Massachusetts Digital Literacy and Computer Science Curriculum Framework - AI Examples Addendum
Massachusetts Digital Literacy and Computer Science Curriculum Framework
Kindergarten through Grade 12
This addendum illustrates connections between artificial intelligence (AI) and selected standards in the 2016 Massachusetts Digital Literacy and Computer Science (DLCS) Curriculum Framework. The original standards remain unchanged. The examples support instruction; they do not establish new standards or require the use of a particular AI tool.
Read each example alongside its original standard. Select age-appropriate activities and use educator demonstrations where appropriate. Follow applicable school policies, accessibility requirements, and student privacy protections when selecting tools or handling information.
The tables are organized by grade span. Each row includes the standard code, the original standard, and an illustrative example or connection. Page references point to the numbered pages of the 2016 framework. CAS = Computing and Society; DTC = Digital Tools and Collaboration; CS = Computing Systems; CT = Computational Thinking.
Source: Massachusetts Department of Elementary and Secondary Education. Massachusetts Curriculum Framework for Digital Literacy and Computer Science (2016). Standard text reproduced for educational use. Code punctuation is presented consistently; K-2.CS.a.1 corresponds to the heading printed as K-2CS.a in the framework.
Kindergarten to Grade 2
	Standard
	Current framework standard
	Additional Examples: AI connections

	K-2.CAS.a.5
Framework p. 22
	Identify safe and unsafe examples of online communications.
	comments, email, chatbot conversations, and multiplayer game messages.

	K-2.CAS.a.6
Framework p. 22
	Explain why we keep personal information (e.g., name, location, phone number, home address) private.
	photos, voice recordings.

	K-2.CAS.a.7
Framework p. 22
	Identify which personal information (e.g., user name or real name, school name or home address) should and should not be shared online and with whom.
	personal photos, voice recordings.

	K-2.CAS.b.2
Framework p. 22
	Demonstrate responsible use of computers, peripheral devices, and resources as outlined in school rules [Acceptable Use Policy (AUP) for K-2].
	wearable or AI-enabled devices.

	K-2.CAS.c.5
Framework p. 22
	Identify and describe how people (e.g., students, parents, police officers) use many types of technologies in their daily work and personal lives.
	voice assistants, translation tools, image-recognition tools, or recommendation systems.

	K-2.DTC.a.1
Framework p. 23
	Operate a variety of digital tools (e.g., open/close, find, save/print, navigate, use input/output devices).
	enter a prompt.

	K-2.DTC.c.3
Framework p. 23
	Acknowledge and name sources of information or media (e.g., title of book, author of book, website).
	AI tool used.

	K-2.CS.a.1
Framework p. 24
	Identify different kinds of computing devices in the classroom and other places (e.g., laptops, tablets, smart phones, desktops).
	smart speakers, translation devices, AI-enabled robots.

	K-2.CS.b.2
Framework p. 24
	Recognize that some tasks are best completed by humans and others by computing devices (e.g., a human might be able to rescue someone in a normal environment, but robots would be better to use in a dangerous environment).
	a computer can sort many pictures, and a person can check the results.

	K-2.CT.e.2
Framework p. 25
	Define simulation and identify the concepts illustrated by a simple simulation (e.g., growth and health, butterfly life cycle).
	how recommendations change in response to choices.


Grades 3 to 5
	Standard
	Original framework standard
	AI example or connection

	3-5.CAS.a.3
Framework p. 28
	Identify appropriate and inappropriate uses of technology when posting to social media, sending e-mail or texts, and browsing the Internet.
	disclosing AI assistance, protecting private information, not using AI-generated content to impersonate others.

	3-5.CAS.a.4
Framework p. 28
	Explain the proper use and operation of security technologies (e.g., passwords, virus protection software, spam filters, popup blockers, cookies).
	privacy settings, permissions, content filters, data controls.

	3-5.CAS.a.6
Framework p. 28
	Identify different types of cyberbullying (e.g., harassment, flaming, excluding people, outing, and impersonation).
	deepfake media.

	3-5.CAS.c.1
Framework p. 28
	Explain the different forms of web advertising (e.g., search ads, pay-per-click ads, banner ads, targeted ads, in-game ads, e-mail ads).
	sponsored recommendations, promotional chatbot responses.

	3-5.CAS.c.2
Framework p. 28
	Explain why websites, digital resources, and artifacts may include advertisements and collect personal information.
	targeted ads, personalized recommendations.

