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2024 COMPUTER SCIENCE STANDARDS OF LEARNING

Introduction

Virginia’s Computer Science Standards of Learning aim to raise our aspirations for computational instruction to enable students to engage and
thrive in a digital world. Beginning in the earliest grades and continuing through 12th grade, students must develop a foundation of computer
science knowledge and learn new approaches to problem solving that harness the power of computational thinking to become both users and
creators of computing technology.

It is important for every student to engage in computer science education from the earliest ages. This early and sustained access equips students
with foundational problem-solving practices, develops their understanding of how current and emerging computer science technologies work,
and fosters curiosity, interest, and innovation with computer science.

Foundational Principles

Computer Literacy is foundational to learning and post-secondary success as technology becomes increasingly incorporated into all
aspects of everyday life. Computer Literacy provides critical knowledge and skills for all subject areas including mathematics, science, history,
English, and fine arts. By applying computer science as a tool for learning and expression in a variety of disciplines and interests, students will
actively and proficiently participate in a world that is increasingly influenced by digital technology.

Computer Science fosters problem solving skills that are essential to all educational disciplines and post-secondary employment
opportunities. Understanding how multi-step solutions are executed within computer programs allows students the opportunity to use
metacognitive strategies with tasks they are performing as they work and study in any topic area. Computer Science should become an essential
part of Virginia K-12 education, accessible by all, rather than a vocational part of education only for those headed to technology-based
employment.

Computer Science instruction must maintain the pace of technology evolution to prepare students for the workforce. Computer science
is a core technology component for students to have the ability to adapt to the future evolution of work. The workforce of the future will
increasingly require that all adults effectively work in digital environments and utilize technology both ethically and responsibly. As a result,
we must prioritize preparing all students with integral computer science learning opportunities throughout their academic career to ensure they
are prepared for a post-secondary success in a digital world that includes computer-based problem solving, artificial intelligence and
communication rooted in the use of digital tools.
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Students should gain specific digital and computational concepts to harness the power of computer science and derivative applications,
such as machine learning, online programming, virtual reality, and Artificial Intelligence (Al), to embrace innovation and chart the future of
individuals, business, and government responsibly.

Instructional Intent and Integration

Computer science is an academic discipline that encompasses both conceptual foundations and applied practices. It can be taught effectively
with or without computing devices, as many key skills, such as logical reasoning, pattern recognition, decomposition, and sequencing can be
developed through with or without a computing device.

In primary grades, overlapping concepts between computer science and other content areas may be taught within the same instructional
context. When doing so, it is essential that educators intentionally align instruction to ensure that the full intent and specifications of the
computer science standard are addressed, even when the learning experience is shared with another content area.

As students’ progress into upper elementary and beyond, instruction should be explicit, ensuring students are able to identify and understand
the computer science concepts and practices embedded within those shared experiences. By naming the connections and explicitly stating the
domain specific elements of computer science, students can deepen their disciplinary understanding, build metacognitive awareness, and
transfer their knowledge and skills across contexts.

It is important to recognize that not all computer science concepts will naturally overlap with other subjects. Concepts such as algorithms, data
representation, networks, and programming require dedicated instructional time and may be taught independently of other content areas.
Whether through integration or stand-alone instruction, computer science should be approached with the same level of intentionality and rigor
as other academic subjects, ensuring students develop a coherent and comprehensive understanding from kindergarten through grade 12.

Disclaimer: The Virginia Department of Education (VDOE) does not endorse or recommend any commercial products, services, or platforms.
Any trademarks, logos, or images displayed in this instructional guide are used solely for educational and illustrative purposes to support
conceptual understanding. Their inclusion does not constitute an endorsement by the VDOE of the referenced products, services, companies, or
organizations.
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Kindergarten: 2024 Computer Science Standards of Learning

In Kindergarten, students explore the basics of computing and technology, gaining an understanding of fundamental components. They learn
how information is transmitted electronically through devices and the Internet. Both independently and collaboratively, students develop the
ability to identify and troubleshoot issues with computing devices, emphasize responsible behaviors, and know the importance of safeguarding
online information. The standards also introduce computational thinking as a foundational problem-solving approach in computer science,
encouraging students to recognize patterns, categorize items, create visual representations, and design algorithms. The iterative design process
is used to plan, implement, and test algorithms in a sequential order. Additionally, students examine the societal impact of computing
technologies in various settings, including homes, schools, and future careers.

Algorithms and Programming (AP)

K.AP.1 The student will apply computational thinking to identify patterns and sort items into categories based
on an attribute.

a.
b.
c.

Identify attributes of a set of objects.
Compare two objects and list attributes they have in common.
Sort and classify concrete objects based on one attribute.

K.AP.2 The student will plan and implement algorithms that include sequential order.

a.

Identify tasks that are completed using sequential step-by-step instructions.

b. Recall and state thoughts, ideas, and stories in the form of sequential steps.

o a0

Create a design document to illustrate thoughts, ideas, and stories in a sequential manner.
Create and test a sequential algorithm emphasizing beginning, middle, and end.
Create and test a sequential algorithm to accomplish a predetermined task.

Computing Systems (CSY)

K.CSY.1 The student will identify the purpose and components of a computing device.

a.

Identify and locate parts of a computing device, including sensors.

b. Describe the function of common components in a computing device.
C.
d

Identify different types of computing devices with screens.
Identify tasks and activities at home and at school that use screens.
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e. Demonstrate proper use of computing devices.

K.CSY.2 The student will identify when a computing device might not work as expected.

a. Identify a problem with a computing device when it is not working as expected.
b. Explain what to do when a computing device is not working as expected.

Cybersecurity (CYB)

K.CYB.1 The student will demonstrate safe and responsible use of computing technologies.

a. Identify safe and responsible uses of computing technologies based on the school rules and acceptable use policy (AUP).
b. Demonstrate safe and responsible uses of computing technologies.
c. Communicate the process(es) for reporting behaviors that do not comply with school rules or acceptable use policy.

K.CYB.2 The student will describe the importance of protecting personal information online.

a. Describe what personal information should be shared and not shared.
b. Determine to whom personal information should be shared.
c. Identify safe practices to keep personal information private.

Data and Analysis (DA)

K.DA.1 The student will gather and record data with or without a computing device.

a. Discuss the importance of data.
b. Identify numeric and non-numeric data.
c. Record data and communicate possible patterns.

K.DA.2 The student will create representations of data to make predictions and draw conclusions.

a. Create tables, object graphs, picture graphs, and/or models.
b. Describe the information from a given data visualization.
c. Use data to answer questions, make predictions, and draw conclusions.

Virginia Department of Education ©2025 Kindergarten 6



Impacts of Computing (IC)

K.IC.1 The student will identify and discuss how computing technologies impact people’s lives.

a. List computing technologies found in the classroom, home, and the community.
b. Identify how computing technologies are used in daily tasks.
c. Discuss healthy habits for using computing technologies.

K.IC.2 The student will discuss and describe how different careers use computing technologies.

a. Describe how computing technologies are used in various careers.
b. Discuss the advantages of using computing technologies in different careers.
c. Identify local jobs that utilize computing technologies.

Networks and the Internet (NI)

K.NI.1 The student will describe how people can communicate with others by using connected computing
devices and the Internet.

a. Identify ways to communicate with others using connected computing devices and the Internet.
b. Describe the benefits of communicating with others using connected computing devices and the Internet.

Virginia Department of Education ©2025 Kindergarten



Computer ,
Science EBtEmies

Instructional Guide

This instructional guide, a companion document to the 2024 Computer Science Standards of Learning, amplifies each standard by defining the
core knowledge and skills in practice, supporting teachers and their instruction, and serving to transition classroom instruction from the 2017
Computer Science Standards of Learning to the newly adopted standards.
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Computer Science Instructional Guide Framework

This instructional guide includes, Understanding the Standard, Concepts and Connections, Opportunities for Integration, and Skills in Practice
aligned to each standard. The purpose of each is explained.

Understanding the Standard

This section is designed to unpack the standards, providing both students and teachers with the necessary knowledge to support effective
instruction. It includes core concepts that students are expected to learn, as well as background knowledge that teachers can use to deepen their
understanding of the standards and plan standards-aligned lessons.

Concepts and Connections

This section outlines concepts that transcend grade levels and thread through the K through 12 computer science as appropriate at each level.
Concept connections reflect connections to prior grade-level concepts as content and practices build within the discipline as well as potential
connections across disciplines. The connections across disciplines focus on direct standard alignment, where concepts and practices in
computer science overlap with similar ideas in other disciplines.

Computer Science connections are aligned to the: 2024 English Standards of Learning, 2023 History and Social Science, 2023 Mathematics
Standards of Learning, 2020 Digital Learning Integration Standards of Learning, and 2018 Science Standards of Learning.

These cross-disciplinary concepts and practices are foundational for effective interdisciplinary integration.

Opportunities for Integration

This section provides lesson ideas for integrating computer science with English, history and social science, mathematics, and science through
multidisciplinary, interdisciplinary, and transdisciplinary approaches. Lesson ideas may involve the integration of standards that may or may
not be directly aligned yet are strategically taught together to achieve a purposeful and authentic learning experience that supports meaningful
student outcomes such as deeper understanding, skill transfer, and real-world application.

Skills in Practice

This section focuses on instructional strategies that teachers can use to develop students' skills, deepen their conceptual understanding, and
encourage critical thinking. These practices are designed to support curriculum writers and educators in weaving pedagogical approaches that
deepen student understanding of unit and course objectives, ultimately enhancing learning outcomes. This section provides a framework for
planning effective and engaging lessons.
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Kindergarten: Computer Science Instructional Guide

In Kindergarten, students explore the basics of computing and technology, gaining an understanding of fundamental components. They learn
how information is transmitted electronically through devices and the Internet. Both independently and collaboratively, students develop the
ability to identify and troubleshoot issues with computing devices, emphasize responsible behaviors, and know the importance of safeguarding
online information. The standards also introduce computational thinking as a foundational problem-solving approach in computer science,
encouraging students to recognize patterns, categorize items, create visual representations, and design algorithms. The iterative design process
is used to plan, implement, and test algorithms in a sequential order. Additionally, students examine the societal impact of computing
technologies in various settings, including homes, schools, and future careers.

Algorithms and Programming (AP)

K.AP.1 The student will apply computational thinking to identify patterns and sort items into categories based on
an attribute.
a. Identify attributes of a set of objects.
b. Compare two objects and list attributes they have in common.
c. Sort and classify concrete objects based on one attribute.

Understanding the Standard

Computational thinking (CT) is a logical and systematic problem-solving process that uses decomposition, pattern recognition, abstraction, and
algorithm thinking to foster creativity and develop solutions. It is universally applicable across various fields and allows individuals to break
down complex problems and develop efficient solutions. Its role in computer science is particularly important, as it serves as the foundation for
designing algorithms, analyzing data, and solving real-world challenges through the use and development of technology. Computational
thinking is an integral part of Virginia’s computer science standards.

Computational thinking consists of four key components: decomposition, pattern recognition, abstraction, and algorithmic thinking.

e Decomposition is the process of breaking apart a problem, process, or task into smaller, more manageable components. This involves
identifying and recognizing relationships among the parts.

e Pattern recognition involves identifying commonalities, similarities, or differences in recurring elements.

e Abstraction is a filtering process. It enables one to focus on important and relevant information, while excluding or hiding irrelevant or
less important details.

e Algorithmic thinking is the process of developing algorithms in a logical, systematic, and procedural way to solve problems or complete
tasks.

