional learning is high-quality and responsive to the needs of the field, New Jersey educators will be included in the development of resources in collaboration with the Department. The outcome will include the delivery of guidance documents, professional learning opportunities, and other NJSLS-supporting resources.
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	8.1: Computer Science  

	Algorithms and Programming (AP): By the end of grade 12, students develop and refine computational solutions by designing, evaluating, and translating algorithms; organizing and manipulating data with variables; and applying control structures and modular design. Through iterative program development and collaboration, students create artifacts such as code, flowcharts, and documented programs that demonstrate readiness for postsecondary success in computer science and related fields. 

	K-2
	3-5
	6- 8
	9-12

	8.1.AP.K-2.1 Model daily processes by creating and following algorithms to complete tasks. 
	8.1.AP.3-5.1 Compare simple algorithms for the same task to determine which is the most appropriate.
	8.1.AP.6-8.1 Depict algorithms using diagrams, pseudocode, or code.
8.1.AP.6-8.2 Determine the outcome of simple algorithms, such as those represented through diagrams, pseudocode, and program code. 
	8.1.AP.9-12.1 Translate algorithms from other representations, including diagrams, pseudocode, and verbal descriptions, into code.
8.1.AP.9-12.2 Evaluate algorithms for efficiency and correctness. 

	8.1.AP.K-2.2 Model ways different types of data can be organized. 
	8.1.AP.3-5.2 Create programs that use clearly named variables to store and modify data. 
	8.1.AP.6-8.3 Use student-developed variables of differing data types.
	8.1.AP.9-12.3 Develop generalized computational solutions through the effective application of data collections. 

	8.1.AP.K-2.3 Use a simple conditional statement. 
	8.1.AP.3-5.3 Create programs that include sequences, events, loops, and/or conditionals. 
	8.1.AP.6-8.4 Develop programs that combine control structures, including simple loops and conditionals. 
	8.1.AP.9-12.4 Develop programs that combine control structures with and without compound conditionals to solve a problem. 
8.1.AP.9-12.5 Iteratively develop original algorithms for personal expression, practical intent, and/or societal reform.

	8.1.AP.K-2.4 Break down a task into a sequence of steps. 
	8.1.AP.3-5.4 Break down problems into manageable sub-problems.
8.1.AP.3-5.5 Modify programs using pieces of existing code to add additional features or create a new program. 
	8.1.AP.6-8.5 Break down problems into smaller, manageable sub-problems to facilitate program development. 
8.1.AP.6-8.6 Create procedures to organize code and make it easier to reuse. 
	8.1.AP.9-12.6 Deconstruct problems into smaller components using constructs such as procedures, modules, and/or objects.
8.1.AP.9-12.7 Create artifacts by using parameterized procedures, libraries, existing code, and/or AI. 





	8.1: Computer Science (Continued)

	Algorithms and Programming (AP): By the end of grade 12, students develop and refine computational solutions by designing, evaluating, and translating algorithms; organizing and manipulating data with variables; and applying control structures and modular design. Through iterative program development and collaboration, students create artifacts such as code, flowcharts, and documented programs that demonstrate readiness for postsecondary success in computer science and related fields. 

	K-2
	3-5
	6- 8
	9-12

	8.1.AP.K-2.5 Describe a program’s sequence of events, goals, and expected outcomes. 
8.1.AP.K-2.6 Debug errors in an algorithm or program that includes sequences and simple loops. 
	8.1.AP.3-5.6 Iteratively develop a simple program to ensure it works as intended. 
	8.1.AP.6-8.7 Identify a solution that meets users’ needs by synthesizing feedback from co-creators, testers, users, and/or AI, as applicable. 
 
8.1.AP.6-8.8 Build programs that incorporate existing code, media, libraries, and/or AI, with appropriate attribution. 
8.1.AP.6-8.9 Document programs to make them easier to follow, test, and debug. 
	8.1.AP.9-12.8 Collaboratively develop programs for broad audiences by incorporating feedback from users, team members, and/or AI as applicable. 
 
8.1.AP.9-12.9 Refine programs to enhance usability, accessibility, and security.
8.1.AP.9-12.10 Present design decisions in the development of programs. 





	8.1: Computer Science 

	Computing Systems (CS): By the end of grade 12, students understand how computing devices, software, and hardware interact within integrated systems to perform tasks and store data. They apply troubleshooting strategies and analyze trade-offs in system design, developing artifacts that demonstrate readiness for postsecondary success in technology-rich environments.

	K-2
	3-5
	6- 8
	9-12

	8.1.CS.K-2.1 Describe how different computing devices perform specific functions and work together to accomplish tasks. 
	8.1.CS.3-5.1 Demonstrate how computing devices connect to other components to form a system. 
	8.1.CS.6-8.1 Rationalize choices of individual hardware and software devices that impact integrated systems. 
	8.1.CS.9-12.1 Describe ways in which integrated systems abstract underlying implementation details to simplify user experiences. 

	8.1.CS.K-2.2 Explain the functions of common software and hardware components of computing systems. 
	8.1.CS.3-5.2 Analyze how computer hardware and software work together as a system to complete simple tasks.
8.1.CS.3-5.3 Compare the amount of storage space required for different types of data. 
	8.1.CS.6-8.2 Iteratively design a system that combines hardware and software components. 
8.1.CS.6-8.3 Identify the appropriate tool to access data based on its file format. 
8.1.CS.6-8. Explain the difference between how a computer stores data as bits and how the data is displayed. 
	8.1.CS.9-12.2 Analyze how application software, system software, and hardware interact. 
8.1.CS.9-12.3 Describe the trade-offs in how and where data is organized, stored, and secured.
8.1.CS.9-12.4 Translate between decimal numbers and binary numbers. 
 
8.1.CS.9-12.5 Explain the relationship between binary numbers and the storage and use of data in a computing device.

	8.1.CS.K-2.3 Describe common hardware and software issues using correct terminology. 
8.1.CS.K-2.4 Apply basic troubleshooting techniques to resolve hardware and software issues. 
	8.1.CS.3-5.4 Troubleshoot common hardware and software problems.
	8.1.CS.6-8.5 Systematically apply troubleshooting strategies to identify and resolve hardware and software problems in computing systems. 
	8.1.CS.9-12.6 Develop guidelines that convey systematic troubleshooting strategies that others can use to identify and fix errors.



	8.1: Computer Science

	Data and Artificial Intelligence Concepts (DA): By the end of grade 12, students use computational tools and techniques to collect, manipulate and transform data. Students create artifacts that reflect their understanding of data-driven decision-making and readiness for postsecondary success in AI-related fields.