	3-5.CAS.c.4
Framework p. 28
	Use critical thinking to explain how access to technology helps empower individuals and groups (e.g., gives them access to information, the ability to communicate with others around the world, allows them to buy and sell things).
	supports translation, captioning, tutoring, or accessibility.

	3-5.CAS.c.6
Framework p. 29
	Identify ways in which people with disabilities access and use technology (e.g., audio players and recorders, FM listening systems, magnifiers).
	speech recognition, text-to-speech, predictive text.

	3-5.DTC.c.3
Framework p. 30
	Evaluate digital sources for accuracy, relevancy, and appropriateness.
	websites, videos, and AI-generated responses.

	3-5.DTC.c.7
Framework p. 30
	Provide basic source information [e.g., Uniform Resource Locator (URL), date accessed] for non-text-based sources (e.g., images, audio, video).
	AI tool used.

	3-5.CS.a.1
Framework p. 31
	Identify a broad range of computing devices (e.g., computers, smart phones, tablets, robots, e-textiles) and appropriate uses for them.
	smart speakers, translation devices, smart cameras.

	3-5.CS.a.2
Framework p. 31
	Describe the function and purpose of various input and output devices (e.g., monitor, keyboard, speakers, controller, probes, sensors, Bluetooth transmitters, synthesizers).
	microphones, cameras.

	3-5.CS.a.3
Framework p. 31
	Demonstrate an appropriate level of proficiency (connect and record data, print, send command, connect to Internet, search) in using a range of computing devices (e.g., probes, sensors, printers, robots, computers).
	smart cameras.

	3-5.CS.a.6
Framework p. 31
	Identify and explain that some computing functions are always active (e.g., locations function on smart phones).
	wake-word listening, background data collection used to personalize recommendations.

	3-5.CS.b.1
Framework p. 31
	Compare and contrast human and computer performance on similar tasks (e.g., sorting alphabetically, finding a path across a cluttered room) to understand which is best suited to the task.
	classifying pictures or text.

	3-5.CS.b.2
Framework p. 31
	Explain how hardware and applications [e.g., Global Positioning System (GPS) navigation for driving directions, text-to-speech translation, language translation] can enable everyone, including people with disabilities, to do things they could not do otherwise.
	closed captions, speech recognition, predictive text.

	3-5.CS.b.3
Framework p. 31
	Explain advantages and limitations of technology (e.g., a spell-checker can check thousands of words faster than a human could look them up, however, a spell-checker might not know whether ‘underserved’ is correct or if the author’s intent was to type ‘undeserved’).
	an AI tool can create content quickly but may produce inaccurate, biased, or incomplete results.

	3-5.CS.c.4
Framework p. 31
	Recognize that there are many sources of and means for accessing information within a network (e.g., websites, e-mail protocols, search engines)
	AI chatbots, recommendation systems, online services.

	3-5.CS.d.1
Framework p. 31
	Identify common services (e.g., driving directions apps that access remote map services, digital personal assistants that access remote information services).
	cloud-based image-recognition, translation, recommendation, captioning, voice-assistant services.

	3-5.CT.a.2
Framework p. 32
	Organize information in different ways to make it more useful/relevant (e.g., sorting, tables).
	grouping image or text examples by label for an AI system.

	3-5.CT.d.4
Framework p. 32
	Recognize that programs need known starting values (e.g., set initial score to zero in a game).
	start a recommendation-system simulation with no user preferences.

	3-5.CT.e.1
Framework p. 32
	Individually and collaboratively create a simple model of a system (e.g., water cycle, solar system) and explain what the model shows and does not show.
	a simple AI image-classification system.


Grades 6 to 8
	Standard
	Original framework standard
	AI example or connection

	6-8.CAS.a.1
Framework p. 35
	Identify threats and actively protect devices and networks from viruses, intrusion, vandalism, and other malicious activities.
	phishing, deepfake impersonation, malicious links, unauthorized account access to prompts or uploads.

	6-8.CAS.a.2
Framework p. 35
	Describe how cyberbullying can be prevented and managed.
	preventing and responding to harassment in social media, group messages, AI-generated harassment, deepfake media, fake accounts.

	6-8.CAS.a.5
Framework p. 35
	Differentiate between appropriate and inappropriate content on the Internet.
	false claims, biased responses, deepfake media.

	6-8.CAS.b.3
Framework p. 35
	Apply fair use for using copyrighted materials (e.g., images, music, video, text).
	including source material used in an AI tool or AI-assisted work.