Virginia Department of Education ©2025 Kindergarten 10



[K.AP.1a] Objects can be observed and described based on their attributes; these attributes allow people to group items. An attribute refers to a
characteristic or quality that describes and differentiates objects. Attributes of objects may include properties such as color, size, shape,
weight, position, number, or texture. At this grade level, students will identify simple and observable attributes like color, size, shape, or
texture. Students should recognize specific characteristics of qualities of an object. The teacher may provide open-ended or guided
questions to prompt observation and descriptions.

[K.AP.1b] The ability to recognize attributes allows students to categorize and sort objects systematically. This enables students to compare
similarities and differences, identify patterns, and group objects. To support this, teachers should guide students in comparing and contrasting
objects by prompting or guided questions on how items are alike and different and provide hands-on application to reinforce logical reasoning
and problem solving, key components of computational thinking.

[K.AP.1c] Sorting is a process that involves comparing a set of objects to identify similarities and differences. This process strengthens logical
thinking and helps students observe recurring structures, which is essential for pattern recognition. Classification is the ability to group objects
based on specific categories or attributes, such as size or type. These similarities and differences can be used to categorize objects with or
without a computing device. Example: With teacher guidance, the student can sort and classify objects as computing or non-computing devices.

e Computing device — an electronic tool or machine designed to receive, store, and process data to perform tasks.

Sorting and classification help students develop essential skills, such as problem-solving, logical thinking, and information organization, which
are cornerstones of computational thinking.

Concepts and Connections

CONCEPTS
Computational thinking involves using logical and structured approaches, such as organizing, sorting, and breaking down tasks into
manageable steps to complete tasks and solve computational problems.

CONNECTIONS
Within the grade level/course: At this grade level, students learn about computing devices, their parts, how they work, how to use them

properly and how to sort items into categories based on attributes (K.AP.1).
Vertical Progression: In Grade 1, students will use decomposition, pattern analysis, and algorithmic thinking to sort items into categories
based on multiple attributes and create patterns (1. AP.1).
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ACROSS CONTENT AREAS
History and Social Science

e K.1 The student will demonstrate skills for historical thinking, geographical analysis, economic decision making, and responsible
citizenship by c) gathering and classifying information, sequencing events, and separating fact from fiction to improve understanding of
the community.

Mathematics

e K.PFA.1 The student will identify, describe, extend, and create simple repeating patterns using various representations. a) Identify and
describe the core found in repeating patterns; b) Extend a repeating pattern by adding at least two complete repetitions of the core to the
pattern; c) Create and describe a repeating pattern using objects, colors, sounds, movements, or pictures.

e K.MG.1 The student will reason mathematics by making direct comparisons between two objects or events using the attributes of
length, height, weight, volume, and time.

Science

e K.1c The student will demonstrate an understanding of scientific and engineering practices by interpreting, analyzing, and evaluating
data. K.1 standard is integrated within science content and not taught in isolation. Potential science concepts to apply K.1: K.3
(physical properties), K.6 (living organisms and nonliving objects), K.8 (light), K.9 (patterns in nature), and K.10 (change).

DIGITAL LEARNING INTEGRATION
o K-2.CT Students develop and employ strategies for understanding and solving problems in ways that leverage the power of
technological methods, including those that leverage assistive technologies, to develop and test solutions.
A. Formulate problem definitions suited for technology assisted methods such as data analysis, modeling and algorithmic thinking in
exploring and finding solutions.

Opportunities for Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

e Students sort letters by uppercase/lowercase, vowels/consonants, or beginning sounds.
e Students classify words into groups such as animals, food, or transportation.
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e Students compare and contrast characters in a story based on their traits or actions.

History and Social Science:

e Students sort community helpers by the tools they use or their job roles.
e Students classify images by geographic features (mountains, rivers, plains).

Mathematics

e Students sort and classify a group of objects by shape, color, or size.
e Students use manipulatives to create and extend patterns.
e Students create simple graphs (bar charts, pictographs) by sorting classroom objects, favorite colors, or daily weather.

Science

e Students sort pictures or objects into categories using topics such as seasons, states of matter, or living vs. non-living.
e Students group animals by characteristics (fur, feathers, scales) or plants by type (trees, flowers, vegetables).

SKkills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

B. FOSTERING COMPUTATIONAL THINKING PRACTICES:
1. Decompose Real-World Problems
Explore Common Features and Identify Patterns
Use Abstraction to Simplify, Represent, and Problem Solve
Apply Algorithmic Thinking to Problem Solve and Create
Apply Computational Thinking Practices to Select, Organize, and Interpret Data

Nk
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K.AP.2 The student will plan and implement algorithms that include sequential order.
a. Identify tasks that are completed using sequential step-by-step instructions.

b. Recall and state thoughts, ideas, and stories in the form of sequential steps.

c. Create a design document to illustrate thoughts, ideas, and stories in a sequential manner.
d. Create and test a sequential algorithm emphasizing beginning, middle, and end.

e. Create and test a sequential algorithm to accomplish a predetermined task.

Understanding the Standard

Algorithms are step-by-step instructions designed to solve a problem or perform a task. Algorithms are finite and sequential, with each step
following a specific order. At school and at home, students engage in step-by-step activities on a routine basis. These may include such
activities as brushing their teeth or preparing to leave school at the end of the school day. When students follow step-by-step instructions, they
are modeling how algorithms work.

[K.AP.2a] Simple algorithms based on daily activities often consist of a beginning, middle, and end. As students construct simple algorithms
that reflect daily activities, students are able to understand that algorithms contain finite and sequential steps. Just as people use algorithms to
complete daily routines, computing devices use algorithms to complete different tasks.

[K.AP.2b] As students listen to stories, they recognize that stories have a beginning, middle, and end. Retelling a story sequentially means
students can recall the story events in the order that they happened. (English Kindergarten K.RL.1) In computer science the ability to recall and
state thoughts and ideas in sequential order is essential in the development of an algorithm. Each step in an algorithm must follow a logical
sequence to ensure the task is completed accurately.

[K.AP.2¢] A sequence is a specific order in which instructions or steps are implemented in an algorithm or program. Similar to the use of
sequences to complete daily tasks, the use of sequences allows computers to implement instructions systematically to complete tasks. A precise
sequence of instructions that a computer uses can be referred to as an algorithm or program. Algorithms and programs are not the same thing.
An algorithm are the steps or instructions of what needs to be done, while a program is an algorithm in a programming language in which a
computer can process and execute.

In computer science, the sequencing of tasks and the testing of an algorithm can be done with or without the use of a computer. At this grade
level, the focus is on algorithmic thinking, not programming (coding). Learning sequencing helps students develop logical thinking, understand
cause and effect, and build a strong foundation for future coding and computational skills.

e Design documents are detailed plans that outline the structure, features, and implementation strategy of a project. It serves as a
blueprint, providing clear specifications, goals, and guidelines for developers, designers, and stakeholders. Design documents often
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include diagrams, technical requirements, workflows, and rationale to ensure a shared understanding of the project's direction and
implementation.

e Design documents include descriptions of the problem being solved, the input and output requirements, and the step-by-step processes
the algorithm will follow. Design documents include, but not limited to, flow charts, diagrams, or story maps that students use to
brainstorm the algorithm they want to create. Consider the following examples of sequences that students can use to plan and create

algorithms:
Home School
e Brushing their teeth e Solving a mathematics problem
e Morning routine e Sharpening a pencil
e Making a sandwich e Unpacking their backpack

[K.AP.2d] A sequential algorithm is a set of instructions that have a specific order to complete task. These algorithms have a structured format
and illustrate how steps connect and progress over time. Students can create sequential algorithms with or without a computing device.

e Example: Algorithm for baking a cake

Testing an algorithm is the process of verifying that its steps are clear, accurate, and lead to the intended outcomes. To test an algorithm, the
teacher should guide students in tracing, the act of following an algorithm step-by-step to ensure each action works as expected. If any step
causes an error or doesn’t produce the intended outcome, the algorithm must be modified to resolve the issue.

[K.AP.2e] Sequential algorithms that complete tasks focus on algorithm outcome. Tasked based algorithms prioritize efficiency and accuracy
by ensuring that each step is logically ordered to complete a task.

e Example: Algorithm for programming a robot to move
Testing an algorithm is the process of verifying that its steps are clear, accurate, and lead to the intended outcomes. To test an algorithm, the

teacher should guide students in tracing, the act of following an algorithm step-by-step to ensure each action works as expected. If any step
causes an error or doesn’t produce the intended outcome, the algorithm must be modified to resolve the issue.
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Concepts and Connections

CONCEPTS
Algorithms are step-by-step instructions designed to achieve specific tasks. Sequential instructions are essential in daily routines, storytelling,
and creating algorithms for programming. To be effective, algorithms must be finite and have a clear goal to accomplish.

CONNECTIONS
Within the grade level/course: At this grade level, students learn about computing devices, their parts, how they work, how to use them
properly and how to sort items into categories based on attributes (K.AP.1).

Vertical Progression: In Grade 1, students will plan and implement algorithms that include the use of sequence, and an event based on a
predetermined task (1.AP.2).

ACROSS CONTENT AREAS
History and Social Science

e K.1 The student will demonstrate skills for historical thinking, geographical analysis, economic decision making, and responsible
citizenship by c¢) gathering and classifying information, sequencing events, and separating fact from fiction to improve understanding of
the community.

e K.4c The student will sequence events in the past and present and begin to recognize that things change over time.

English

e K.RL.1C With prompting and support, orally re-tell a familiar story in sequential order (beginning, middle, end).

Mathematics

e K.PFA.1 The student will identify, describe, extend, and create simple repeating patterns using various representations.
a) Identify and describe the core found in repeating patterns. b) Extend a repeating pattern by adding at least two complete repetitions of
the core to the pattern. ¢) Create and describe a repeating pattern using objects, colors, sounds, movements, or pictures.

e K.MG.1 The student will reason mathematically by making direct comparisons between two objects or events using the attributes of
length, height, weight, volume, and time.

Science
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e K.1 The student will demonstrate an understanding of scientific and engineering practices by interpreting, analyzing, and evaluating
data. K. standard is integrated within science content and not taught in isolation. Potential science concepts to apply K.1: K.9
(patterns in nature), and K.10 (change).

DIGITAL LEARNING INTEGRATION

o K-2.CT Students develop and employ strategies for understanding and solving problems in ways that leverage the power of
technological methods, including those that leverage assistive technologies, to develop and test solutions.
A. Formulate problem definitions suited for technology assisted methods such as data analysis, modeling and algorithmic thinking in
exploring and finding solutions.
C. Break problems into component parts, extract key information, and develop descriptive models, using technologies when
appropriate, to understand complex systems or facilitate problem-solving.

e K-2.CC Students communicate clearly and express themselves creatively for a variety of purposes using appropriate technologies
(including assistive technologies), styles, formats, and digital media appropriate to their goals.
B. Create original works or responsibly repurpose or remix digital resources into new creations.

o K-2.ID Students use a variety of technologies, including assistive technologies, within a design process to identify and solve problems
by creating new, useful or imaginative solutions or iterations.
B. Select and use appropriate technologies to plan and manage a design process that considers design constraints and calculated risks.
C. Use appropriate technologies to develop, test, and refine prototypes as part of a cyclical design process.