	K-2
	3-5
	6- 8
	9-12

	8.1.DA.K-2.1 Recognize patterns that machines can use to make decisions.
	8.1.DA.3-5.1 Explain how computational tools can learn from patterns in data.
8.1.DA.3-5.2 Collect different types of data using computational tools (e.g., sensors, cameras, apps).
8.1.DA.3-5.3 Create an artifact that tells a story about relationships in real-world data. 
	8.1.DA.6-8.1 Use computational tools to transform data to improve its usability.
8.1.DA.6-8.2 Use computational tools to manipulate data (e.g., calculating new variables or attributes from existing ones).
8.1.DA.6-8.3 Refine computational models for data analysis. 
	8.1.DA.9-12.1 Create simple data visualizations from large data sets using computational tools. 
8.1.DA.9-12.2 Use computational tools to create data visualizations involving multiple variables. 

	8.1.DA.K-2.2 Investigate simple examples showing what artificial intelligence (AI) is and how people interact with it. 
	8.1.DA.3-5.4 Compare how people and machines use data and feedback to learn and make decisions.
8.1.DA.3-5.5 Collect data that could be used to train an AI model by considering potential impact of its use. 
	8.1.DA.6-8.4 Describe the purpose, function, and limitations of an AI model. 
8.1.DA.6-8.5 Explain how decisions made during collection of the data used by AI systems can produce biased outputs. 
	8.1.DA.9-12.3 Demonstrate how AI models improve through the use of data, training, and feedback. 
8.1.DA.9-12.4 Propose refinements to an AI model based on its purpose, function, and limitations. 





	8.1: Computer Science 

	Networks and Cybersecurity (NC): By the end of grade 12, students understand how data travels across networks and how systems are protected from unauthorized access and vulnerabilities. They explore protocols, security measures, and ethical responsibilities, developing artifacts that demonstrate readiness for postsecondary success in secure and connected digital environments.

	K-2
	3-5
	6- 8
	9-12

	8.1.NC.K-2.1 Recognize that the Internet is a group of connected devices. 
8.1.NC.K-2.2 Describe how the Internet enables individuals to connect with others worldwide. 
	8.1.NC.3-5.1 Explain the different ways data is transmitted over the Internet. 
	8.1.NC.6-8.1 Model how data travels across the Internet through multiple routes and devices and how that redundancy ensures reliable transmission. 
	8.1.NC.9-12.1 Articulate the roles of protocols and hardware in transmitting data on the Internet. 

	8.1.NC.K-2.3 Compare how keeping devices secure is like keeping property in the real world safe. 
8.1.NC.K-2.4 Explain why access to devices needs to be secured. 
	8.1.NC.3-5.2 Describe physical and digital security measures for protecting sensitive personal information. 
	8.1.NC.6-8.2 Outline how data can be read, changed, corrupted, and restricted. 
8.1.NC.6-8.3 Explain how security measures adapt in response to new digital threats. 
	8.1.NC.9-12.2 Secure data against unauthorized and unintended access or modification, both when it is being stored and transmitted. 
8.1.NC.9-12.3 Evaluate security measures to address various common security threats.





	8.2 Engineering Design and Technology 

	Nature of Technology (NT): By the end of grade 12, students demonstrate a comprehensive understanding of tools, materials, and technological systems, including their design, function, and impact on society. Through this progression, students prepare to think critically, design innovatively, and engage responsibly as informed contributors in an increasingly technology-driven world.

	K-2
	3-5
	6- 8
	9-12

	8.2.NT.K-2.1 Explore the roles of scientists and engineers and identify associated skillsets.
	8.2.NT.3-5.1 Differentiate between the roles of scientists, technologists, and engineers in creating and maintaining technological systems.
	8.2.NT.6-8.1 Compare and contrast the contributions of science, engineering, and technology in the development of technological systems. 
	8.2.NT.9-12.1 Model the interrelationships among science, technology, engineering, and mathematics in the development or innovation of technological systems.

	8.2.NT.K-2.2 Organize different kinds of materials by their observable properties and consider how they may be used for different purposes.
	8.2.NT.3-5.2  Using evidence, determine which materials are most suitable for a given application. 
	8.2.NT.6-8.2  Make observations and/or measurements of the properties of various materials to determine which would be best to use for a given application. 
	8.2.NT.9-12.2 Relate how civilization is affected by the development, availability, and use of tools, materials, and processes. 

	8.2.NT.K-2.3 Demonstrate respect for tools and how to use them safely and responsibly.
	8.2.NT.3-5.3 Choose and safely use appropriate tools for accomplishing tasks.
	8.2.NT.6-8.3 Safely use appropriate measuring instruments, hand tools, power tools, machines, and materials to construct a prototype. 
	8.2.NT.9-12.3 Safely apply appropriate methods, tools, and machines to diagnose, adjust, and repair systems to ensure proper functionality. 





	8.2 Engineering Design and Technology 

	Interaction of Technology and Humans (TH): By the end of grade 12, students demonstrate a comprehensive understanding of how technology both shapes and responds to human needs, values, and decisions. Their learning evolves from recognizing technology’s role in everyday life to critically analyzing its global, cultural, and ethical dimensions. Students are able to evaluate, design, and advocate for responsible technological innovations that advance sustainability, equity, and the well-being of society.

	K-2
	3-5
	6- 8
	9-12

	8.2.TH.K-2.1 Illustrate how new inventions have changed how people live, play, and do their jobs. 
	8.2.TH.3-5.1 Construct explanations based on evidence and reasoning for the potential positive and negative effects that the introduction of a new technology might have on a community. 
	8.2.TH.6-8.1 Describe and analyze positive and negative impacts on society from the introduction of a new or improved technology, including both expected and unanticipated effects. 
	8.2.TH.9-12.1 Choose an appropriate technology to help solve a given societal problem and justify the selection based on an analysis of criteria, constraints, available resources, trade-offs, environmental impacts, and cultural concerns.

	8.2.TH.K-2.2 Share pictures, drawings, and/or writing samples to explain how tools help people. 
	8.2.TH.3-5.2 Evaluate evidence to compare the impact of two technologies by imagining how life would be different without each one.
	8.2.TH.6-8.2 Compare the impacts of a given technology on different societies, noting factors that may make technology appropriate and sustainable in one society but not in another. 
 
	8.2.TH.9-12.2  Analyze how transferring technologies between societies can cause cultural, social, economic, or political changes, including both expected and unexpected effects.

	 
	8.2.TH.3-5.3 Demonstrate responsible and ethical use of tools and technologies and describe how technology can positively or negatively affect others. 
	8.2.TH.6-8.3 Explain the importance of minimizing the negative impacts and enhancing the positive effects of technologies on communities in other regions and on future generations. 
	8.2.TH.9-12.3 Analyze responsibilities of individuals and groups, ranging from citizens and entrepreneurs to political and government officials, with respect to a controversial technological issue.

	 
	 
	 
	8.2.TH.9-12.4  Examine the effects of ethical and unethical practices in product design, development, and use. 





	8.2 Engineering Design and Technology   

	Effects of Technology on the Natural World (TW): By the end of grade 12, students understand the interconnectedness of technology, the environment, and society. Their learning progresses from simple awareness of how materials and tools affect the world to advanced evaluation of environmental, social, and economic trade-offs. Students are prepared to analyze data, make informed decisions, and advocate for sustainable technological solutions that protect resources and promote the health of people and the planet.

