
California K-12 Computer Science Standards 

Grade Standard Identifier Standard Descriptive Statement

K-2 K-2.CS.1 Select and operate 

computing devices 

that perform a variety 

of tasks accurately 

and quickly based on 

user needs and 

preferences.

People use computing devices to perform a variety of tasks 

accurately and quickly. Computing devices interpret and follow 

the given instructions literally. Students select and operate an 

appropriate computing device and corresponding program or 

app for a given task.

For example, students could use computing devices to 

describe what plants and animals (including humans) need to 

survive. In this case, students could choose to use a keyboard 

to type explanatory sentences onto graphics. They could also 

choose to use a touchscreen device with a stylus to annotate 

an image for a slideshow, or choose to use a camera enabled 

device to make a video. Student choices may reflect their own 

needs or the needs of others. (CA NGSS: K-LS1-1; 2-LS4-1)

Alternatively, students could choose to use a computing 

device with audio recording capabilities to recount stories or 

poems. Students could clarify thoughts, ideas, or feelings via 

their preference of either using a device with digital drawing 

tools, or by creating paper and pencil drawing based on their 

needs and preferences. (CA CCSS for ELA/Literacy SL.K.5, 

SL.1.5, SL.2.5)
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K-2 K-2.CS.2 Explain the functions 

of common hardware 

and software 

components of 

computing systems.

A computing system is composed of hardware and software. 

Hardware includes the physical components of a computer 

system. Software provides instructions for the system. These 

instructions are represented in a form that a computer can 

understand and are designed for specific purposes. Students 

identify and describe the function of hardware, such as 

desktop computers, laptop computers, tablet devices, 

monitors, keyboards, mice, trackpads, microphones, and 

printers. Students also identify and describe common software 

applications such as web browsers, games, and word 

processors.

For example, students could create drawings of a computing 

system and label its major components with appropriate 

terminology. Students could then explain the function of each 

component. (VAPA Visual Arts 2 5.0) (CA CCSS for 

ELA/Literacy SL.K.5, SL.K.6, SL.1.5, SL.1.6, SL.2.5, SL.2.6)

Alternatively, students could each be assigned a component 

of a computing system and arrange their bodies to represent 

the system. Students could then describe how their assigned 

component functions within the system. (P.E.K.1, 1.1)
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K-2 K-2.CS.3 Describe basic 

hardware and 

software problems 

using accurate 

terminology.

Problems with computing systems have different causes. 

Accurate description of the problem aids users in finding 

solutions. Students communicate a problem with accurate 

terminology (e.g., when an app or program is not working as 

expected, a device will not turn on, the sound does not work, 

etc.). Students at this level do not need to understand the 

causes of hardware and software problems.

For example, students could sort hardware and software 

terms on a word wall, and refer to the word wall when 

describing problems using "I see..." statements (e.g., "I see 

the pointer on the screen is missing", "I see that the computer 

will not turn on"). (CA CCSS for ELA/Literacy L.K.5.A, L.1.5.A, 

SL K.5, SL1.5, SL 2.5) (Visual Arts Kinder 5.2)

Alternatively, students could use appropriate terminology 

during collaborative conversations as they learn to debug, 

troubleshoot, collaborate, and think critically with technology. 

(CA CCSS for ELA/Literacy SL.K.1, SL.1.1, SL.2.1)
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K-2 K-2.NI.4 Model and describe 

how people connect 

to other people, 

places, information 

and ideas through a 

network.

Information is passed between multiple points (nodes) on a 

network. The Internet is a network that enables people to 

connect with other people worldwide through many different 

points of connection. Students model ways that people 

communicate, find information, or acquire ideas through a 

network. Students use a network, such as the internet, to 

access information from multiple locations or devices.

For example, students could utilize a cloud-based platform to 

access shared documents or note-taking applications for 

group research projects, and then create a model (e.g., 

flowchart) to illustrate how this network aids collaboration. (CA 

CCSS for ELA/Literacy W.K.7, W.1.7, W.2.7)

Alternatively, students could design devices that use light or 

sound to aid communication across distances (e.g., light 

source to send signals, paper cup and string “telephones,” 

and a pattern of drum beats) and then describe how networks 

build connections. (CA NGSS: 1-PS4-4)
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K-2 K-2.NI.5 Explain why people 

use passwords.

Passwords protect information from unwanted use by others. 

When creating passwords, people often use patterns of 

familiar numbers and text to more easily remember their 

passwords. However, this may make the passwords weaker. 

Knowledge about the importance of passwords is an essential 

first step in learning about cybersecurity. Students explain that 

strong passwords are needed to protect devices and 

information from unwanted use. 

For example, students could play a game of guessing a three 

character code. In one version of the game, the characters 

are only numbers. In the second version, characters are 

numbers or letters. Students describe why it would take longer 

to guess the correct code in the second case.