	6-8.CAS.b.4
Framework p. 35
	Identify the legal consequences of sending or receiving inappropriate content (e.g., cyberbullying, harassment, sexting).
	deepfake media such as intimate images, voice clones, or impersonated messages.

	6-8.CAS.b.5
Framework p. 35
	Differentiate among open source and proprietary software licenses and their applicability to different types of software and media.
	open-source AI models, libraries, proprietary commercial software.

	6-8.CAS.b.7
Framework p. 35
	Identify software license agreements and application permissions.
	prompt retention, use of data for model training, output ownership, camera or microphone access, file access, and account permissions granted through single sign-on.

	6-8.CAS.c.1
Framework p. 35
	Describe current events and emerging technologies in computing and the effects they may have on education, the workplace, individuals, communities, and global society.
	generative and predictive AI in education, health, transportation, creative work, public services, civic life, careers, environmental resource use.

	6-8.CAS.c.2
Framework p. 35
	Identify and discuss the technology proficiencies needed in the classroom and the workplace, and how to meet the needs.
	data literacy, source verification, bias awareness, privacy protection, prompt refinement, coding, human review.

	6-8.DTC.c.1
Framework p. 36
	Perform advanced searches to locate information using a variety of digital sources (e.g., Boolean Operators, limiters like reading level, subject, media type).
	date or domain limiters, reverse-image searches.

	6-8.CS.a.2
Framework p. 37
	Recognize that there is a wide range of application software.
	generative AI, predictive analytics, recommendation systems, translation, accessibility, image-recognition applications.

	6-8.CS.a.3
Framework p. 37
	Identify and describe the function of the main internal parts of a basic computing device [e.g., motherboard, hard drive, Central Processing Unit (CPU)].
	Graphics Processing Unit (GPU), Neural Processing Unit (NPU).

	6-8.CS.a.4
Framework p. 37
	Identify and describe the use of sensors, actuators, and control systems in an embedded system (e.g., a robot, an e-textile, installation art, smart room).
	smart devices and models that use sensors, actuators, and control systems.

	6-8.CS.b.2
Framework p. 37
	Describe how humans and machines interact to solve problems that cannot be solved by either alone (e.g., “big data” experiments that involve drawing conclusions by analyzing vast amounts of data).
	human-AI teams in weather forecasting, medical imaging, accessibility, research, or content moderation.

	6-8.CS.d.1
Framework p. 37
	Identify capabilities of devices that are enabled through services (e.g., a wearable device that stores fitness data in the cloud, a mobile device that uses location services for navigation).
	cloud AI translation, predictive-alert, accessibility services.

	6-8.CT.b.3
Framework p. 38
	Individually and collaboratively, decompose a problem and create a sub-solution for each of its parts (e.g., video game, robot obstacle course, making dinner).
	an AI-output checker with parts for claims, sources, citations, privacy, bias, and revision.

	6-8.CT.b.5
Framework p. 38
	Recognize that boundaries need to be taken into account for an algorithm to produce correct results.
	edge cases, unfamiliar inputs, missing data, extreme values, and confidence thresholds in an AI system.

	6-8.CT.c.1
Framework p. 38
	Demonstrate that numbers can be represented in different base systems (e.g., binary, octal, and hexadecimal) and text can be represented in different ways [e.g., American Standard Code for Information Interchange (ASCII)].
	tokens, numeric vectors.

	6-8.CT.c.2
Framework p. 38
	Describe how computers store, manipulate, and transfer data types and files (e.g., integers, real numbers, Boolean Operators) in a binary system.
	prompts, labels, media, metadata, training datasets, model files.

	6-8.CT.d.1
Framework p. 38
	Individually and collaboratively compare algorithms to solve a problem, based on a given criteria (e.g., time, resource, accessibility).
	privacy, accuracy, explainability, bias, human-review needs when comparing rule-based and machine-learning solutions.

	6-8.CT.e.2
Framework p. 39
	Use and modify simulations to analyze and illustrate a concept in depth (e.g., light rays/mechanical waves interaction with materials, genetic variation).
	a recommendation feedback loop, a predictive model, spread of AI-generated misinformation.

	6-8.CT.e.3
Framework p. 39
	Select and use computer simulations, individually and collaboratively, to gather, view, analyze, and report results for content-related problems (e.g., migration, trade, cellular function).
	the effects of automated decisions, recommendations, predictive forecasts, synthetic-media spread.