	K-2
	3-5
	6- 8
	9-12

	8.2.TW.K-2.1 Determine whether an item is reusable, recyclable, compostable, or disposable based on its material composition.
	8.2.TW.3-5.1 Analyze the environmental impact of a technology and propose strategies to minimize harm while maximizing benefits.
	8.2.TW.6-8.1 Compare the environmental impacts of two alternative technologies designed for the same purpose and justify which is the better choice, considering environmental and other relevant factors.
	8.2.TW.9-12.1 Evaluate the economic, social, environmental, and geopolitical costs, risks, and benefits of designed solutions, such as resource consumption.

	8.2.TW.K-2.2 Recognize ways the use of technology can have positive or negative impacts on the local environment.
	8.2.TW.3-5.2 Propose solutions to reduce environmental harm through evidence-based material selection in product design.
	8.2.TW.6-8.2 Conduct life cycle analyses of multiple products and assess how each product’s life cycle affects human health and the environment.
	8.2.TW.9-12.2 Synthesize and analyze data collected to monitor the effects of a technological product or system on the environment.





	8.2 Engineering Design and Technology   

	Engineering Design (ED): By the end of grade 12, students demonstrate comprehensive understanding and application of the engineering design process progressing from identifying and defining problems to developing, testing, and refining optimized solutions. Their skills evolve from early experiences in simple modeling and exploration to advanced innovation that integrates data analysis, design constraints, and awareness of social, environmental, and technological impacts.

	K-2
	3-5
	6- 8
	9-12

	8.2.ED.K-2.1 Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool. (See NJSLS Science K-2-ETS1-1.)
	8.2.ED.3-5.1 Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints. on materials, time, or cost. (See NJSLS Science 3-5-ETS1-1.)  
	8.2.ED.6-8.1 Create solutions for an authentic community-based problem that includes a detailed model such as a physical prototype or a graphical/technical sketch and clearly document the design process. 
	8.2.ED.9-12.1 Optimize a design for a real-world challenge by addressing qualitative and quantitative criteria, constraints, and societal interests. 

	8.2.ED.K-2.2 Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (See NJSLS Science K-2-ETS1-2.)  
	8.2.ED.3-5.2 Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem. (See NJSLS Science 3-5-ETS1-2.)  
	8.2.ED.6-8.2 Diagnose design flaws in a potential solution, considering relevant scientific principles and potential impacts on people and the natural world.
	8.2.ED.9-12.2 Apply appropriate methods to diagnose, adjust and repair systems to ensure precise, safe and proper functionality. 

	8.2.ED.K-2.3 Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs. (See NJSLS Science K-2-ETS1-3.) 
	8.2.ED.3-5.3 Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype that can be improved. (See NJSLS Science 3-5-ETS1-3.)
	8.2.ED.6-8.3 Modify the design of a proposed object, tool, or process to make it more effective, using data generated from iterative testing models.
	8.2.ED.9-12.3 Use various approaches to communicate with stakeholders, such as scaled engineering drawings to use, maintain, and assess technological products and/or systems. 

	 
	 
	8.2.ED.6-8.4 Using a systematic process, evaluate competing design solutions according to the criteria and constraints of the problem. 
	8.2.ED.9-12.4 Interpret the results of a product or system evaluation to guide policy development. 

	 
	 
	8.2.ED.6-8.5 Use test data to identify the best characteristics from various designs and combine into a new solution that better meets the success criteria. 
	8.2.ED.9-12.5 Use computer simulations to model how proposed solutions to a complex real-world problem affect interactions within and between relevant systems.



	8.3 Digital Literacy  

	Digital Tools (DT): By the end of grade 12, students explore how digital tools empower collaboration, creativity, and communication across distances and disciplines, while recognizing they also have limitations, require critical evaluation, and demand responsible, transparent use, especially in the age of AI and emerging technologies.

	K-2
	3-5
	6- 8
	9-12

	8.3.DT.K-2.1 Identify basic features of digital tools, including those with artificial intelligence (AI), to help with tasks like creating, solving problems, finding information, and sharing work.
	8.3.DT.3-5.1 Describe responsible digital tool use, including emerging technology such as AI, in accordance with acceptable use policies.
	8.3.DT.6-8.1 Determine appropriate digital tools, including emerging technologies such as AI, to complete a real-world task.
	8.3.DT.9-12.1 Support the choice of a digital tool, including emerging technology such as AI, based on its suitability, efficiency, accessibility, and usefulness for a given task.

	8.3.DT.K-2.2 Demonstrate basic proficiency in using common and emerging input methods, including keyboarding, touch interfaces, voice, or other technologies, to create, edit, and share digital documents or artifacts.
	8.3.DT.3-5.2 Use appropriate input methods to create an artifact while completing simple file management tasks, such as name, save, organize, and edit.
	8.3.DT.6-8.2 Select appropriate digital tools to structure and present information, while crediting sources and distinguishing between student-created and AI-generated content.
	8.3.DT.9-12.2 Optimize a digital artifact using an iterative refinement process using digital tools, including emerging technologies such as AI.

	8.3.DT.K-2.3 Compare tasks that computers and people can both do, noting what is similar and what is different.
	8.3.DT.3-5.3 Identify when technology, including AI, is useful for solving problems and when human qualities, such as creativity and emotion, are more appropriate.
	8.3.DT.6-8.3 Evaluate the appropriate use of machines or other emerging technologies to complete a task, considering ethical implications, human values, and the nature of the problem.
	8.3.DT.9-12.3 Describe collaborative problem-solving between humans and machines and assess the risks and opportunities of such partnerships.

	8.3.DT.K-2.4 Describe how technology can be used to communicate and collaborate.
	8.3.DT.3-5.4 Collaborate digitally to create and refine a shared artifact, demonstrating teamwork and collective responsibility.
	8.3.DT.6-8.4 Analyze how communication strategies, such as synchronous and asynchronous collaboration, team roles, and shared digital tools, contribute to solving challenges or answering research questions.
	8.3.DT.9-12.4 Prioritize various and appropriate digital tools to solve real-world problems through collaborative research, feedback, and iteration.





	8.3 Digital Literacy  

	Digital Citizenship (DC): By the end of grade 12, students learn that digital citizenship involves understanding how online actions shape personal and professional identities, progressing from using digital tools and communities responsibly to protecting privacy, promoting safety, and contributing positively to society.

	K-2
	3-5
	6- 8
	9-12

	8.3.DC.K-2.1 Explain what a digital footprint is and how it is created. 
	8.3.DC.3-5.1 Identify the characteristics of a positive and negative online identity and the lasting implications of online activity on privacy, reputation, and safety.
	8.3.DC.6-8.1 Analyze online information to determine how individuals and/or organizations cultivate public personas.
	8.3.DC.9-12.1 Evaluate how online presence and digital footprints impact personal reputation and future opportunities.