Opportunities for Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

e Students sort letters by uppercase/lowercase, vowels/consonants, or beginning sounds.
e Students classify words into groups such as animals, food, or transportation.
e Students compare and contrast characters in a story based on their traits or actions.

History and Social Science

e Students sort community helpers by the tools they use or their job roles.
e Students classify images by geographic features (mountains, rivers, plains).
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Mathematics

e Students sort and classify a group of objects by shape, color, or size.
e Students use manipulatives to create and extend patterns.
e Students create simple graphs (bar charts, pictographs) by sorting classroom objects, favorite colors, or daily weather.

Science

e Students sort pictures or objects into categories using topics such as seasons, states of matter, or living vs. non-living.
e Students group animals by characteristics (fur, feathers, scales) or plants by type (trees, flowers, vegetables).

SKills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

B. FOSTERING COMPUTATIONAL THINKING PRACTICES:
1. Decompose Real-World Problems
Explore Common Features and Identify Patterns
Use Abstraction to Simplify, Represent, and Problem Solve
Apply Algorithmic Thinking to Problem Solve and Create
Apply Computational Thinking Practices to Select, Organize, and Interpret Data

il

Back to Algorithms and Programming (AP)
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Computing Systems (CSY)

K.CSY.1 The student will identify the purpose and components of a computing device.
a. Identify and locate parts of a computing device, including sensors.

b. Describe the function of common components in a computing device.
c. Identify different types of computing devices with screens.

d. Identify tasks and activities at home and at school that use screens.

e. Demonstrate proper use of computing devices.

Understanding the Standard

A computing device is any electronic machine or tool designed to process data and execute tasked based on programmed instructions, often
referred to as software. These devices can vary widely in size and function, from simple calculators to advanced smartphones.

Examples include but are not limited to:

Computing Devices Equipment used with Computing Devices
e Desktop Computer e Mouse
e Laptop e Speakers
e Chromebook e Microphone
e Tablet e Keyboard
e Smart Phone e Headphones

A computer is a specific type of computing device that can execute a wide range of tasks, from basic calculations to complex data processing. It
typically includes hardware (physical components) and software (programs that tell the hardware what to do) that work together to perform
these tasks.

[K.CSY.1a] Computers, like all computing devices, are composed of different components or parts that interact to form a complete computing
system. Each component has a defined role and enables the computing system or user the ability to complete different task. These components
may be external or internal and include, but not limited to, the central processing unit (CPU), memory, storage, and input/output devices.

A sensor is an input device that detects changes in the environment and collects information about those changes. For primary students, they
can think of sensors as the "senses" of a machine or a computer, similar to how our own senses—Ilike sight, hearing, and touch—help us
understand the world around us.
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e For example, a temperature sensor can measure how hot or cold something is, while a motion sensor can tell when someone or
something is moving. In the classroom, sensors can be introduced through simple activities, like using a thermometer to measure the
temperature of water or a light sensor to see how light levels change in different areas of the room.

By explaining sensors this way, students can understand how they collect information and how that information is used in different
technologies, like robots, weather stations, and even smartphones. Understanding the way sensors work helps lay the groundwork for students
to comprehend more complex technology and encourages curiosity about how things work in the world around them.

[K.CSY.1b] In addition to sensors, there are several common components that are shared among desktop and laptop computers, tablets, and
mobile phones. This includes but not limited to a keyboard (either physical or screen based) for inputting information, audio for hearing
information, screens for viewing information, and cameras for capturing images and videos.

Common Components of Computing Systems

Input Devices (Keyboard, | These devices allow users to interact with the computer. A keyboard and

Mouse, Sensors mouse are used for typing and navigation, while touchscreens enable
Touchscreen) direct interaction with the display.

Output Devices (Monitor, | Output devices display or produce information from the computer. A
Speaker, Printer, monitor shows visuals, and speakers produce sound, allowing users to see
Touchscreen) and hear results from the computer’s processes.

Identifying common components of computing devices is essential for their effective use. This knowledge enables users to optimize device
performance and effectively troubleshoot.

[K.CSY.1c] Screens are an integral part of both home and school environments. Screens are a common component of several computing
devices (not all), these include but not limited to, the computer, smart watches, portable game consoles. They are used for a variety of tasks and
activities that enhance learning and daily life.

[K.CSY.1d] Examples of screen use include but not limited to:

e At school, students may use screens for interactive learning through educational software and online resources. They may be used for
research projects and access to communication tools that allow instant feedback and collaboration.

e At home, families may use screens for entertainment, or to manage household tasks, like online banking or shopping.

e At home, children may interact with educational apps that support their learning outside of school hours.
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e At home, screens facilitate communication with friends and family through video calls or messaging apps.

By recognizing these various uses of screens, students can better understand their role in modern life and how to use them effectively and
responsibly.

[K.CSY.1e] Students need to understand the proper use of computing devices. This includes, but is not limited to:

Ideas of the Proper Use of Computing Devices

Device Care Includes basic maintenance, such as handling devices carefully and setting
clear rules for use, while fostering respect and responsibility.

Digital Citizenship Involves guiding students to ask permission, share devices respectfully,
and recognize technology as a learning tool rather than a toy.

Healthy Screen Habits Model incorporating screen-time breaks and setting limits.

Purposeful Use of Includes the understanding that technology has specific purposes, such as
Computing Devices learning new things, solving problems, and communicating.

Basic Functionality of May include turning them on and off, navigating simple menus, adjusting
Classroom Devices volume, and troubleshooting common minor issues.

These skills establish positive digital habits, laying the groundwork for students’ responsible use of technology, digital citizenship, and media
literacy.

Concepts and Connections

CONCEPTS

Computing devices are composed of various components, each serving a specific purpose and function. These components work together to
enable the device to perform a wide range of tasks efficiently. People rely on computing devices for activities such as communication, learning,
entertainment, and problem-solving, making them an integral part of daily life.

CONNECTIONS
Within the grade level/course: At this grade level, students learn about computing devices, their parts, how they work, how to use them

properly and how to sort items into categories based on attributes (K.AP.1).
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Vertical Progression: In Grade 1, students will use decomposition, pattern analysis, and algorithmic thinking to sort items into categories
based on multiple attributes and create patterns (1. AP.1).

ACROSS CONTENT AREAS
English

e K.C The student will develop effective oral communication and collaboration skills to build a community of learners that process,
understand, and interpret content together.

Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

e Students describe the function of common components in a computing device using simple language (e.g., “The keyboard helps you
type words”).

e Students identify tasks or activities at home or school that use screens and write or draw about how they are used.

History and Social Science

e Students identify and discuss different types of computing devices used in the community.
e Students explore how technology has changed over time by comparing old and new devices with screens.
e Students discuss how computers are used in various professions (e.g., doctors using tablets, teachers using projectors).

Mathematics

e Students sort computing devices into categories by type (e.g., laptops, tablets, and smartphones) and count each group.
e Students create simple graphs to show the most common tasks completed on screens, such as watching videos or playing games.

Science

e Students compare computing devices to natural tools; think about how a thermometer measures temperature or a camera captures
images.
e Students discuss how technology helps solve everyday problems (e.g., using GPS for directions).
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SKkills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

B. FOSTERING COMPUTATIONAL THINKING PRACTICES:
2. Explore Common Features and Identify Patterns
5. Apply Computational Thinking Practices to Select, Organize, and Interpret Data
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K.CSY.2 The student will identify when a computing device might not work as expected.

a. Identify a problem with a computing device when it is not working as expected.
b. Explain what to do when a computing device is not working as expected.

Understanding the Standard

Users may encounter unexpected issues with computing device or system due to hardware or software problems. When a computing device or
system does not function properly, identifying the problem is the first step towards fixing it.

[K.CSY.2a] Students will explore how to identify and diagnose these issues by observing and identifying symptoms, such as but not limited to,
error messages, an unresponsive computing device or system, authentication issues, and/or audio functionality issues. When communicating
the problem, students should describe the problem in the computing system using developmentally appropriate language. Examples include but
not limited to:

e “Itsays ‘error’ and it won’t let me continue.”
e “The computer won’t turn on.”

e “The screen is frozen.”

e “I typed something, but it didn’t show up”

e “The Wi-Fiisn’t working.”

[K.CSY.2b] Troubleshooting refers to diagnosing why a system or process is not working as expected and systematically testing solutions to
resolve the issue. For young learners, troubleshooting might consist of investigating why a device will not turn on or why a project is not
working then using a step-by-step approach to find and fix the problem. An example might be students encountering a device that will not turn
on. They could try checking if the power light is on, plugging the device into a power source, or holding down the power button until the
device responds. At this grade level, troubleshooting will require teacher guidance.

Concepts and Connections

CONCEPTS
Computing devices and systems may not always work as intended. When this happens, students can use their knowledge of computers,
carefully observe the problem, think logically, and apply troubleshooting strategies to solve technical issues, with guidance from their teacher.

CONNECTIONS
Within the grade level/course: At this grade level, students recognize when a computing device isn't working, identify the problem, and
explain how to fix it (K.CSY.2).
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Vertical Progression: In Grade 1, students will use accurate terminology to describe when a computing system might not work as expected
(1.CSY.2).

ACROSS CONTENT AREAS
English

e K.C The student will develop effective oral communication and collaboration skills to build a community of learners that process,
understand, and interpret content together.

DIGITAL LEARNING INTEGRATION

e K-2. CT Students develop and employ strategies for understanding and solving problems in ways that leverage the power of
technological methods.

o K-2.ID Students use a variety of technologies, including assistive technologies, within a design process to identify and solve problems
by creating new, useful or imaginative solutions or iterations.
A. Know and use appropriate technologies in a purposeful design process for generating ideas, testing theories, creating innovative
digital works, or solving authentic problems.

Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

e Students describe common problems with computing devices using simple language (e.g., “The screen is frozen.” or “The sound is not
working.”).

e Students explain what to do when a computing device is not working, such as asking for help or restarting the device.

e Students role-play conversations about reporting a problem with a computing device.

e Students sequence steps for fixing common problems, such as plugging in a device when the battery is low.

History and Social Science

e Students discuss responsible actions to take when a computing device is not working, such as telling a teacher instead of pressing
random buttons.

e Students identify people in the school or community who can help fix technology, such as teachers, IT staff, or store technicians.
e Students compare what happens when a personal device is broken versus when a public device (like a library computer) is not working.
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Mathematics

e Students create a simple chart to show the most common problems they have experienced with computing devices.

Science

e Students explore cause-and-effect relationships by predicting what happens when a device is out of battery, disconnected from Wi-Fi, or
has a broken button.

e Students compare a computing device's problems to real-world examples (e.g., “When a car runs out of gas, it stops working, just like a
tablet with no battery™).

e Students investigate materials and tools used to fix broken technology, such as charging cables and screen protectors.