Alternatively, students could engage in a collaborative 

discussion regarding passwords and their importance. 

Students may follow-up the discussion by exploring strong 

password components (combination of letters, numbers, and 

characters), creating their own passwords, and writing opinion 

pieces indicating reasons their passwords are strong. (CA 

CCSS for ELA/Literacy SL.K.1, SL.1.1, SL 2.1, W.1.1, W.2.1)
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K-2 K-2.NI.6 Create patterns to 

communicate a 

message.

Connecting devices to a network or the Internet provides great 

benefit, but care must be taken to protect devices and 

information from unauthorized access. Messages can be 

protected by using secret languages or codes. Patterns help 

to ensure that the intended recipient can decode the 

message. Students create a pattern that can be decoded and 

translated into a message.

For example, students could use a table to associate each 

text character with a number. Then, they could select a 

combination of text characters and use mathematical 

functions (e.g., simple arithmetic operations) to transform the 

numbers associated with the characters into a secret 

message. Using inverse functions, a peer could translate the 

secret message back into its original form. (CA CCSS for 

Mathematics 2.OA.A.1, 2.OA.B.2)

Alternatively, students could use icons or invented symbols to 

represent patterns of beat, rhythm, or pitch to decode a 

musical phrase. (VAPA Music K.1.1, 1.1.1, 2.1.1, 2.2.2)
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K-2 K-2.DA.7 Store, copy, search, 

retrieve, modify, and 

delete information 

using a computing 

device, and define the 

information stored as 

data.

Information from the real world can be stored and processed 

by a computing device. When stored on a computing device, it 

is referred to as data. Data can include images, text 

documents, audio files, and video files. Students store, copy, 

search, retrieve, modify, and delete information using a 

computing device and define the information stored as data.

For example, students could produce a story using a 

computing device, storing it locally or remotely (e.g., in the 

cloud). They could then make a copy of the story for peer 

revision and editing. When the final copy of the story is 

complete, students delete any unnecessary files. They search 

for and retrieve data from a local or remote source, depending 

on where it was stored. (CA CCSS for ELA/Literacy W.K.6, 

W.K.5, W1.6, W.1.5, W.2.6, W.2.5)

Alternatively, students could record their voices singing an age-

appropriate song. They could store the data on a computing 

device, search for peers' audio files, retrieve their own files, 

and delete unnecesary takes. (VAPA Music K.2.2, 1.2.2, 

2.2.2)
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K-2 K-2.DA.8 Collect and present 

data in various visual 

formats.

Data can be collected and presented in various visual formats.

For example, students could measure temperature changes 

throughout a day. They could then discuss ways to display the 

data visually. Students could extend the activity by writing 

different narratives based on collected data, such as a story 

that begins in the morning when temperatures are low and 

one that begins in the afternoon when the sun is high and 

temperatures are higher. (CA CCSS for ELA/Literacy RL.K.9, 

RL.1.9, RL.2.9, W.K.3, W.1.3, W.2.3).

Alternatively, students collect peers' favorite flavor of ice 

cream and brainstorm differing ways to display the data. In 

groups, students can choose to display and present the data 

in a format of their choice. (CA CCSS for Mathematics 

K.MD.3, 1.MD.4, 2.MD.10)
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K-2 K-2.DA.9 Identify and describe 

patterns in data 

visualizations, such 

as charts or graphs, 

to make predictions.

Data can be used to make inferences or predictions about the 

world.

For example, students could record the number of each color 

of candy in a small packet. Then, they compare their 

individual data with classmates. Students could use the 

collected data to predict how many of each colored candy will 

be in a full size bag of like candy. (CA CCSS for Mathematics 

K.MD.3, 1.MD.4, 2.MD.10)

Alternatively, students could sort and classify objects 

according to their properties and note observations. Students 

could then create a graph or chart of their observations and 

look for connections/relationships (e.g., items that are hard 

are usually also smooth, or items that are fluffy are usually 

also light in weight.) Students then look at pictures of 

additional objects and make predictions regarding the 

properties of the objects pictured. (CA NGSS: 2-PS1-1, 2-PS1-

2) 
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K-2 K-2.AP.10 Model daily 

processes by creating 

and following 

algorithms to 

complete tasks.

Algorithms are sequences of instructions that describe how to 

complete a specific task. Students create algorithms that 

reflect simple life tasks inside and outside of the classroom.

For example, students could create algorithms to represent 

daily routines for getting ready for school, transitioning through 

center rotations, eating lunch, and putting away art materials. 