	8.3.DC.K-2.2 Describe respectful and responsible ways to communicate with peers online and offline. 
	8.3.DC.3-5.2 Contrast respectful participation in digital environments with harmful behaviors like cyberbullying and discuss how to respond appropriately to both.
	8.3.DC.6-8.2 Evaluate aspects of digital communication, including tone, safety, and audience, to differentiate between respectful online behavior and cyberbullying.
	8.3.DC.9-12.2: Design an intentional online presence that supports healthy, safe, and respectful engagement in personal, academic, or professional contexts.

	8.3.DC.K-2.3 Explain why someone might create or share misinformation. 
	8.3.DC.3-5.3 Describe how sharing unverified or misleading information might lead to unintended and/or lasting consequences.
	8.3.DC.6-8.3 Assess legal and ethical concerns associated with digital communication and tools, such as deepfakes, spam, and/or clickbait.
	8.3.DC.9-12.3 Analyze how laws and regulations shape digital communication and development, considering ethical, legal, and societal implications.

	8.3.DC.K-2.4 Discuss the types of information that are shared in-person and online, such as personally identifiable information (PII). 
	8.3.DC.3-5.4 Compare risks and benefits of sharing different types of data online, including personally identifiable information (PII), and demonstrate how to protect information.
	8.3.DC.6-8.4 Analyze how digital data, including personal and behavioral, can be accessed or misused, and apply strategies to verify credibility and safeguard data.
	8.3.DC.9-12.4 Create plans to mitigate the impacts of sharing and accessing data online, including protecting privacy and verifying credibility and origin.





	8.3 Digital Literacy

	Technology and Society (TS): By the end of grade 12, students explore how technologies shape how we live, work, and connect, offering powerful tools but also introducing ethical, social, and environmental tradeoffs. By practicing digital sustainability, individuals and communities can harness technology’s benefits while critically addressing its harms and ensuring equitable, responsible use.

	K-2
	3-5
	6- 8
	9-12

	8.3.TS.K-2.1 Describe how using technology can affect one's body, mind, and friendships, in everyday life.
	8.3.TS.3-5.1 Describe how to maintain a healthy balance between using technology and interacting with the physical world.
	8.3.TS.6-8.1 Analyze how technology affects wellbeing, relationships, and community life, and suggest ways to create positive outcomes.
	8.3.TS.9-12.1 Propose ways to use technology responsibly to benefit the health and wellbeing of local, global, and cultural communities.

	8.3.TS.K-2.2: Identify how technology can be used in a variety of ways to meet diverse needs of users.
	8.3.TS.3-5.2 Explain how technology can support people with differing abilities and/or facilitate access.
	8.3.TS.6-8.2 Identify possible ways to improve the accessibility and usability of technologies to address the diverse needs of users and to reduce barriers.
	8.3.TS.9-12.2 Predict the potential impacts and implications of emerging digital tools on larger social, economic, and political structures, using evidence from credible sources.

	8.3.TS.K-2.3 Explain how technology is used across different career fields.
	8.3.TS.3-5.3 Examine how professionals in different careers develop skills by adopting new technologies.
	8.3.TS.6-8.3 Determine how professionals collaborate with various technologies to solve problems creatively, accurately, and efficiently.
	8.3.TS.9-12.3 Evaluate the gap between personal and career-specific technological skills and develop strategies for continuous learning and adaptability to remain resilient for an evolving workforce.

	8.3.TS.K-2.4 Compare ways that the use of digital tools positively and negatively impacts the environment.
	8.3.TS.3-5.4 Investigate how digital tools can be used to plan or share ideas that support environmental sustainability in schools, neighborhoods, or local communities.
	8.3.TS.6-8.4 Explain how communities use data and digital tools to develop measures to improve sustainability as well as to identify the potential impacts of technology on the environment and natural resources.
	8.3.TS.9-12.4 Estimate the societal and environmental impacts of emerging technologies, such as AI, including those caused by differences in access to natural resources.
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[bookmark: _Toc213669554][bookmark: _Toc214627832]8.1 Computer Science
Algorithms & Programming
In this K-2 strand, students learn to follow and create simple steps (algorithms) to complete tasks. They begin to see how computers use these steps to run programs.
8.1.AP.K-2.1	Model daily processes by creating and following algorithms to complete tasks. 
8.1.AP.K-2.2	Model ways different types of data can be organized. 
8.1.AP.K-2.3	Use a simple conditional statement.
8.1.AP.K-2.4	Break down a task into a sequence of steps. 
8.1.AP.K-2.5	Describe a program’s sequence of events, goals, and expected outcomes.
8.1.AP.K-2.6	Debug errors in an algorithm or program that includes sequences and simple loops.
Computing Systems
In this K-2 strand, students learn that different computing devices perform specific functions and work together to complete tasks. They begin to understand common hardware and software components and apply simple troubleshooting steps to resolve problems.
8.1.CS.K-2.1 	Describe how different computing devices perform specific functions and work together to accomplish tasks.
8.1.CS.K-2.2	Explain the functions of common software and hardware components of computing systems.
8.1.CS.K-2.3	Describe common hardware and software issues using correct terminology.
8.1.CS.K-2.4	Apply basic troubleshooting techniques to resolve hardware and software issues.