SKkills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

B. FOSTERING COMPUTATIONAL THINKING PRACTICES:

1. Decompose Real-World Problems

2. Explore Common Features and Identify Patterns

3. Use Abstraction to Simplify, Represent, and Problem Solve
C. FOSTERING ITERATIVE DESIGN PRACTICES:

1. Identify, Define, and Evaluate Real-world Problems

Back to Computing Systems (CSY)
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Cybersecurity (CYB)

K.CYB.1 The student will demonstrate safe and responsible use of computing technologies.
a. Identify safe and responsible uses of computing technologies based on the school rules and Acceptable Use Policy (AUP).
b. Demonstrate safe and responsible uses of computing technologies.
c. Communicate the process(es) for reporting behaviors that do not comply with school rules or acceptable use policy.

Understanding the Standard

Computer networks, including the Internet, connect people to other people, expand access to information, and fosters exploration. Computer
networks offer immense learning opportunities and require responsibilities for all users. To ensure students remain safe while using technology,
schools and divisions have established clear rules and guidelines for its appropriate use. With teacher guidance, students will learn to identify
safe practices and understand responsible technology use, based on their school's rules and the AUP. This foundational knowledge helps
students navigate digital environments securely and responsibly.

[K.CYB.1a] Computing technologies refer to a broad range of devices and tools designed to process, store, and transmit information. These
tools assist users process information and perform tasks. These technologies enable students to access information, communicate, create
content, and solve problems.

Computing technologies can enhance learning in the classroom by providing interactive experiences through educational apps, online
resources, and virtual learning environments.
e For example, students can practice mathematics skills with interactive games, listen to books about specific learning topics, or digitally
share their work with their teacher.

The responsible use of computing technologies is essential for all users as they navigate digital environments. All students should be fully
informed about what is acceptable when utilizing technology. Understanding and adhering to school rules and the AUP enables students with
the skills to identify what is allowed and no allowed, communicate process for reporting unacceptable uses of technology, and demonstrate
proper care.

e Acceptable Use Policy (AUP) - rules and guidelines that define safe practices and responsible use of technology.
[K.CYB.1b] With teacher guidance, students should demonstrate safe practices by understanding and following school rules and the AUP.

Teachers can model responsible behaviors in the classroom while encouraging students to practice password security, maintain proper digital
device etiquette, and recognize the importance of seeking permission before accessing new websites or applications.
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[K.CYB.1¢] Students will learn the processes for reporting behaviors that do not comply with school rules or the AUP. Students will know
how to seek help from a trusted adult if they encounter inappropriate use of technology and communicate the situation. This foundational
knowledge helps build a culture of safety, accountability, and responsible digital citizenship in their interactions with technology.

Concepts and Connections

CONCEPTS

School rules and Acceptable Use Policies (AUP) establish clear guidelines that define the safe and responsible use of technology within
educational environments. These rules play a vital role in fostering a secure and productive digital environment by outlining expectations for
ethical behavior, digital citizenship, and appropriate technology usage.

CONNECTIONS

Within the grade level/course: At this grade level, students learn about computing devices, their parts, how they work, how to use them
properly and how to sort items into categories based on attributes (K.AP.1).

Vertical Progression: In Grade 1, students will use decomposition, pattern analysis, and algorithmic thinking to sort items into categories
based on multiple attributes and create patterns (1. AP.1).

ACROSS CONTENT AREAS
English

e K.C The student will develop effective oral communication and collaboration skills to build a community of learners that process,
understand, and interpret content together.

e K.C.1A Participate in a range of collaborative discussions (one-on-one, in groups, and teacher-led) on kindergarten topics and texts.

e K.C.2A Describe personal experiences using complete sentences

History and Social Science

e K.1 The student will apply history and social science skills to practice citizenship in the classroom by a) taking responsibility for one’s
actions; b) practicing honesty and showing kindness to oneself and others; c) recognizing the purpose of rules and practicing self-
control; d) caring for one’s personal property and respecting other students’ property; and e) asking turns, sharing, and working well
with others for the good of everyone.

DIGITAL LEARNING INTEGRATION

e K-2.DC Students recognize the rights, responsibilities and opportunities of living, learning and working in an interconnected digital
world, and they act in ways that are safe, legal, and ethical.
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B. Engage in positive, safe, legal, and ethical behavior when using technology, including social interactions online or when using
networked devices.

K-2.CC Students communicate clearly and express themselves creatively for a variety of purposes using appropriate technologies
(including assistive technologies), styles, formats, and digital media appropriate to their goals.

D. Publish or present content that customizes the message and medium for the intended audiences.

K-2.GC Students use appropriate technologies, including assistive technologies, to broaden their perspectives and enrich their learning
by collaborating with others and working effectively in teams locally and globally.

A. Use appropriate technologies to connect with learners from a variety of backgrounds and cultures, engaging with them in ways that
broaden mutual understanding and learning.

Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

Students identify safe and responsible uses of computing technologies using simple language, such as “Use the device to play
educational games.”

Students demonstrate safe and responsible use of a computing device, such as keeping it on the desk and using it only for school-related
tasks.

Students explain how to report inappropriate use of a device, using phrases like “Tell the teacher if something is not right on the
device.”

Students explain the steps to follow when using a computing device safely (e.g., “First, turn on the device. Next, open the app.”).

History and Social Science

Students explore the cause-and-effect relationship of using a computing device the right way. If you use the device appropriately, then
you continue to use the device. If you do not use the device appropriately, then you do not get to use the device.

Students learn about the importance of following school rules and the Acceptable Use Policy (AUP) for computing devices.

Students identify trusted adults in their community (e.g., teachers, parents) who can help when there is an issue with responsible
technology use.

Students discuss the importance of sharing devices responsibly with classmates and taking turns.
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Science

e Students compare good digital habits to healthy habits, like washing hands.

e Students discuss how technology can help or harm the environment, such as reducing paper waste by using tablets instead of printed
worksheets.

SKkills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

D. FOSTERING DIGITAL LITERACY PRACTICES:
1. Responsible Use Practices
2. Safeguard Well-Being of Self and Others
3. Evaluate Resources and Recognize Contributions
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K.CYB.2 The student will describe the importance of protecting personal information online.
a. Describe what personal information should be shared and not shared.
b. Determine to whom personal information should be shared.
c. Identify safe practices to keep personal information private.

Understanding the Standard

Connecting devices to a network or the Internet provides many benefits at the same time care must be taken to ensure personal and private
information is not shared with others. Personal information is any detail about someone that makes them unique but does not directly identify
them or put their safety at risk. Private information includes details that can identify someone or give others access to their personal life.

[K.CYB.2a] Personal information can include student’s name, address, phone number, and passwords. When using a computing system,
personal information such as computer passwords should not be shared with other students. These behaviors apply regardless of whether a
student is at school or on a computer at another location. Personal information can be categorized as public or private information. It is
important for students to identify and describe what personal information should be shared.

[K.CYB.2b] Sharing information requires the knowledge that not all information is the same. Students will need to understand how to classify
information. They will need to use critical thinking to determine how the information should be categorized. Learning to evaluate why the
information is being shared helps students become better digital citizens.

Types of Information

Personal Private Public

Personal information is any Private information includes Public information is
detail about someone that details that can uniquely information that is generally
makes them unique but does not | identify someone or give others | okay to share with anyone and
directly identify them or put access to their personal life. is typically available for
their safety at risk. everyone to see.

e First name only e Full name e School assignments

e Favorite color e Home address e General facts (The Earth

e Favorite sport e Birthday orbits the sun.)

e Hobby you enjoy e School name e General school rules

e Pet name e Passwords e School spirit days
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[K.CYB.2¢] Students will explore safe practices to keep their personal information private, such as but not limited to use of strong passwords,
ask before they share information online, use trusted websites, and understand privacy settings on devices and applications. Privacy should
always be considered when posting information online. Online content can remain accessible for a long time and may be viewed by unintended
viewers.

Concepts and Connections

CONCEPTS
Personal information can be categorized as either private or public. It is essential for students to identify what defines private information and
to learn age-appropriate strategies for safeguarding their privacy.

CONNECTIONS

Within the grade level/course: At this grade level, students learn the importance of protecting personal information online, what to share and
not share, and how to keep it private (K.CYB.2).

Vertical Progression: In Grade 1, students will describe the purpose of usernames and passwords, discuss how passwords are private
information and are used to protect the privacy of information (1.CYB.2).

ACROSS CONTENT AREAS
English

o K.C.1A Participate in a range of collaborative discussions (one-on-one, in groups, and teacher-led) on kindergarten topics and texts.
o K.C.2A Describe personal experiences using complete sentences

History and Social Science

e K.1 The student will apply history and social science skills to practice citizenship in the classroom by a) taking responsibility for one’s
actions; b) practicing honesty and showing kindness to oneself and others; c) recognizing the purpose of rules and practicing self-control;
d) caring for one’s personal property and respecting other students’ property; and e) taking turns, sharing, and working well with others
for the good of everyone.

DIGITAL LEARNING INTEGRATION
e K-2.DC Students recognize the rights, responsibilities and opportunities of living, learning and working in an interconnected digital
world, and they act in ways that are safe, legal, and ethical.
B. Engage in positive, safe, legal, and ethical behavior when using technology, including social interactions online or when using
networked devices.
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D. Manage their personal data to maintain digital privacy and security and are aware of data- collection technology used to track their
activity online.

Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

e Students describe personal information, such as their name, age, and address, and explain what should and should not be shared online.

e Students practice identifying who is trusted to share personal information with, such as parents or teachers.

e Students explain safe practices for keeping personal information private, for instance not typing their address into a website.

e Students sort examples of personal information, such as name, birthday, and phone number, then categorize them as “private” or
“public.”

e Students sequence steps for sharing personal information safely, such as asking an adult for permission before using a website.

History and Social Science

e Students explore the concept of privacy in the digital world, comparing it to how they protect personal items in the real world (e.g.,
locking a bike or putting away a backpack).

e Students examine the importance of not sharing information with strangers, similar to how they would not talk to unknown people on
the street.

e Students discuss how respecting privacy is important in the community, both online and offline.

Mathematics

e Students sort examples of personal information, such as name, birthday, and phone number, then categorize them as “numeric” or
“nonnumeric” data.

SKkills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

Virginia Department of Education ©2025 Kindergarten 33



D. FOSTERING DIGITAL LITERACY PRACTICES:
1. Responsible Use Practices
2. Safeguard Well-Being of Self and Others

3. Evaluate Resources and Recognize Contributions

Back to Cybersecurity (CYB)
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Data and Analysis (DA)

K.DA.1 The student will gather and record data with or without a computing device.
a. Discuss the importance of data.
b. Identify numeric and non-numeric data.
c. Record data and communicate possible patterns.

Understanding the Standard

Data is pieces of information collected about people or things. It can be gathered through observations, surveys, sensors, or digital tools, and
may include numbers, text, images, or other forms of input. Once collected, data can be organized, analyzed, and interpreted to identify
patterns, make predictions, or support decision-making across various fields.

[K.DA.1a] Everyday digital devices can also be used to collect and display data over time. Cell phones, digital toys, cars, and computers can
collect and display both numeric and non-numeric data from their surroundings. This data helps users make informed decisions, identify trends,
and improve how systems function. Understanding how data is collected and used empowers students to think critically about the technology
they interact with and the information it generates.