Students could then write a narrative sequence of events. (CA 

CCSS for ELA/Literacy W.K.3, W.1.3, W.2.3)

Alternatively, students could create a game or a dance with a 

specific set of movements to reach an intentional goal or 

objective. (P.E K.2, 1.2, 2.2)

Additionally, students could create a map of their 

neighborhood and give step-by-step directions of how they get 

to school. (HSS.K.4, 1.2, 2.2) 

K-2 K-2.AP.11 Model the way 

programs store data.

Information in the real world can be represented in computer 

programs. Students model the digital storage of data by 

transforming real-world information into symbolic 

representations that include text, numbers, and images.

For example, after identifying symbols on a map and 

explaining what they represent in the real world, students 

could create their own symbols and corresponding legend to 

represent items on a map of their classroom (HSS.K.4.3, 

1.2.3, 2.2.2)

Alternatively, students could invent symbols to represent beat 

and/or pitch. Students could then modify symbols within the 

notation and explain how the musical phrase changes. (VAPA 

Music K.1.1, 1.1.1, 2.1.1, 2.2.2)
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K-2 K-2.AP.12 Create programs with 

sequences of 

commands and 

simple loops, to 

express ideas or 

address a problem.

People create programs by composing sequences of 

commands that specify the precise order in which instructions 

should be executed. Loops enable programs to repeat a 

sequence of commands multiple times.

For example, students could follow simple movements in 

response to oral instructions. Students could then create a 

simple sequence of movement commands in response to a 

given problem (e.g., In how many ways can you travel from 

point A to point B?) and represent it as a computer program, 

using loops to repeat commands. (VAPA Dance K.1.4, 1.2.3, 

1.2.5, 1.2.8, 2.2.1, 2.2.2, 2.2.3)

Alternatively, on a mat with many different CVC words, 

students could program robots to move to words with a similar 

vowel sound. Students could look for multiple ways to solve 

the problem and simplify their solution by incorporating loops. 

(CA CCSS for ELA/Literacy RF.K.2.D, RF.1.2.C)

K-2 K-2.AP.13 Decompose the steps 

needed to solve a 

problem into a 

sequence of 

instructions.

Decomposition is the act of breaking down tasks into simpler 

tasks.

For example, students could break down the steps needed to 

make a peanut butter and jelly sandwich, to brush their teeth, 

to draw a shape, to move a character across the screen, or to 

solve a level of a coding app. In a visual programming 

environment, students could break down the steps needed to 

draw a shape. (CA CCSS for Mathematics K.G.5, 1.G.1, 

2.G.1)

Alternatively, students could decompose the planning of a 

birthday party into tasks such as: 1) Decide when and where it 

should be, 2) List friends and family to invite, 3) Send the 

invitations, 4) Bake a cake, 5) Decorate, etc.
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K-2 K-2.AP.14 Develop plans that 

describe a program’s 

sequence of events, 

goals, and expected 

outcomes.

Creating a plan for what a program will do clarifies the steps 

that will be needed to create the program and can be used to 

check if a program runs as expected. Students create a 

planning document to illustrate their program's sequence of 

events, goals, and expected outcomes of what their program 

will do. Planning documents could include a story map, a 

storyboard, or a sequential graphic organizer, to illustrate their 

program's sequence of events, goals, and expected outcomes 

of what their program will do. Students at this level may 

complete the planning process with help from the teacher.

For example, students could create a storyboard or timeline 

that represents a family's history, leading to their current 

location of residence. Students could then create a plan for a 

program that animates the story of family locations. (HSS 

2.1.1) (CA CCSS for ELA/Literacy W.K.3, W.1.3, W.2.3)
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K-2 K-2.AP.15 Give attribution when 

using the ideas and 

creations of others 

while developing 

programs.

Computing makes it easy to reuse and remix others' 

creations, and this comes with a level of responsibility. 

Students credit artifacts that were created by others, such as 

pictures, music, and code. Credit could be given orally if 

presenting their work to the class, or in writing if sharing work 

on a class blog or website. Proper attribution at this stage 

does not require formal citation, such as in a bibliography or 

works cited document.

For example, when creating an animation of the sun, moon, 

and stars using a blocks-based language, students could draw 

their own sun and use an image of the moon and stars from a 

website or a teammate. When students present the model to 

the class, they can orally give credit to the website or peer for 

the contributions. (CA CCSS for ELA/Literacy SL.K.5, SL.1.5, 

SL.2.5) (NGSS.1-ESS1-1) (CA Model School Library 

Standards 2.3.b, 2.4.2.a)
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K-2 K-2.AP.16 Debug errors in an 

algorithm or program 

that includes 

sequences and 

simple loops.

Algorithms or programs may not always work correctly. 

Students use various strategies, such as changing the 

sequence of the steps, following the algorithm in a step-by-

step manner, or trial and error to fix problems in algorithms 

and programs.