Data and Artificial Intelligence Concepts
In this K-2 strand, students recognize simple patterns that machines can use to make decisions. They explore what AI is and how people interact with it.
8.1.DA.K-2.1 	Recognize patterns that machines can use to make decisions.
8.1.DA.K-2.2 	Investigate simple examples showing what artificial intelligence (AI) is and how people interact with it. 
Networks and Cybersecurity
In this K-2 strand, students recognize that the Internet is a group of connected devices and learn how it helps people connect worldwide. They compare keeping devices secure to protecting property and explain why access to devices needs to be secured.
8.1.NC.K-2.1	Recognize that the Internet is a group of connected devices.
8.1.NC.K-2.2	Describe how the Internet enables individuals to connect with others worldwide.
8.1.NC.K-2.3	Compare how keeping devices and data secure is like keeping property in the real world safe.
8.1.NC.K-2.4	Explain why access to devices needs to be secured.
[bookmark: _Toc213669555][bookmark: _Toc214627833]8.2 Engineering Design and Technology
Nature of Technology
In this K-2 strand, students begin to understand how scientists and engineers work to create and improve tools that meet human needs. They explore and organize materials based on their observable properties to determine suitable uses and learn to use tools safely and responsibly.
8.2.NT.K-2.1 	Compare and contrast the roles of scientists and engineers in developing or improving tools to meet human needs and desires. 
8.2.NT.K-2.2 	Organize different kinds of materials by their observable properties and consider how they may be used for different purposes. 
8.2.NT.K-2.3 	Demonstrate respect for tools and how to use them safely and responsibly. 
Interaction of Technology and Humans
In this K-2 strand, students recognize how inventions and tools shape the way people live, work, and play. They express their understanding through pictures, drawings, and writing, demonstrating how technology helps people solve problems and improve everyday life.
8.2.TH.K-2.1 	Illustrate how new inventions have changed how people live, play, and do their jobs. 
8.2.TH.K-2.2	Share pictures, drawings, and/or writing samples to explain how tools help people. 
Effects of Technology on the Natural World  
In this K-2 strand, students develop awareness of how materials can be reused, recycled, composted or disposed of and begin applying simple strategies to make these decisions. They also recognize that technology can have positive and negative environmental impacts, laying the foundation for responsible and sustainable practices.
8.2.TW.K-2.1	Determine whether an item is reusable, recyclable, compostable, or disposable based on its material composition. 
8.2.TW.K-2.2	Recognize ways the use of technology can have positive or negative impacts on the local environment. 
Engineering Design
In this K-2 strand, students explore problem-solving by asking questions, making observations, and gathering information. They create sketches or models to show how designs function and analyze basic test data to compare solutions, building foundational engineering and critical-thinking skills.
8.2.ED.K-2.1 	Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool. (See NJSLS-Science K-2-ETS1-1.) 
8.2.ED.K-2.2 	Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (See NJSLS-Science K-2-ETS1-2.) 
8.2.ED.K-2.3 	Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs. (See NJSLS-Science K-2-ETS1-3.)
[bookmark: _Toc213669556][bookmark: _Toc214627834]8.3 Digital Literacy
Digital Tools
In this K-2 strand, students learn how digital tools and input methods can be used to create, solve problems, and collaborate, building foundational digital literacy that prepares them to communicate and work effectively in a connected world.
8.3.DT.K-2.1	Identify the basic features of digital tools, including those with artificial intelligence (AI), to help with tasks like creating, solving problems, finding information, and sharing work.
8.3.DT.K-2.2	Demonstrate basic proficiency in using common and emerging input methods, including keyboarding, touch interfaces, voice, or other technologies, to create, edit, and share digital documents or artifacts.
8.3.DT.K-2.3	Compare tasks that both computers and people can do, noting what is similar and what is different.
8.3.DT.K-2.4	Describe how technology can be used to communicate and collaborate.
Digital Citizenship
In this K-2 strand, students learn about digital footprints, respectful communication, misinformation, and sharing personal information, building awareness and responsibility for safe and positive participation in digital environments.
8.3.DC.K-2.1	Explain what a digital footprint is and how it is created.
8.3.DC.K-2.2	Describe respectful and responsible ways to communicate with peers online and offline.
8.3.DC.K-2.3	Explain why someone might create or share misinformation.
8.3.DC.K-2.4	Discuss the types of information that are shared in-person and online, such as personally identifiable information (PII).
Technology and Society
In this K-2 strand, students learn how technology affects their wellbeing, meets diverse needs, is used in different careers, and impacts the environment, helping them understand the role of technology in everyday life and its broader effects on people and the world.
8.3.TS.K-2.1	Describe how using technology can affect one’s body, mind, and friendships in everyday life.
8.3.TS.K-2.2	Identify how technology can be used in a variety of ways to meet diverse needs of users. 
8.3.TS.K-2.3	Explain how technology is used across different career fields.
8.3.TS.K-2.4	Compare ways that the use of digital tools positively and negatively impacts the environment. 