[K.DA.1b]
Types of Numeric and Non-Numeric Data
Numeric Non-numeric
Numeric data refers to data that involves numbers | Non-numeric data refers to data that involves
and can be counted, measured, or quantified. categories, qualities, or descriptions rather than
numbers.
Age Colors of Objects
Number of Students Types of Animals
Temperature Names of Students
Height of Plants Favorite Foods
Number of Lines of Code Usernames
Processing Speed Programming Language
Amount of Memory Device Types
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[K.DA.Ic] Students use their senses to make observations and collect data about the world around them, such as the weather each day. In the
process of collecting data, students make decisions about what is relevant to their investigation (e.g., when collecting data on the weather,
possible patterns could include how the weather impacts what we wear or the activities we are able to do).

Educators should consider the following questions when observing data:
e What does the data show?
e What do you think the data means?
e Can you compare the data?
e What patterns do you see in the data?
What other questions could we ask about this data?
How can we organize the data to make it easier to understand?

This early exploration of data helps students understand that patterns are everywhere and introduces them to the concept of using information
to make predictions and solve problems. As students begin to organize and interpret data, they develop foundational skills in reasoning and
analysis. These experiences lay the groundwork for more advanced data literacy and computational thinking in later grades.

Concepts and Connections

CONCEPTS
Data is information that we collect to help us learn, understand, and solve problems. It can include numbers (like test scores or measurements)
or non-numeric details (like colors, names, or feelings). Data can be used to recognize patterns, make decisions, and explore the world.

CONNECTIONS

Within this grade level: At this grade level, students gather, record, and recognize patterns in data, understand its importance, and identify
numeric and non-numeric data (K.DA.1).

Vertical progression: In Grade 1, students will identify data formats used for various purposes, including audio, images, text, and video, and
explore and identify computing devices that collect, store, and/or display data (1.DA.1).

ACROSS CONTENT AREAS
Mathematics

e K.PS.1 The student will apply the data cycle (pose questions; collect or acquire data; organize and represent data; and analyze data and
communicate results) with a focus on object graphs and picture graphs. e) Organize and represent a data set (vertically or horizontally)
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by sorting concrete objects into organized groups to form a simple object graph; and f) Organize and represent a data set (vertically or
horizontally) using pictures to form a simple picture graph.
Science

e K.1 The student will demonstrate an understanding of scientific and engineering practices by a) asking questions and defining problems
and b) planning and carrying out investigations. K./ standard is integrated within science content and not taught in isolation. Potential
science concepts to apply K.1: K.2 (push and pull affect), K.4 (importance of water), and K.8 (light influences).

DIGITAL LEARNING INTEGRATION
e K-2.CT Students develop and employ strategies for understanding and solving problems in ways that leverage the power of
technological methods, including those that leverage assistive technologies, to develop and test solutions.
A. Formulate problem definitions suited for technology assisted methods such as data analysis, modeling and algorithmic thinking in
exploring and finding solutions.
B. Collect data or identify relevant data sets, use appropriate technologies to analyze them, and represent data in various ways to
facilitate problem-solving and decision-making.

Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English
e Students record data using pictures, words, or simple charts, and communicate possible patterns.

Mathematics

e Students identify types of data, such as numbers (numeric data) and categories (non-numeric data like colors or animals).

e Students collect numeric data, such as counting how many students like art or music, then represent the data with tally marks or
numbers.

e Students identify non-numeric data by sorting objects into categories (e.g., sorting shapes by color).
e Students record data by filling out simple bar graphs or pictographs to show patterns in the data.

Science
e Students gather data through observation, such as recording the temperature of water.
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e Students identify patterns in natural phenomena, like how objects in shadows and objects in sunlight have different temperatures.
e Students record and communicate patterns in data, such as noticing that plants grow better with more sunlight.

SKkills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

B. FOSTERING COMPUTATIONAL THINKING PRACTICES:

1. Decompose Real-World Problems

2. Explore Common Features and Identify Patterns

3. Use Abstraction to Simplify, Represent, and Problem Solve
Apply Algorithmic Thinking to Problem Solve and Create

5. Apply Computational Thinking Practices to Select, Organize, and Interpret Data
C. FOSTERING ITERATIVE DESIGN PRACTICES:

1. Identify, Define, and Evaluate Real-world Problems

2. Plan and Design Artifacts

3. Create, Communicate and Document Solutions

4. Test and Optimize Artifacts

&
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K.DA.2 The student will create representations of data to make predictions and draw conclusions.

a. Create tables, object graphs, picture graphs, and/or models.
b. Describe the information from a given data visualization.
c. Use data to answer questions, make predictions, and draw conclusions.

Understanding the Standard

Data can be recorded in tables and can be used to construct object graphs, picture graphs, and/or models.

e A table is a way to organize and record information in rows and columns. It helps categorize and count data in a clear and structured
format. A table can be oriented horizontally or vertically with labeled categories and concrete data.

e Object graphs are graphs that use concrete materials to represent the categorical data that are collected. An object graph includes a title
and labeled categories. Each concrete object should represent one data point. Object graphs can be used to make comparisons between
categories.

e Picture graphs are graphs that use pictures to represent and compare information. A picture graph includes a title and labeled categories.
At this level, each picture should represent one data point. Picture graphs can be used to make comparisons between categories.

e Models are simple ways to show and organize information. A pictorial or concrete model can help students visual the data.

[K.DA.2a] Data visualization is showing data with pictures, like charts or graphs, to make it easier to understand and find patterns. It allows
people to see data in a visual format rather than just numbers or words, which helps highlight patterns, relationships, or comparisons clearly.

[K.DA.2b] In the classroom, students apply these concepts by engaging in hands-on activities that involve collecting data from their
environment. Different types of representations emphasize different things about the same data. Students can create various types of data
representations to visually convey their findings. Data representation and data analysis in computer science are foundational because they
directly impact on how data is stored, processed, and interpreted within computer systems. They influence everything from everyday
applications to cutting-edge artificial intelligence.

Consider the following examples:
e Make and record observations about the weather.
e C(Create a picture graph to show the favorite items of their classmates.
e C(Create a table to record the results of a science experiment.
e Use surveys to collect data and represent through charts or pictures.

[K.DA.2¢] The primary purpose of collecting data is to answer questions, which can be used to make predictions and draw conclusions. When
drawing conclusions about the data teachers should pose questions for instance:

Virginia Department of Education ©2025 Kindergarten 39



e What might happen?
e What will happen?
e What will not happen?

Concepts and Connections

CONCEPTS:

The ability to organize and represent data using tables, graphs, and models enhances student understanding and application of data. With
guidance, students should summarize and interpret information from given data visualizations and use the data to answer questions, make
predictions, and draw meaningful conclusions.

CONNECTIONS

Within this grade level: At this grade level, students create and interpret data visuals like tables and graphs to answer questions, make
predictions, and draw conclusions (K.DA.2).

Vertical progression: In Grade 1, students will collect and organize data with or without a computing device, create tables, object graphs,
picture graphs, and models using abstraction, identify patterns and describe trends in data visualizations of various formats, and use data to
answer questions, draw conclusions, and make predictions (1.DA.2).

ACROSS CONTENT AREAS
English

o K.W.2A With guidance and support, use prewriting activities, including drawing and suggestions from peers to generate ideas and plan
writing or dictation.

e K.R.1C With prompting and support, use drawing, writing, or dictation to record facts and information collected from the research.

e K.R1.D With prompting and support, in small or large group settings, informally share recorded information collected from research.

Mathematics

o K.PS.1 The student will apply the data cycle (pose questions; collect or acquire data; organize and represent data; and analyze data and
communicate results) with a focus on object graphs and picture graphs.
g) Analyze data represented in object graphs and picture graphs and communicate results.
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Science

e K.1 The student will demonstrate an understanding of scientific and engineering practices by c) interpreting, analyzing, and evaluating
data; and d) constructing and critiquing conclusions and explanations. K./ standard is integrated within science content and not taught
in isolation. Potential science concepts to apply K.1: K.2 (push and pull affect), K.4 (importance of water), and K.8 (light influences).

DIGITAL LEARNING INTEGRATION:
o K-2.CT Students develop and employ strategies for understanding and solving problems in ways that leverage the power of
technological methods, including those that leverage assistive technologies, to develop and test solutions.
A. Formulate problem definitions suited for technology assisted methods such as data analysis, modeling and algorithmic thinking in
exploring and finding solutions.
B. Collect data or identify relevant data sets, use appropriate technologies to analyze them, and represent data in various ways to
facilitate problem-solving and decision-making.

Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

e Students describe information from a given data visualization, such as “The cat is the most popular pet because it has the most
pictures.”
e Students use the data in their graphs to answer questions, make predictions, and draw conclusions.

Mathematics

e Students create simple tables, object graphs, or picture graphs to represent data.
e Students describe the data presented in a table or graph, explaining how many objects belong to each category.

Science

e Students create data representations by counting and recording things like the weather throughout the week.
e Students describe information from graphs or models showing scientific data, like temperatures or plant growth, to identify trends.

e Students use data to predict outcomes, such as “If we water the plants every day, will they grow taller?”” and draw conclusions based on
the results.
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SKkills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

B. FOSTERING COMPUTATIONAL THINKING PRACTICES:

1. Decompose Real-World Problems

2. Explore Common Features and Identify Patterns

3. Use Abstraction to Simplify, Represent, and Problem Solve
Apply Algorithmic Thinking to Problem Solve and Create

5. Apply Computational Thinking Practices to Select, Organize, and Interpret Data
C. FOSTERING ITERATIVE DESIGN PRACTICES:

1. Identify, Define, and Evaluate Real-world Problems

2. Plan and Design Artifacts

3. Create, Communicate and Document Solutions

4. Test and Optimize Artifacts

&

Back to Data and Analysis (DA)
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Impacts of Computing (IC)

K.IC.1 The student will identify and discuss how computing technologies impact people’s lives.

a. List computing technologies found in the classroom, home, and the community.
b. Identify how computing technologies are used in daily tasks.
c. Discuss healthy habits for using computing technologies.

Understanding the Standard

Computing technologies refer to a broad range of devices and tools that help us process information and perform tasks using computers and
software. These technologies enable students to access information, communicate, create content, and solve problems.

[K.IC.1a] The following list of computing technologies represents what students may encounter in the classroom and at home.

Classroom
Computers and Laptops Used for learning activities and educational games.
Tablets Interactive devices for reading and educational apps.
Interactive Whiteboards Large screens for interactive lessons and presentations.
Projectors Display images and videos for group learning.
Document Cameras Show students’ work and documents on a larger screen.
Digital Cameras Used for capturing photos for projects and presentations.
Classroom Robots Simple robots for hands-on learning.
Home
Smartphones For communication, educational apps, and games.
Tablets Used for reading, learning games, and watching educational
videos.
Smart TVs For watching educational shows or videos.
Gaming Consoles Some games have educational components.
E-readers Devices for reading books and stories.
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Here is a list of places that students may encounter computing technologies in the community.

Community
Public Libraries Computers and tablets for research and learning.
Community Centers Often have computers and technology programs.
Museums Interactive exhibits that may use computers and touch screens.
Stores Self-checkout kiosks and digital displays that provide
information.
Public Transport Digital screens showing schedules and maps.

Computing technologies influence how we live, learn, and work today. For students, understanding these technologies can help them engage
more effectively with the world around them and set the foundation for future learning and creativity.