Grades 9 to 12
	Standard
	Original framework standard
	AI example or connection

	9-12.CAS.a.2
Framework p. 42
	Explain safe practices when collaborating online, including how to anticipate potentially dangerous situations.
	protecting personal data, recognizing deepfake media.

	9-12.CAS.a.3
Framework p. 42
	Construct strategies to combat cyberbullying/harassment.
	nonconsensual deepfake media.

	9-12.CAS.b.2
Framework p. 42
	Identify computer-related laws and analyze their impact on digital privacy, security, intellectual property, network access, contracts, and consequences of sexting and harassment.
	examine how computer-related laws address AI-related copyright issues, deepfake media, privacy, and harassment.

	9-12.CAS.b.4
Framework p. 42
	Interpret software license agreements and application permissions.
	age requirements, data retention, model training, use of prompts and uploads, ownership of outputs, copyright restrictions, and access to cameras, microphones, files, or accounts.

	9-12.CAS.c.2
Framework p. 42
	Discuss the impact of computing technology on business and commerce (e.g., automated tracking of goods, automated financial transaction, e-commerce, cloud computing).
	automated customer service, targeted advertising.

	9-12.CAS.c.4
Framework p. 42
	Create a digital artifact that is designed to be accessible (e.g., closed captioning for audio, alternative text for images).
	plain language summary, document structures.

	9-12.CAS.c.5
Framework p. 42
	Analyze the beneficial and harmful effects of computing innovations (e.g., social networking, delivery of news and other public media, intercultural communication).
	generative, predictive, and agentic AI; recommendation systems.

	9-12.CAS.c.8
Framework p. 42
	Analyze the impact of values and points of view that are presented in media messages (e.g., racial, gender, political).
	AI-generated media, recommendation algorithms, deepfakes.

	9-12.DTC.a.1
Framework p. 43
	Use digital tools to design and develop a significant digital artifact (e.g., multipage website, online portfolio, simulation).
	machine-learning model, AI-enabled accessibility tool, AI bias-audit dashboard.

	9-12.DTC.a.2
Framework p. 43
	Select digital tools or resources based on their efficiency and effectiveness to use for a project or assignment and justify the selection.
	a generative AI assistant, predictive AI tool, search engine, database, project-management tool.

	9-12.CS.a.1
Framework p. 44
	Select computing devices (e.g., probe, sensor, tablet) to accomplish a real-world task (e.g., collecting data in a field experiment) and justify the selection.
	Devices: smart cameras and other edge AI devices 
Tasks: used to identify images or sort items using computer vision.

	9-12.CS.a.2
Framework p. 44
	Examine how the components of computing devices are controlled by and react to programmed commands.
	smart camera, robot, voice-enabled device.

	9-12.CS.a.4
Framework p. 44
	Explain and demonstrate how specialized computing devices can be used for problem solving, decision-making and creativity in all subject areas.
	AI-enabled medical imaging systems, environmental sensors, robots, creative tools.

	9-12.CS.a.5
Framework p. 44
	Describe how computing devices manage and allocate shared resources [e.g., memory, Central Processing Unit (CPU)].
	Graphics Processing Unit (GPU), Neural Processing Unit (NPU).

	9-12.CS.a.6
Framework p. 44
	Examine the historical rate of change in computing devices (e.g., power/energy, computation capacity, speed, size, ease of use) and discuss the implications for the future.
	specialized AI chips, cloud GPUs, edge-AI device.

	9-12.CS.b.1
Framework p. 44
	Identify a problem that cannot be solved by humans or machines alone and design a solution for it by decomposing the task into sub-problems suited for a human or machine to accomplish (e.g., a human-computer team playing chess, forecasting weather, piloting airplanes).
	a clinician reviewing AI-supported analysis, or a human-AI wildfire-detection team.

	9-12.CS.c.1
Framework p. 44
	Explain how network topologies and protocols enable users, devices, and systems to communicate with each other.
	communication among edge devices, cloud AI services, and application programming interfaces (APIs).

	9-12.CS.c.2
Framework p. 44
	Examine common network vulnerabilities (e.g., cyberattacks, identity theft, privacy) and their associated responses.
	deepfake-enabled social engineering.

	9-12.CS.d.1
Framework p. 44
	Compare the value of using an existing service versus building the equivalent functionality (e.g., using a reference search engine versus creating a database of references for a project).
	using a generative AI service versus building a local model, or using hosted speech-to-text versus a locally built tool.

	9-12.CS.d.2
Framework p. 44
	Explain the concept of quality of service (e.g., security, availability, performance) for services providers (e.g., online storefronts that must supply secure transactions for buyer and seller).
	AI tutoring platforms that must protect data and provide reliable results.