[bookmark: _Toc213669557][bookmark: _Toc214627835]By the End of Grade 5
[bookmark: _Toc213669558][bookmark: _Toc214627836]8.1 Computer Science
Algorithms and Programming
In this 3-5 strand, students start creating programs that use sequences, loops, and conditionals and organize data with variables. They compare simple algorithms and begin breaking problems into smaller parts.
8.1.AP.3-5.1	Compare simple algorithms for the same task to determine which is the most appropriate. 
8.1.AP.3-5.2 	Create programs that use clearly named variables to store and modify data.
8.1.AP.3-5.3 	Create programs that include sequences, events, loops, and/or conditionals.
8.1.AP.3-5.4 	Break down problems into manageable sub-problems. 
8.1.AP.3-5.5 	Modify programs using pieces of existing code to add additional features or to create a new program.
8.1.AP.3-5.6	Iteratively develop a simple program to ensure it works as intended.
Computing Systems
In this 3-5 strand, students demonstrate how devices connect to form systems and analyze how hardware and software work together to complete tasks. They compare storage needs for different data types and apply troubleshooting steps to solve common issues.
8.1.CS.3-5.1 	Demonstrate how computing devices connect to other components to form a system.
8.1.CS.3-5.2	Analyze how computer hardware and software work together as a system to complete simple tasks. 
8.1.CS.3-5.3	Compare the amount of storage space required for different types of data.
8.1.CS.3-5.4 	Troubleshoot common hardware and software problems.
Data and Artificial Intelligence Concepts
In this 3-5 strand, students use computational tools to explain how those tools can learn from patterns in data. They compare how people and machines use data and consider the potential impact of data that could train an AI model.
8.1.DA.3-5.1 	Explain how computational tools can learn from patterns in data. 
8.1.DA.3-5.2 	Collect different types of data, using computational tools (e.g., sensors, cameras, apps). 
8.1.DA.3-5.3	Create an artifact that tells a story about relationships in real-world data. 
8.1.DA.3-5.4 	Compare how people and machines use data and feedback to learn and make decisions. 
8.1.DA.3-5.5	Collect data that could be used to train an AI model by considering potential impacts of its use.
Networks and Cybersecurity
In this 3-5 strand, students explain different ways data is transmitted over the Internet and describe physical and digital security measures for protecting sensitive personal information. They begin to understand the importance of safeguarding data and devices.
8.1.NC.3-5.1 	Explain the different ways data is transmitted over the Internet.
8.1.NC.3-5.2	Describe physical and digital security measures for protecting sensitive personal information.
[bookmark: _Toc213669559][bookmark: _Toc214627837]8.2 Engineering Design and Technology
Nature of Technology
In this 3-5 strand, students understand the distinct roles of scientists, engineers, and technologists in creating and maintaining technological systems. They use evidence to select materials that are most suitable for specific applications and safely choose and use appropriate tools to complete tasks.
8.2.NT.3-5.1 	Differentiate between the roles of scientists, technologists, and engineers in creating and maintaining technological systems.
8.2.NT.3-5.2 	Using evidence, determine which materials are most suitable for a given application. 
8.2.NT.3-5.3	Choose and safely use appropriate tools for accomplishing tasks.
Interaction of Technology and Humans
In this 3-5 strand, students analyze how new technologies can impact communities, using evidence and reasoning to explain both positive and negative effects. They compare technologies to understand how life would differ without them and demonstrate responsible and ethical use of tools and technologies.
8.2.TH.3-5.1	Construct explanations based on evidence and reasoning for the potential positive and negative effects that the introduction of a new technology might have on a community.
8.2.TH.3-5.2	Evaluate evidence to compare the impact of two technologies by imagining how life would be different without each one. 
8.2.TH.3-5.3 	Demonstrate responsible and ethical use of tools and technologies and describe how technology can positively or negatively affect others.
Effects of Technology on the Natural World
In this 3-5 strand, students analyze the environmental impacts of technologies and propose strategies, including evidence-based material choices, to minimize harm and maximize benefits.
8.2.TW.3-5.1	Analyze the environmental impact of a technology and propose strategies to minimize harm while maximizing benefits. 
8.2.TW.3-5.2 	Propose solutions to reduce environmental harm through evidence-based material selection in product design. 
Engineering Design
In this 3-5 strand, students define design problems with clear criteria and constraints, generate and compare multiple solutions, and conduct controlled tests to identify improvements in models or prototypes.
8.2.ED.3-5.1	Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost. (See NJSLS-Science 3-5-ETS1-1.) 
8.2.ED.3-5.2	Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem. (See NJSLS-Science 3-5-ETS1-2.) 
8.2.ED.3-5.3	Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype that can be improved. (See NJSLS-Science 3-5-ETS1-3.) 
[bookmark: _Toc210915576][bookmark: _Toc213669560][bookmark: _Toc214627838]8.3 Digital Literacy 
Digital Tools
In this 3-5 strand, students learn to use digital tools and input methods responsibly to create, manage, and refine digital artifacts, integrating human skills such as teamwork and judgment with technology for effective problem-solving and collaboration in a digital world.
8.3.DT.3-5.1	Describe responsible digital tool use, including emerging technology such as AI, in accordance with acceptable use policies.
8.3.DT.3-5.2	Use appropriate input methods to create an artifact while completing simple file management tasks, such as name, save, organize, and edit.
8.3.DT.3-5.3	Identify when technology, including AI, is useful for solving problems and when human qualities, such as creativity and emotion, are more appropriate.
8.3.DT.3-5.4	Collaborate digitally to create and refine a shared artifact, demonstrating teamwork and collective responsibility.
Digital Citizenship
In this 3-5 strand, students recognize the impact of online identity, respectful and harmful digital behaviors, misinformation, and sharing personal data, building the skills needed to participate safely and responsibly in digital environments.
8.3.DC.3-5.1	Identify the characteristics of a positive and negative online identity and the lasting implications of online activity on privacy, reputation, and safety.
8.3.DC.3-5.2	Contrast respectful participation in digital environments with harmful behaviors like cyberbullying and discuss how to respond appropriately to both.
8.3.DC.3-5.3	Describe how sharing unverified or misleading information might lead to unintended and/or lasting consequences.
8.3.DC.3-5.4	Compare risks and benefits of sharing different types of data online, including personally identifiable information (PII), and demonstrate how to protect information.
Technology and Society
In this 3-5 strand, students learn how technology affects wellbeing, supports diverse needs, is used in careers, and impacts the environment, helping them make informed choices about technology’s role in their lives and communities.
8.3.TS.3-5.1	Describe how to maintain a healthy balance between using technology and interacting with the physical world.
8.3.TS.3-5.2	Explain how technology can support people with differing abilities and/or facilitate access.
8.3.TS.3-5.3	Examine how professionals in different careers develop skills by adopting new technologies.
8.3.TS.3-5.4	Investigate how digital tools can be used to plan or share ideas that support environmental sustainability in schools, neighborhoods, or local communities. 