[K.IC.1b] Computing technologies can be used in daily tasks. Here are some examples:

Classroom Use

e Learning Activities: Computers and tablets can provide access to educational games and interactive lessons that make learning fun and

engaging.

e Group Projects: Smartboards allow teachers to display information and facilitate group discussions, encouraging collaboration among
students.

e Research: Students can use classroom computers to gather information for projects, fostering skills in information retrieval and critical
thinking.
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Home Use

e Homework Help: Tablets and computers can be used to find resources or watch educational videos that help with homework

assignments.

e Reading and Writing: E-readers and writing apps can encourage children to read stories and practice writing, making literacy more
accessible.

e Family Communication: Smartphones can be used to keep in touch with family members through calls or messages, promoting social
connections.

Community Use

e Library Visits: Public library computers can be used to explore books and online resources, supporting lifelong learning and curiosity.
e Community Programs: Community centers often offer technology classes that help children and families learn new skills, using
software.

e Exploring New Places: Museums and community events may use interactive exhibits that engage children with technology, making
learning about history, science, or art exciting.

[K.IC.1¢] Encouraging healthy habits for using computer devices is important for maintaining both physical and mental well-being, especially
for young children. Here are some tips that are simple to understand and practice for young users:

Healthy Habits for using Computing Technologies

Set time limits

Create a comfortable workspace
Practice good posture

Take regular breaks

Engage in physical activity
Monitor content

Promote digital citizenship
Limit use before bedtime
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Concepts and Connections

CONCEPTS

Computing technologies exist in various settings, such as classrooms, homes, and communities. It is important to understand the role
computing technologies have in daily tasks like communication, learning, and entertainment. Equally important, students should explore
healthy habits for using technology, including balancing screen time, practicing ergonomic use, and maintaining online safety.

CONNECTIONS

Within this grade level: At this grade level, students explore how computing technologies are used in daily life, identify common devices, and
discuss healthy usage habits (K.IC.1).

Vertical progression: In Grade 1, students will determine when tasks should be completed with or without computing devices, describe how
computing devices are used in communication, and describe healthy habits for using computing technologies (1.IC.1).

ACROSS CONTENT AREAS
English

e K.C The student will develop effective oral communication and collaboration skills to build a community of learners that process,
understand, and interpret content together.

e K.C.1A Participate in a range of collaborative discussions (one-on-one, in groups, and teacher-led) on kindergarten topics and texts.
This includes: 1) Listening actively and following agreed-upon rules for participating in discussions.

History and Social Science

e K.1 The student will apply history and social science skills to the content by ¢) demonstrating curiosity and critical thinking through
questioning; e) identifying similarities and differences to explain content; and f.) recognizing cause-and-effect relationships.

DIGITAL LEARNING INTEGRATION

o K-2.KC Students critically curate a variety of digital resources using appropriate technologies, including assistive technologies, to
construct knowledge, produce creative digital works, and make meaningful learning experiences for themselves and others.
D. Actively explore real-world issues and problems, develop ideas and theories, and pursue answers and solutions.

e K-2.DC Students recognize the rights, responsibilities and opportunities of living, learning and working in an interconnected digital
world, and they act in ways that are safe, legal, and ethical.
B. Engage in positive, safe, legal, and ethical behavior when using technology, including social interactions online or when using
networked devices.
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Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

e Students list computing technologies found in the classroom, home, and community, such as computers, tablets, and smartphones.
e Students identify how these technologies are used in daily tasks, like using a tablet to read or a computer to write.
e Students discuss healthy habits for using computing technologies, such as taking breaks, sitting up straight, and limiting screen time.

History and Social Science

e Students will compare how people communicated and completed tasks in the past (e.g., letters, maps, typewriters) versus today with
computing technologies (e.g., emails, GPS, computers).

e Students will explore community helpers (e.g., doctors, firefighters, teachers) and discuss how they use technology in their jobs to help
others.

e Students will role-play different daily tasks (e.g., shopping, banking, traveling) and discuss how technology makes these tasks easier or
faster.

e Students will discuss rules for responsible technology use at school and home, connecting to classroom and community expectations.

Mathematics

e Students count and categorize computing technologies used in different environments (classroom, home, community) by type, like
counting how many devices are available for learning.

e Students sort tasks by whether or not they involve computing technologies, like “Does drawing a picture need a tablet?”

e Students make simple comparisons of screen time, such as how many minutes they use technology at school versus at home.

SKkills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

D. FOSTERING DIGITAL LITERACY PRACTICES:
1. Responsible Use Practices
2. Safeguard Well-Being of Self and Others
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3. Evaluate Resources and Recognize Contributions
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K.IC.2 The student will discuss and describe how different careers use computing technologies.

a. Describe how computing technologies are used in various careers.
b. Discuss the advantages of using computing technologies in different careers.
c. Identify local jobs that utilize computing technologies.

Understanding the Standard

Computing technologies include the tools, devices, and systems that enable us to perform tasks, process data, and communicate using
computers or other digital devices. This broad category encompasses a wide range of innovations, from hardware like computers and
smartphones to software, computing languages, and networks.

[K.IC.2a] By using computing technology in different careers there can be numerous advantages such as making tasks more efficient,
enhancing productivity, and opening up new opportunities.

[K.IC.2b] Advantages to using computing technologies in different careers.
e Completing tasks faster

Being more accurate

Communicating easily

Finding information

Being creative

Identify and represent numbers

Helping with routine tasks

Working remotely

Learning new skills

Staying safe (See K.CYB.1)

[K.IC.2¢] Computing technologies are used in many different jobs. Consider the examples listed in the table.

Jobs with Computing Technologies

Doctors They use computers to look at pictures of our insides, like x-rays, and to keep
track of our health. This helps them take care of us when we are sick.

Teachers Teachers use computers to create fun lessons and to show videos in class. They
can also use tablets for kids to play educational games.
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Artists Some artists use computers to create pictures and animations. They can draw and
paint digitally, which gives them lots of cool tools to be creative.

Builders People who design buildings use special computer programs to make plans. This
helps them see what the building will look like before it is made.

Scientists Scientists use computers to collect data from their experiments and to understand
things like weather patterns or how plants grow.

Game Designers People who make video games use computers to create the games we play. They
design characters and stories, making everything fun and exciting.

Farmers Some farmers use technology to help them know when to plant seeds or how
much water to give their crops. This helps them grow food more easily.

Concepts and Connections

CONCEPTS

Computing technologies are utilized across various fields to enhance efficiency and boost productivity. From doctors using medical imaging
systems to farmers employing GPS-guided machinery, most careers rely on computing technologies in some capacity. These tools are essential
as they streamline processes, reduce errors, and support innovation, helping professionals achieve better results in less time.

CONNECTIONS

Within this grade level: At this grade level, students explore how different careers use computing technologies, their benefits, and local jobs
that rely on them (K.IC.2).

Vertical progression: In Grade 1, students will identify daily routines and activities that can be completed with or without screens and classify
the different uses of screen time as learning, entertainment, or communication (1.IC.2).

ACROSS CONTENT AREAS
English

e K.C The student will develop effective oral communication and collaboration skills to build a community of learners that process,
understand, and interpret content together.
e K.C.1A Participate in a range of collaborative discussions (one-on-one, in groups, and teacher-led) on kindergarten topics and texts.

Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.
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English

e Students identify local jobs that use computing technologies, such as a librarian using a computer for checking out books or grocery
store staff using a register.

History and Social Science

e Students discuss how technology is used in careers that help their community, such as a police officer using a computer to check reports
or a teacher using technology to teach lessons.
e Students explore the advantages of technology in local careers, like faster communication or better organization.

Mathematics

e Students count how many different careers use technology, creating a list of jobs they know (e.g., teacher, doctor, farmer).
e Students compare how computing technologies help people in different careers by organizing them into categories like “creative”
(artists, designers) and “helping” (doctors, teachers).

SKills in Practice

Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

D. FOSTERING DIGITAL LITERACY PRACTICES:
1. Responsible Use Practices
2. Safeguard Well-Being of Self and Others
3. Evaluate Resources and Recognize Contributions

Back to Impacts of Computing
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Networks and the Internet (NI)

K.NI.1 The student will describe how people can communicate with others by using connected computing devices

and the Internet.

a. Identify ways to communicate with others using connected computing devices and the Internet.
b. Describe the benefits of communicating with others using connected computing devices and the Internet.

Understanding the Standard

Communication channels have increased with the use of electronic devices. Devices such as cell phones and computers, allow people to

communicate through email, texts, video calling, online gaming, and virtual learning.

The internet is a powerful tool that can be used in many ways to help primary students communicate with others, both locally and globally. The
Internet is a global network of interconnected computing devices that allows devices to share information and resources. A network is a system
that connects different devices so people can communicate and share information with each other.

[K.NL1a]

Types of Communication with Computing Devices

Video Calls

A video call is a live conversation where people can see and hear
another person while talking through a connected device, like a tablet
or computer. It is like a phone call, but with video, so the other’s face
and surrounding can be seen in real time.

Messaging App

A messaging app is a program on a connected device that lets people
send written messages, pictures, or videos to each other. Messages are
sent instantly, even if the person is far away.

Digital Sharing

Digital sharing is the process of sending or posting information,
pictures, or videos from one person’s connected device to another, or
on the Internet where others can see it. This can happen through
social media, emails, or other platforms.

Text

Texting, or a "text message," is a short, written message sent from
one phone to another over the Internet or a mobile network. It is often
a quick way to communicate with someone in real time.
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[K.NIL.1b] Benefits of communicating with others using connected computing devices and the Internet include, but are not limited to, the
removal of physical barriers, fostering relationships, attaining knowledge, and broadening access. Some examples may include:

e Staying connected over long distances
e Instant communication

Sharing special moments

Learning and exploring together
Helping in emergencies

Making new friends

Learning about different cultures

Concepts and Connections

CONCEPTS
When connected to the Internet, computing devices allow people to communicate through various methods, such as emails, video calls, or

messaging platforms. The Internet enables people to stay connected with friends and family, share ideas, and collaborate on projects regardless
of distance. Communication through these technologies can foster teamwork, builds relationships, and supports learning and creativity in both
personal and educational settings.

CONNECTIONS
Within the grade level/course: At this grade level, students will learn how to communicate using connected devices and the Internet and

understand its benefits (K.NI.1).
Vertical Progression: In Grade 1, students will describe how the Internet can be used to gather information and explain ways people
communicate using computing devices and the Internet (1.NI.1).

ACROSS CONTENT AREAS
English

e K.C The student will develop effective oral communication and collaboration skills to build a community of learners that process,
understand, and interpret content together.

e K.C.1 Communication, Listening, and Collaboration A. Participate in a range of collaborative discussions (one-on-one, in groups, and
teacher-led) on kindergarten topics and texts.
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DIGITAL LEARNING INTEGRATION
e K-2.KC Students critically curate a variety of digital resources using appropriate technologies, including assistive technologies, to
construct knowledge, produce creative digital works, and make meaningful learning experiences for themselves and others.
B. Evaluate the accuracy, perspective, credibility, and relevance of information, media, data, and other digital sources.
e K-2.CC Students communicate clearly and express themselves creatively for a variety of purposes using appropriate technologies
(including assistive technologies), styles, formats, and digital media appropriate to their goals. A. Choose the appropriate technologies
and resources for meeting the desired objectives of their creation or communication.