	9-12.CT.c.1
Framework p. 45
	Describe how data types, structures, and compression in programs affect data storage and quality (e.g., digital image file sizes are affected by resolution and color depth).
	tokenized text, audio training data.

	9-12.CT.c.2
Framework p. 45
	Create an appropriate multidimensional data structure that can be filtered, sorted, and searched (e.g., array, list, record).
	data cubes, KD trees, Quadtrees.

	9-12.CT.d.1
Framework p. 45
	Use a development process in creating a computational artifact that leads to a minimum viable product and includes reflection, analysis, and iteration (e.g., a data-set analysis program for a science and engineering fair, capstone project that includes a program, term research project based on program data).
	AI-enabled accessibility tool, AI-output verification tool, recommendation-system simulator.

	9-12.CT.d.4
Framework p. 45
	Analyze trade-offs among multiple approaches to solve a given problem (e.g., space/time performance, maintainability, correctness, elegance).
	privacy, bias, environmental impacts, and cost.

	9-12.CT.d.9
Framework p. 46
	Select and employ an appropriate component or library to facilitate programming solutions [e.g., turtle, Global Positioning System (GPS), statistics library].
	natural-language-processing library.



Glossary

AI Artificial Intelligence. Computer-based systems that use data, rules, or models to perform tasks that usually require human intelligence, such as recognizing patterns, making predictions, understanding language, solving problems, or making decisions.2
AI Application Programming Interfaces (APIs). sets of protocols and tools that allow different software applications to communicate with and use external artificial intelligence models.
AI Literacy. The knowledge, skills, and dispositions needed to use and evaluate AI tools effectively, critically, safely, ethically, and creatively to learn, communicate, solve problems, and participate in society. AI Literacy represents the technical knowledge, durable skills, and future-ready attitudes required to thrive in a world influenced by AI. It enables learners to engage, create with, manage, and design AI, while critically evaluating its benefits, risks, and ethical implications.
Data Cubes. A method of organizing data into multiple dimensions or categories at once, allowing analysts to quickly view and compare complex information from different angles.
Deepfake Media. Synthetic or AI-manipulated images, audio, or video that realistically depict a person appearing to say or do something they did not actually say or do, or portray events that did not occur.  
Edge AI Devices. Physical hardware gadgets (like smartphones or smart appliances) that run AI software directly on their internal chips instead of sending data over the internet to a distant server.
Generative AI. A type of artificial intelligence designed to create entirely new content, including original text, images, code, or music, based on prompts given by a user.
Graphics Processing Unit (GPU). Specialized computer chips designed to handle thousands of mathematical calculations at the same time, making them ideal for running complex AI networks.
KD trees. A mathematical data structure used to sort points in a multi-dimensional space, which helps computers quickly find the closest items or data points to a specific location.
Latency. The delay before a transfer of data begins following an instruction for its transfer.3 The exact amount of time it takes for a system to respond, measured from the moment you send a command or prompt to the moment the AI begins delivering the answer.
Machine Learning. A method where computers analyze large amounts of data to find mathematical patterns, allowing them to learn tasks and improve without being explicitly programmed.
Model training. The process of feeding data into an AI program so its algorithms can adjust their internal settings and learn how to make accurate predictions or decisions.
Natural Language Processing. The field of AI that focuses on giving computers the ability to read, understand, interpret, and generate human languages.
Neural Processing Unit (NPU). Specialized computer chips designed to handle thousands of mathematical calculations at the same time, making them ideal for running complex AI networks.
Predictive AI. A branch of artificial intelligence that analyzes historical data to identify patterns, evaluate probabilities, and forecast future events or behaviors. Unlike generative AI (which creates new content), predictive AI uses statistical algorithms and machine learning to answer the question, "Based on what happened in the past, what is most likely to happen next?"  
Quadtrees. A data structure that repeatedly divides a two-dimensional space into four smaller sections, used by computers to efficiently compress images and manage digital maps.
Recommendation Systems/Engines. AI programs that look at a user's past behavior and choices to predict what products, videos, or content they are most likely to want next.
Synthetic Media. Digital content, including images, audio, video, or text, that is generated or significantly altered using AI or other computer-based technologies. Synthetic media may depict realistic or fictional people, objects, events, or environments.
Tokenized Text. Text that has been broken down into smaller, readable pieces—like words, syllables, or characters—so an AI system can analyze and process the language.
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