[bookmark: _Toc213669561][bookmark: _Toc214627839]By the End of Grade 8
[bookmark: _Toc213669562][bookmark: _Toc214627840]8.1 Computer Science
Algorithms and Programming
In this 6-8 strand, students depict algorithms using flowcharts, pseudocode, or code, and develop programs that combine control structures. They meaningfully use variables, create procedures to simplify code, and build programs with existing code, media, libraries, and AI.
8.1.AP.6-8.1 	Depict algorithms using diagrams, pseudocode, or code.
8.1.AP.6-8.2  	Determine the outcome of simple algorithms, such as those represented through diagrams, pseudocode, and program code.
8.1.AP.6-8.3 	Use student-developed variables of differing data types.
8.1.AP.6-8.4 	Develop programs that combine control structures, including simple loops and conditionals.
8.1.AP.6-8.5 	Break down problems into smaller, manageable sub-problems to facilitate program development.
8.1.AP.6-8.6	Create procedures to organize code and make it easier to reuse. 
8.1.AP.6-8.7	Identify a solution that meets users’ needs by synthesizing feedback from co-creators, testers, users, and/or AI, as applicable. 
8.1.AP.6-8.8 	Build programs that incorporate existing code, media, libraries, and/or AI, with appropriate attribution. 
[bookmark: _Int_1CUNobLo]8.1.AP.6-8.9	Document programs to make them easier to follow, test, and debug.
Computing Systems
In this 6-8 strand, students rationalize choices of hardware and software that impact integrated systems and iteratively design systems combining both. They explain how computers store all data as bits, identify tools for accessing data, and systematically troubleshoot hardware and software problems.
8.1.CS.6-8.1 	Rationalize choices of individual hardware and software devices that impact integrated systems.
8.1.CS.6-8.2 	Iteratively design a system that combines hardware and software components.
8.1.CS.6-8.3	Identify the appropriate tool to access data based on its file format.
8.1.CS.6-8.4	Explain the difference between how a computer stores data as bits and how the data is displayed.
8.1.CS.6-8.5	Systematically apply troubleshooting strategies to identify and resolve hardware and software problems in computing systems.
Data and Artificial Intelligence Concepts
In this 6-8 strand, students transform data to improve usability and use computational tools to manipulate data. They refine computational models, describe the purpose and limitations of AI models, and explain how decisions made during collection of the data used by AI systems can produce biased outputs.
8.1.DA.6-8.1 	Use computational tools to transform data to improve its usability. 
8.1.DA.6-8.2 	Use computational tools to manipulate data (e.g., calculating new variables or attributes from existing ones). 
8.1.DA.6-8.3 	Refine computational models for data analysis.  
8.1.DA.6-8.4 	Describe the purpose, function, and limitations of an AI model. 
8.1.DA.6-8.5 	Explain how decisions made during collection of the data used by AI systems can produce biased outputs.
Networks and Cybersecurity
In this 6-8 strand, students model how data travels through multiple devices controlled by different parties and outline how data can be read, modified, or restricted. They explain how security measures adapt to new digital threats and why cybersecurity is essential.
8.1.NC.6-8.1 	Model how data travels across the Internet through multiple routes and devices and how that redundancy ensures reliable transmission.
8.1.NC.6-8.2 	Outline how data can be read, changed, corrupted, and restricted.
8.1.NC.6-8.3 	Explain how security measures adapt in response to new digital threats.
[bookmark: _Toc213669563][bookmark: _Toc214627841]8.2 Engineering Design and Technology
Nature of Technology
In this 6-8 strand, students analyze how science, engineering, and technology contribute to system development, select materials based on observations and measurements, and safely use tools to construct prototypes.
8.2.NT.6-8.1	Compare and contrast the contributions of science, engineering, and technology in the development of technological systems.
8.2.NT.6-8.2 	Make observations and/or measurements of the properties of various materials to determine which would be best to use for a given application. 
8.2.NT.6-8.3	Safely use appropriate measuring instruments, hand tools, power tools, machines, and materials to construct a prototype. 
Interaction of Technology and Humans
In this 6-8 strand, students analyze the positive and negative impacts of new or improved technologies on society, considering both anticipated and unanticipated effects. They compare how a technology may affect different societies, recognizing factors that influence its appropriateness and sustainability.
8.2.TH.6-8.1	Describe and analyze positive and negative impacts on society from the introduction of a new or improved technology, including both expected and unanticipated effects. 
8.2.TH.6-8.2	Compare the impacts of a given technology on different societies, noting factors that may make technology appropriate and sustainable in one society but not in another. 
8.2.TH.6-8.3	Explain the importance of minimizing the negative impacts and enhancing the positive effects of technologies on communities in other regions and on future generations.
Effects of Technology on the Natural World
In this 6-8 strand, students compare the environmental impacts of various technology solutions, justify the best choice, and conduct life cycle analyses to evaluate effects on human health and the environment.
8.2.TW.6-8.1	Compare the environmental impacts of two alternative technologies designed for the same purpose and justify which is the better choice, considering environmental and other relevant factors. 
8.2.TW.6-8.2 	Conduct life cycle analyses of multiple products and assess how each product’s life cycle affects human health and the environment. 
Engineering Design
[bookmark: _Int_pGH78w5B]In this 6-8 strand, students apply the engineering design process to solve community-based problems, creating models or prototypes, analyzing test data to fix design flaws, and refining solutions to meet criteria and constraints.
8.2.ED.6-8.1	Create solutions for an authentic community-based problem that includes a detailed model such as a physical prototype or a graphical/technical sketch and clearly document the design process. 
8.2.ED.6-8.2	Diagnose design flaws in a potential solution, considering relevant scientific principles and potential impacts on people and the natural world. 
8.2.ED.6-8.3	Modify the design of a proposed object, tool, or process to make it more effective, using data generated from iterative testing models. 
8.2.ED.6-8.4 	Using a systematic process, evaluate competing design solutions according to the criteria and constraints of the problem. 
8.2.ED.6-8.5	Use test data to identify the best characteristics from various designs and combine into a new solution that better meets the success criteria.
[bookmark: _Toc213669564][bookmark: _Toc214627842]8.3 Digital Literacy 
Digital Tools
In this 6-8 strand, students select and evaluate digital tools for real-world tasks, information presentation, and collaboration, developing ethical judgment and teamwork skills for effective problem-solving in increasingly complex digital environments.
8.3.DT.6-8.1	Determine appropriate digital tools, including emerging technologies such as AI, to complete a real-world task. 
8.3.DT.6-8.2	Select appropriate digital tools to structure and present information, while crediting sources and distinguishing between student-created and AI-generated content.
8.3.DT.6-8.3	Evaluate the appropriate use of machines or other emerging technologies to complete a task, considering ethical implications, human values, and the nature of the problem.
8.3.DT.6-8.4	Analyze how communication strategies such as synchronous and asynchronous collaboration, team roles, and shared digital tools contribute to solving challenges or answering research questions. 
Digital Citizenship
In this 6-8 strand, students analyze online personas, evaluate digital communication for safety and respect, assess legal and ethical issues, and apply strategies to protect and verify digital data, building the judgment and responsibility needed for safe and ethical participation in digital environments.
8.3.DC.6-8.1	Analyze online information to determine how individuals and/or organizations cultivate public personas.
8.3.DC.6-8.2	Evaluate aspects of digital communication, including tone, safety, and audience, to differentiate between respectful online behavior and cyberbullying.
8.3.DC.6-8.3	Assess legal and ethical concerns associated with digital communication and tools, such as deepfakes, spam, and/or clickbait.
8.3.DC.6-8.4	Analyze how digital data, including personal and behavioral data, can be accessed or misused, and apply strategies to verify credibility and safeguard data.
Technology and Society
In this 6-8 strand, students learn how technology influences wellbeing, accessibility, professional collaboration, and environmental sustainability, helping them understand and shape the role of technology in their communities and the world.
8.3.TS.6-8.1	Analyze how technology affects wellbeing, relationships, and community life, and suggest ways to create positive outcomes.
8.3.TS.6-8.2	Identify possible ways to improve the accessibility and usability of technologies to address the diverse needs of users and to reduce barriers.
8.3.TS.6-8.3	Determine how professionals collaborate with various technologies to solve problems creatively, accurately, and efficiently.
8.3.TS.6-8.4	Explain how communities use data and digital tools to develop measures to improve sustainability as well as to identify the potential impacts of technology on the environment and natural resources. 