Opportunities for Computer Science Integration

Curriculum integration strengthens conceptual understanding and skill application. This can be done through multidisciplinary,
interdisciplinary, and transdisciplinary approaches to integration. The examples below illustrate multiple ways to integrate computer science.

English

e Students identify ways to communicate with others using connected computing devices and the Internet, such as sending texts, making
video calls, or chatting online.

e Students describe the benefits of communicating with others using technology, like staying in touch with family or learning from people
in other places.

History and Social Science

e Students identify how people in their community communicate with each other using technology, like using the Internet to stay
connected with friends or family.

e Students describe the benefits of using connected devices for communication, such as faster communication or connecting with people
from different cultures.

Science

e Students explore how connected devices are used in science to communicate information, such as sharing research with other scientists
or asking questions in an online science forum.

e Students describe the benefits of using technology for communication in science, such as connecting with experts and learning new
things from around the world.

SKkills in Practice
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Students should engage in the following practices to deepen their conceptual understanding and enhance the application of skills aligned with
the Computer Science Standards of Learning. These practices are explained in more detail in Appendix A.

B. FOSTERING COMPUTATIONAL THINKING PRACTICES:
1. Decompose Real-World Problems
Explore Common Features and Identify Patterns
Use Abstraction to Simplify, Represent, and Problem Solve
Apply Algorithmic Thinking to Problem Solve and Create
Apply Computational Thinking Practices to Select, Organize, and Interpret Data

Nk

Back to Networks and the Internet (NI)
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Appendix A

K-5 Computer Science SKkills and Practices Continuum

Students develop essential practices: collaboration, computational thinking, iterative design, and digital literacy. Students use these practices to
engage with core computer science concepts, create artifacts, and problem-solve across disciplines. Artifacts can include but are not limited to
prototypes, programs, planning documents, animations, or abstractions (e.g. visualizations, storyboards, flowcharts, decision trees, models,
computer simulations).

A. Fostering Collaboration in Computing Practices

1. Building Relationships and Norms:
e K-2: Students work collaboratively with others. Students take turns in different roles on the project.
e 3-5: Students work collaboratively with others. Students practice assigning roles within their teams and recognize group member
strengths.

2. Include Multiple Perspectives:
o K-2: Students differentiate their technology preferences from the technology preferences of others. Students will be presented with
perspectives from people with different backgrounds, ability levels, and points of view.
e 3-5: Students discuss design choices, compare preferences, ask questions, and seek input from group members with diverse
abilities, experiences, and perspectives.

3. Create and Accept Feedback:
o K-2: With teacher scaffolding, students seek help and share ideas to achieve a particular purpose. Students ask questions of others
and listen to their opinions.
e 3-5: Students provide and receive feedback related to computing in constructive ways. For example, pair programming is a
collaborative process that promotes giving and receiving feedback.

4. Use Collaboration Tools:
e K-2: Students collaboratively brainstorm by writing on a whiteboard or paper.
e 3-5: Students use collaboration tools to manage teamwork and utilize online project spaces. They also begin to make decisions
about which tools would be best to use and when to use them.

Instructional Considerations for Collaboration Practices

Possible instructional approaches to foster collaboration practices:
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1. Design instruction around authentic problems that require collaboration. Assign roles, provide clarifying and probing question
stems, and model strategies students can use to identify and advocate for their needs.

2. Provide resources to support exploring different viewpoints and end users. Model curiosity, perspective-taking, and empathy.

3. Model sentence stems for constructive feedback, establish routines for self and group reflection, and practice incorporating diverse
viewpoints. Implement pair programming with opportunities to practice giving and receiving feedback.

4. Model tool selection and project management structures. Provide opportunities to practice various methods and reflect.

Instructional activities may include but are not limited to:

e Classroom Discussion: Organize discussions that engage students in hearing differing perspectives.

e Timeline Creation: Have students create or evaluate and modify timelines that illustrate the steps needed to complete a task as a
group.

e Simulated Shark Tank Innovation Challenge: Create an innovation design challenge where students collaboratively apply
computer science content to solve a problem or launch a new idea.

e Case Studies: Provide case studies of design decisions that real computer scientists face and have students analyze and present
their recommended choices based on computer science content knowledge.

Virginia Department of Education ©2025 Kindergarten 57



B. Fostering Computational Thinking Practices

1. Decompose Real-World Problems:
e K-2: Students break problems, information, and processes into parts. Identify relationships and connections among parts. Reflect
on how decomposition aids problem-solving across contexts.
e 3-5: Students further break problems into subproblems, apply systems thinking to explore interdisciplinary connections and
integrate existing solutions or procedures (i.e. classroom processes, math procedures, school routines) Apply algorithms to break a
problem into subtasks that can be solved and combined to solve the main problem.

2. Explore Common Features and Identify Patterns:

e K-2: Students will be able to identify and describe repeated sequences in data or code through analogy to visual patterns or physical
sequences of objects. Students will identify patterns, such as recognizing repeated patterns of code that could be more efficiently
implemented as a loop.

e 3-5: Students analyze patterns to develop generalizations and models, test their limits, and validate inputs. Use patterns to analyze
trends, justify design decisions, and create artifacts.

3. Use Abstraction to Simplify, Represent, and Problem Solve:

e K-2: Students use and/or create abstractions (e.g. storyboards, flowcharts, decision trees, models) to simplify problems, represent
information, organize thinking, communicate, and create artifacts. Artifacts can include but are not limited to prototypes, programs,
planning documents, and animations.

e 3-5: Students use and/or create abstractions (e.g. visualizations and computer simulations) to simplify problems, represent
information, organize thinking, communicate, and create artifacts. Students intentionally use abstractions to support the problem-
solving process to aid in understanding, planning, and predictions.

4. Apply Algorithmic Thinking to Problem Solve and Create:
e K-2: Students use algorithmic thinking to develop a sequence of steps to plan, create, test, and refine artifacts with and without
technology.

e 3-5: Students use pseudocode and generalizations to organize, create and seek and incorporate feedback on more complex designs.

5. Apply Computational Thinking Practices to Select, Organize, and Interpret Data:
e K-2: Students use computational thinking to organize data and make predictions. Explore parts and relationships within data sets.
e 3-5: Students visualize data. Use patterns and algorithmic thinking to organize data, identify trends, and make predictions. Use
decomposition to explore parts and relationships within data sets. Ask questions about available data sources, and compare and
analyze test results to inform decisions, plan, and refine designs.

Instructional Considerations for Computational Thinking Practices
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2.

Possible instructional approaches to foster computational thinking practices:
1.

Model strategies for breaking complex information into smaller parts. Provide opportunities to analyze and discuss the relationship
among parts.
Support students with recognizing patterns. Model how to analyze, interpret, and display patterns to make predictions and draw

conclusions.

Model the use of abstraction (e.g. visualizations, storyboards, flowcharts, decision trees, models, computer simulations) to simplify
problems; represent information (e.g. data, patterns, processes, phenomena, systems); organize thinking; and support sense-making.
Support students with creating and evaluating abstractions and their limitations.

Plan opportunities for students to use sequencing in problem solving, incorporate user feedback, and check for bias, accessibility,
and other design criteria. Model ways to systematically test, validate, evaluate, refine, and optimize algorithmic solutions. Provide
opportunities to reflect on how algorithms are used in solutions.

Model abstraction, pattern analysis, and decomposition. Use models to develop and test predictions. Identify limitations and
benefits of models.

Instructional activities may include but are not limited to:

Create an Artifact: Students could create an app, program, animation, simulations, etc. to solve a community problem or
creatively express an idea.

Identify Patterns to Make Predictions: Students notice repetition in sequences of numbers or parts of a process to make
predictions about future events or missing components.

Create Abstractions: Students choose the best tool to use for problem solving using abstractions. Discuss which tools worked best
for the team and the problem. Tools may include models, visualizations, storyboards, flowcharts, decision trees, generalizations,
simulations.

Create Models: Develop models to represent information such as patterns, relationships, inputs/outputs. Create models of systems
(e.g. model networks, cybersecurity, emerging technologies) to understand how parts connect to perform a function. Students can
create models to engage in systems thinking and modularization.

Evaluate existing models and programs: Evaluate outputs for bias, accessibility, reliability or other established design criteria.
Students can identify applicable parts or modules of existing programs and reuse to solve different problems.

Reflection and Transfer: Have students reflect on how each computational practice facilitates problem-solving and identify
opportunities to apply the practice to other situations. Support students identify key points in feedback.

. Fostering Iterative Design Practices
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1. Identify, Define, and Evaluate Real-world Problems:
e K-2: With guidance from an educator, identify, define, and explore existing problems and potential solutions. Ask questions to
view problems from different perspectives.
e 3-5: Students identify, define, and explore existing problems and potential solutions. Ask questions to understand problems from
different perspectives. Clarify success criteria, identify constraints, and uncover missing information. Explore patterns and develop
generalizations about the types of problems that benefit from computational solutions.

2. Plan and Design Artifacts:
e K-2: With guidance from an educator, students will generate ideas for new solutions, incorporate peer feedback, and reflect on
impact of diverse perspectives. Use tools like class or group discussions, outlines, flowcharts, and storyboards to plan prototypes.
e 3-5: Students will generate ideas for new solutions, incorporate peer feedback, and reflect on the impact of diverse perspectives.
Use tools like outlines, flowcharts, and storyboards to plan prototypes. Predict the performance and impacts of prototypes,
including potential errors, user needs, and accessibility.

3. Create, Communicate and Document Solutions:

e K-2: Students create artifacts with or without technology, such as algorithms and programs using plans and outlines. Describe
design choices and make connections to the design challenge, criteria, and constraints. Engage in giving and receiving feedback
enhances communication skills.

e 3-5: Students create artifacts, such as algorithms and programs using plans and outlines. Describe design choices and make
connections to the design challenge, criteria, and constraints. Engage in giving and receiving feedback to refine solutions and
enhance communication skills.

4. Test and Optimize Artifacts:

e K-2: Students test artifacts to ensure they meet criteria and constraints, comparing results to intended outcomes. Use computational
thinking and other problem-solving strategies like trial and error to fix simple errors, debug, revise, and evaluate artifacts against
design criteria.

e 3-5: Students test artifacts to ensure they meet criteria and constraints, comparing results to intended outcomes. Use computational
thinking and other problem-solving strategies like trial and error to fix simple errors, debug, revise, and evaluate artifacts against
design criteria. Reflect on how the iterative design and computational thinking practices facilitate program development.

Instructional Considerations for Iterative Design Practices
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1.

Possible instructional approaches to foster iterative design practices:

Design learning experiences where students identify real-world problems and evaluate the appropriateness of using computational
tools to develop solutions.

Provide instructional time and model strategies to support students with using an iterative process to plan the development of an
artifact while considering key features, time and resource constraints, and user expectations. Design instructions to provide students
with multiple paths to solve problems.

Provide instructional time for students to prototype, justify, and document computational processes and solutions using iterative
processes. Model how to listen to differing ideas and consider various approaches and solutions.

Provide instructional time and model strategies for evaluating artifacts using systematic testing and iterative refinement to enhance
performance, reliability, usability, and accessibility as outlined in the design criteria.

Instructional activities may include but are not limited to:

Class Discussions: Discuss the pros and cons of using computing technologies to solve real-world problems. Consider examples
like drones monitoring the environment; Al-generated art; or personalized learning applications. Progressive examples include,
using machine learning in self-driving cars to interpret road conditions and make decisions, and robots assisting in surgeries for
precision and reduced recovery times.