[bookmark: _Toc213669565][bookmark: _Toc214627843]By the End of Grade 12
[bookmark: _Toc213669566][bookmark: _Toc214627844]8.1 Computer Science
Algorithms and Programming
In this 9-12 strand, students design, evaluate, and translate algorithms; organize and manipulate data with variables; and apply control structures and modular design. Through iterative development and collaboration, they create artifacts such as code, flowcharts, and documented programs that demonstrate readiness for postsecondary success in computer science and related fields.
8.1.AP.9-12.1 	Translate algorithms from other representations, including diagrams, pseudocode, and verbal descriptions, into code.
8.1.AP.9-12.2 	Evaluate algorithms for efficiency and correctness.
8.1.AP.9-12.3 	Develop generalized computational solutions through the effective application of data collections.
8.1.AP.9-12.4 	Develop programs that combine control structures with and without compound conditionals to solve a problem.
[bookmark: _Int_A0pi3VMz]8.1.AP.9-12.5	Iteratively develop original algorithms for personal expression, practical intent, and/or societal reform. 
8.1.AP.9-12.6 	Deconstruct problems into smaller components using constructs such as procedures, modules, and/or objects.
8.1.AP.9-12.7 	Create artifacts by using parameterized procedures, libraries, existing code, and/or AI.
8.1.AP.9-12.8 	Collaboratively develop programs for broad audiences by incorporating feedback from users, team members, and/or AI as applicable. 
8.1.AP.9-12.9 	Refine programs to enhance usability, accessibility, and security.
8.1.AP.9-12.10	Present design decisions in the development of programs. 
Computing Systems
In this 9-12 strand, students understand how integrated systems hide implementation details to simplify user experiences and analyze interactions among application software, system software, and hardware. They describe trade-offs in data storage, translate between decimal and binary, explain binary’s role in data storage, and develop guidelines for systematic troubleshooting strategies.
8.1.CS.9-12.1	Describe ways in which integrated systems abstract underlying implementation details to simplify user experiences. 
8.1.CS.9-12.2	Analyze how application software, system software, and hardware interact.
8.1.CS.9-12.3 	Describe the trade-offs in how and where data is organized, stored, and secured.
8.1.CS.9-12.4 	Translate between decimal numbers and binary numbers.
8.1.CS.9-12.5	Explain the relationship between binary numbers and the storage and use of data in a computing device.
8.1.CS.9-12.6	Develop guidelines that convey systematic troubleshooting strategies that others can use to identify and fix errors.
Data and Artificial Intelligence Concepts
In this 9-12 strand, students use computational tools to create data visualizations from large data sets. They demonstrate how AI models improve through training and feedback, and propose refinements based on purpose and limitations to demonstrate readiness for postsecondary success in AI-related fields.
8.1.DA.9-12.1 	Create simple data visualizations from large data sets using computational tools. 
8.1.DA.9-12.2 	Use computational tools to create data visualizations involving multiple variables. 
8.1.DA.9-12.3 	Demonstrate how AI models improve through the use of data, training, and feedback.  
8.1.DA.9-12.4 	Propose refinements to an AI model based on its purpose, function, and limitations. 
Networks and Cybersecurity
In this 9-12 strand, students articulate the roles of protocols and hardware in transmitting data and evaluate security measures to address common threats. They learn to secure data at rest and in transit against unauthorized access or modification, demonstrating readiness for secure and connected digital environments.
8.1.NC.9-12.1	Articulate the roles of protocols and hardware in transmitting data on the Internet.
8.1.NC.9-12.2	Secure data against unauthorized and unintended access or modification, both when it is being stored and transmitted.
8.1.NC.9-12.3	Evaluate security measures to address various common security threats.
[bookmark: _Toc213669567][bookmark: _Toc214627845]8.2 Engineering Design and Technology
Nature of Technology
In this 9-12 strand, students understand and model the connections among science, technology, engineering, and mathematics in developing technological systems and safely apply tools and methods to diagnose, adjust, and maintain their proper functionality.
8.2.NT.9-12.1	Model the interrelationships among science, technology, engineering, and mathematics in the development or innovation of technological systems. 
8.2.NT.9-12.2	Relate how civilization is affected by the development, availability, and use of tools, materials, and processes. 
8.2.NT.9-12.3	Safely apply appropriate methods, tools, and machines to diagnose, adjust, and repair systems to ensure proper functionality. 
Interaction of Technology and Humans
In this 9-12 strand, students evaluate and select technologies to address societal problems, justifying choices based on criteria, constraints, resources, trade-offs, and cultural or environmental impacts, while analyzing how technology transfer between societies can produce both expected and unexpected changes.
8.2.TH.9-12.1 	Choose an appropriate technology to help solve a given societal problem and justify the selection based on an analysis of criteria, constraints, available resources, trade-offs, environmental impacts, and cultural concerns.
8.2.TH.9-12.2 	Analyze how transferring technologies between societies can cause cultural, social, economic, or political changes, including both expected and unexpected effects. 
8.2.TH.9-12.3 	Analyze responsibilities of individuals and groups, ranging from citizens and entrepreneurs to political and government officials, with respect to a controversial technological issue. 
8.2.TH.9-12.4 	Examine the effects of ethical and unethical practices in product design, development, and use. 
Effects of Technology on the Natural World
In this 9-12 strand, students evaluate the economic, social, environmental, and geopolitical impacts of technological solutions and analyze data to monitor their effects on the environment.
8.2.TW.9-12.1	Evaluate the economic, social, environmental, and geopolitical costs, risks, and benefits of designed solutions, such as resource consumption. 
8.2.TW.9-12.2	Synthesize and analyze data collected to monitor the effects of a technological product or system on the environment. 
Engineering Design
In this 9-12 strand, students optimize designs for real-world challenges, apply methods to ensure systems function safely and accurately, communicate solutions with stakeholders, interpret evaluation results to inform decisions, and use simulations to model complex system interactions.
8.2. ED.9-12.1	Optimize a design for a real-world challenge by addressing qualitative and quantitative criteria, constraints, and societal interests.
8.2. ED.9-12.2	Apply appropriate methods to diagnose, adjust and repair systems to ensure precise, safe and proper functionality.
8.2. ED.9-12.3	Use various approaches to communicate with stakeholders, such as scaled engineering drawings to use, maintain, and assess technological products and/or systems.
8.2.ED.9-12.4	Interpret the results of a product or system evaluation to guide policy development.
8.2. ED.9-12.5	Use computer simulations to model how proposed solutions to a complex real-world problem affect interactions within and between relevant systems.
[bookmark: _Toc213669568][bookmark: _Toc214627846]8.3 Digital Literacy 
Digital Tools
In this 9-12 strand, students select and justify the use of digital tools for solving real-world problems through collaborative research and refinement, building advanced digital literacy and teamwork skills for success in a technology-driven world.
8.3.DT.9-12.1	Support the choice of a digital tool, including emerging technology such as AI, based on the suitability, efficiency, accessibility, and usefulness for a given task.
8.3.DT.9-12.2	Optimize a digital artifact through an iterative refinement process using digital tools, including emerging technologies such as AI.
8.3.DT.9-12.3	Describe collaborative problem-solving between humans and machines and assess the risks and opportunities of such partnerships.
8.3.DT.9-12.4	Prioritize various and appropriate digital tools to solve real-world problems through collaborative research, feedback, and iteration. 
Digital Citizenship
In this 9-12 strand, students evaluate and design their online presence, analyze legal and ethical aspects of digital communication, and create plans to protect privacy and credibility, building the skills needed for safe, responsible, and intentional participation in digital environments.
8.3.DC.9-12.1	Evaluate how online presence and digital footprints impact personal reputation and future opportunities.
8.3.DC.9-12.2	Design an intentional online presence that supports healthy, safe, and respectful engagement in personal, academic, or professional contexts.
8.3.DC.9-12.3	Analyze how laws and regulations shape digital communication and development, considering ethical, legal, and societal implications.
8.3.DC.9-12.4	Create plans to mitigate the impacts of sharing and accessing data online, including protecting privacy and verifying credibility and origin.
Technology and Society
In this 9-12 strand, students learn to use technology responsibly to benefit communities, predict and evaluate the impacts of emerging digital tools, and develop strategies for continuous learning, building the skills needed to adapt and contribute thoughtfully in a rapidly evolving, technology-driven world.
8.3.TS.9-12.1	Propose ways to use technology responsibly to benefit the health and wellbeing of local, global, and cultural communities. 
8.3.TS.9-12.2	Predict the potential impacts and implications of emerging digital tools on larger social, economic, and political structures, using evidence from credible sources.
8.3.TS.9-12.3	Evaluate the gap between personal and career-specific technological skills and develop strategies for continuous learning and adaptability to remain resilient for an evolving workforce.
8.3.TS.9-12.4	Estimate the societal and environmental impacts of emerging technologies, such as AI, including those caused by differences in access to natural resources.
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