Prototype and Improve: Create simple animated stories, solve pre-existing problems, and utilize coding platforms to simulate
solutions. Incorporate available technology to develop physical models. Use peer feedback to refine designs, and document changes
while justifying improvements at each step.

Debug and Enhance: Work with a pre-built program containing intentional errors and limited features to debug to optimize the
program for performance and enhance it with new capabilities.

Accessibility Upgrade: Emphasize empathy and inclusion in design by analyzing an existing program or interface (e.g., a basic
website). Evaluate it for usability and accessibility. Propose iterative changes to improve the design, such as adding features like
text-to-speech, adjustable font sizes, or simplified navigation and implementing when available and appropriate.
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D. Fostering Digital Literacy Practices

1. Responsible Use Practices:
e K-2: Students use technology in ways that are safe, legal, and ethical. Implement strategies to protect their digital identity, personal
data, and the data of others.
e 3-5: Explore and ask questions about how computer science and emerging technologies work, and their benefits and risks. Students
explore data privacy rights, data protections, terms of service and privacy policies. Weigh tradeoffs and risks with actions and
decisions involving computer science.

2. Safeguard Well-Being of Self and Others:

e K-2: Students reflect on their emotional response to the use of digital technology. Consider how the use of technology can impact
others and make choices that benefit others and avoid harm. Identify the roles and responsibilities of humans in designing and using
technologies. Practice empathy and engage in positive online practices as an upstander.

e 3-5: Students reflect on their emotional response to the use of digital technology and identify how to use technology in ways that
support personal well-being. Consider how the use of technology can impact others and make choices that benefit others and avoid
harm. Identify the roles and responsibilities of humans in designing and using technologies. Practice empathy and engage in
positive online practices as an upstander.

3. Evaluate Resources and Recognize Contributions:
o K-2: Students apply strategies for evaluating the accuracy, validity, accessibility, reliability, appropriateness, credibility, and
relevance of digital sources.
e 3-5: Students apply strategies for evaluating the accuracy, validity, accessibility, reliability, appropriateness, credibility, and
relevance of digital sources. Keep track of sources of information and give credit to the creators of information. Students evaluate
the bias and relevance of sources. Identify false or misleading information.

Instructional Considerations for Digital Literacy Practices

Possible instructional approaches to foster digital literacy practices:

1. Model how to use technology in ways that are safe, legal, and ethical. Model how to make decisions about data privacy and
information sharing that protect individual and peer identify and digital footprint. Incorporate learning activities like discussions of
digital dilemmas that help students explore different perspectives, benefits, risks, and tradeoffs.

2. Incorporate opportunities for students to reflect on possible positive and negative impacts of how they use computing technologies.
Choose instructional technology that aligns with learning goals and use data on students learning to reflect on and assess the extent
to which the technology is supporting learning outcomes. Provide opportunities to identify the role of humans in developing and
using technology.
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3. Model strategies for how to investigate the credibility of information sources and give appropriate attributions for content created
by others.

Instructional activities may include but are not limited to:

e Source Evaluation: Assign students articles. Have students distinguish between fact and opinion within article and evaluate the
reliability of the sources.

e Comparative Analyses: Encourage students to explore ethical dilemmas, compare different approaches to data privacy and
possible impacts across different time periods using evidence to support arguments.

e Class Discussions: Organize discussions where students take on roles representing different perspectives and defend their
positions.

e Digital Dilemmas: Discuss case studies of complex topics that do not have one right answer such as the CommonSense Education
digital dilemmas.
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Appendix B

Kindergarten Computer Science Vocabulary

Term Definition

Abstraction

A filtering process used to create a simplified representation of relevant data to identify
essential details, excluding less important details.

Acceptable Use Policy (AUP)

Rules and guidelines that define safe practices and responsible use of technology.

Finite and specified set of step-by-step instructions designed to solve a problem or perform a

Algorithm task.

Process of developing algorithms in a logical, systematic, and procedural way to solve
Algorithmic Thinking problems or complete tasks.

Characteristic or quality that helps us describe and differentiate objects or data (i.e. color, size,
Attribute shape, weight, position, number, or texture).
Author The creator of a book, image, song, or object.

Basic Functionality of Classroom Devices

May include turning them on and off, navigating simple menus, adjusting volume, and
troubleshooting common minor issues.

Block-Based Programming

A visual drag and drop programming tool that users can use to create programs using
command blocks.

Character

A single symbol used in writing, like a letter, number, space, or punctuation mark. Computers
store and read information one character at a time.

Code

Any set of instructions expressed in a programming language.

Computational Artifacts

Any creation made by a human using a computing device. It can include but are not limited to
prototypes, programs, planning documents, animations, or abstractions (e.g. visualizations,
storyboards, flowcharts, decision trees, models, computer simulations).

A logical and systematic problem-solving process that uses decomposition, pattern recognition,

Computational Thinking abstraction, and algorithm thinking to foster creativity and develop solutions.
An electronic computing device that processes, stores, and retrieves data and capable of
Computer executing a wide range of tasks, from basic calculations to complex data processing.

Computer Science

The study of computers and algorithmic processes, including their principles, their hardware
and software designs, their applications, and their impact on society.
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Computing Device

An electronic device that can receive input, process data, store information, and produce output
based on instructions (programs).

Computing Technologies

Broad range of devices and tools that help us process information and perform tasks using
computers and software.

Data

Individual pieces of information about people, things, or events that can be processed, stored,
and analyzed by computing devices.

Data Cycle

Process of formulating questions to be explored with data, collecting or acquiring data,
organizing and representing data, and analyzing and communicating results.

Data Representation

How data is visually represented, such as in graphs or charts.

Data Visualization

The representation of data through use of common graphics, such as charts, plots, infographics
and even animations to make complex data more accessible and understandable.

Process of identifying, isolating, and fixing errors (often referred to as "bugs") in a set of

Debug instructions, code, or system. This can also include hardware and software.

Process of breaking down a problem, process, or task into smaller, more manageable
Decomposition components.
Design Creation of a plan or prototype of a proposed solution.

Design Document

A detailed plan that outlines the structure, features, and implementation strategy of a project. It
serves as a blueprint, providing clear specifications, goals, and guidelines for developers,
designers, and stakeholders. Design documents often include diagrams, technical requirements,
workflows, and rationale to ensure a shared understanding of the project's direction and
execution.

Desktop Computer

A stationary computing device.

Device Care

Includes basic maintenance, such as handling devices carefully and setting clear rules for use,
while fostering respect and responsibility.

The rights, responsibilities, and opportunities of living, learning, and working in an
interconnected digital world. This promotes responsible and ethical behavior in digital

Digital Citizenship environments, including understanding data privacy, security, and the impact of digital actions.
The ability to use technology effectively and responsibly to access, evaluate, create, and
Digital Literacy communicate information.

Digital Sharing

Process of sending or posting information, pictures, or videos from one person’s connected
device to another, or on the Internet where others can see it.

Email

Program used to communicate online.
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A diagram that shows the steps in a process using shapes and arrows. It helps the user visualize

Flowchart how things happen in order.

Like variables, except instead of storing data they store lines of code. Help to simplify the
Function programming process and make code more readable.
Hardware The physical parts of a computing device.

Practices that emphasize balanced use of digital devices to support physical, mental, and
Healthy Screen Habits emotional well-being.
Information Facts provided or learned about something or someone.
Input Information or action you give to a computer or device to tell it what to do.

Input Device

Hardware component that allows users to enter data into a computing device.

A global network of interconnected computing devices that allows devices to share

Internet information and resources.
Key A distinct identifier used to differentiate data elements within a set.
Keyboard An input device used to enter text on a screen.

Laptop Computer

A mobile computing device.

Library A collection of books and periodicals.
A data structure that stores an ordered collection of elements, which can be of any type
List (numbers, strings, objects, etc.).
Physical storage in computing devices where data is processed and instructions for processing
are stored. Memory types include RAM (Random Access Memory), ROM (Read-Only
Memory Memory), and secondary storage like hard drives, removable drives, and cloud storage.
It is a program on a connected device that lets people send written messages, pictures, or
Messaging App videos to each other.
A simplified representation of an idea, object, system, or process that helps describe, test, or
Models predict how something works often using diagrams, simulations, or code.
Mouse An input device used to move items on the screen and navigate.

Non-numeric Data

Refers to data that involves categories, qualities, or descriptions rather than numbers such as
name, address, and favorite color.

Numeric Data

Refers to data that involves numbers and can be counted, measured, or quantified such as age,
weight, or height.

Object Graph

A graph that uses concrete materials to represent the categorical data that are collected.
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Output

Results of a computing device after it has followed given instructions.

Output Device

Hardware component that displays processed data or information.

Pattern Recognition

Ability to identify commonalities, similarities, or differences in recurring elements.

Personal Information

Data or information about a person that relates to their identity, characteristics, or activities.

Picture Graph A type of graph that uses pictures or symbols to represent and compare information.
Prediction Making a guess of what will happen based on current facts or information.
Printer An output device that displays the result on paper.

Private Information

Sensitive data or information that can identify a person or give others access to your personal
life.

Program

The implementation of an algorithm (set of instructions) translated into a programming
language that a computer can follow and execute to perform a specific task.

Programming Language

A structured system for writing instructions that a computer can understand and execute. It
includes syntax, which defines the rules for how code is written, and semantics, which conveys
the meaning of the instructions. Programming languages enable developers to build software,
automate processes, and control computer hardware.

Public Information

Information that is okay to share with anyone and is typically available for everyone to see.

Protect

To keep safe.

Purposeful Use of Computing Devices

Includes the understanding that technology has specific purposes, such as learning new things,
solving problems, and communicating.

Reboot To turn off the device and turn it back on.
Selection Using conditions to manage the sequence of a program's execution.
Sequence The specific order in which instructions or steps are executed in an algorithm or program.
Simulation Replicating the behavior of a real-world process or system over a period of time.
Social Media Applications that allow people to socialize, communicate, and share content with each other.
A set of instructions that tells the computer how to act and respond but cannot be seen or
Software touched.
Comparing a set of objects in order to find similarities and differences, so that they may be
Sort arranged and organized.
Storage Location where data, programs, and files are kept permanently (until deleted).
Table A structured format to organize and record information in rows and columns.
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Tablet A handheld computing device that primarily uses touch input.
Texting/text Message A short, written message sent from one phone to another over the Internet or a mobile network.
Trackpad An input device used to move items on the screen and navigate.

Are long-term directions or movements in data or behavior that indicate a general tendency or
Trends shift over time.

Process used to diagnose why a system or process is not working as expected and
Troubleshoot systematically test solutions to resolve the issue.

A unique name that people use to log into a device or online account. It is like a nickname that
Username helps the computer recognize who is logging in.

A live conversation where people can see and hear another person while talking through a
Video Call connected device, like a tablet or computer.

Refers to graphical representations of data or information that help users understand patterns,

trends, and relationships more effectively. Visualizations make complex data more accessible,
Visualization interpretable, and actionable.

A location on the Internet that is accessed using a web address (URL) and contains one or
Website more connected pages of information.

The device that allows computing devices to access the Internet without being connected to
Wi-Fi physical cables within a specific area using radio waves to send and receive data.
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