For example, when given images placed in a random order, 

students could give step-by-step commands to direct a robot, 

or a student playing a robot, to navigate to the images in the 

correct sequence. Examples of images include storyboard 

cards from a familiar story (CA CCSS for ELA/Literacy RL.K.2, 

RL.1.2, RL.2.2) and locations of the sun at different times of 

the day (CA NGSS: 1-ESS1-1). 

Alternatively, students could "program" the teacher or another 

classmate by giving precise instructions to make a peanut 

butter and jelly sandwich or navigate around the classroom. 

When the teacher or classmate doesn't respond as intended, 

students correct their commands. Additionally, students could 

receive a partially completed soundboard program that has a 

variety of animals programmed to play a corresponding sound 

when the user touches them. Students correct any sounds 

that don't match the animal (e.g., if the cat moos, students 

change the moo sound to meow).
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K-2 K-2.AP.17 Describe the steps 

taken and choices 

made during the 

iterative process of 

program 

development.

Program developers make choices and iterate to continually 

refine their product. At this stage, students explain or write 

about the goals and expected outcomes of the programs they 

create and the choices that they made when creating 

programs. Students could use coding journals, discussions 

with a teacher, class presentations, or blogs.

For example, students could use a combination of images, 

verbal reflections, a physical model, and/or written text to 

show the step-by-step process taken to develop a program 

such as cutting and pasting coding commands into a journal, 

using manipulatives that represent different commands and 

control structures, and taking screenshots of code and adding 

to a digital journal. This iterative process could be 

documented via a speech, journal, one on one conference 

with teacher or peer, small group conference, or blog. (CA 

CCSS for ELA/Literacy SL.K.5, SL.1.5, SL.2.5) (CA NGSS: K-

2-ETS1.2) 
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K-2 K-2.IC.18 Compare how people 

lived and worked 

before and after the 

adoption of new 

computing 

technologies.

Computing technologies have changed the way people live 

and work. Students describe the positive and negative 

impacts of these changes. 

For example, as a class, students could create a timeline that 

includes advancements in computing technologies. Each 

student could then choose an advancement from the timeline 

and make a graphic organizer noting how people's lives were 

different before and after its introduction into society. Student 

responses could include: In the past, if students wanted to 

read about a topic, they needed access to a library to find a 

book about it. Today, students can view and read information 

on the Internet about a topic or they can download e-books 

about it directly to a device. Such information may be 

available in more than one language and could be read to a 

student, allowing for great accessibility. (HSS.K.6.3) 

Alternatively, students could retell or dramatize stories, myths, 

and fairy tales from two distinct time periods before and after 

a particular computing technology had been introduced. For 

example, the setting of one story could take place before 

smartphones had been invented, while a second setting could 

take place with smartphones in use by characters in the story. 

Students could note the positive and negative aspects of 

smartphones on the daily lives of the characters in the story. 

(VAPA Theatre Arts K.3.1, K.3.2, 1.2.2, 2.3.2) (CA CCSS for 

ELA/Literacy RL.K.2, RL.K.9, RL.1., RL.1.9, RL.2.2, RL.2.9) 
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K-2 K-2.IC.19 Work respectfully and 

responsibly with 

others when 

communicating 

electronically.

Electronic communication facilitates positive interactions, such 

as sharing ideas with many people, but the public and 

anonymous nature of electronic communication also allows 

intimidating and inappropriate behavior in the form of 

cyberbullying. Responsible electronic communication includes 

limiting access to personably identifiable information. Students 

learn and use appropriate behavior when communicating 

electronically (often called "netiquette").

For example, students could share their work on a classroom 

blog or in other collaborative spaces online, taking care to 

avoid sharing information that is inappropriate or that could 

personally identify themselves to others. (CA CCSS for 

ELA/Literacy W.K.6, W.1.6, W.21.6) 

Alternatively, students could provide feedback to others on 

their work in a kind and respectful manner. They could learn 

how written words can be easily misinterpreted and may seem 

negative when the intention may be to express confusion, give 

ideas, or prompt further discussion. They could also learn to 

identify harmful behavior on collaborative spaces and 

intervening to find the proper authority to help.  (CA CCSS for 

ELA/Literacy W.K.5, W.1.5, W.2.5) (HSS 1.1.2)
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K-2 K-2.IC.20 Describe approaches 

and rationales for 

keeping login 

information private, 

and for logging off of 

devices appropriately.

People use computing technology in ways that can help or 

hurt themselves and/or others. Harmful behaviors, such as 

sharing passwords or other private information and leaving 

public devices logged in should be recognized and avoided. 

Students keep login information private, log off of devices 

appropriately, and discuss the importance of these practices.

For example, while learning about individual responsibility and 

citizenship, students could create a "privacy folder" to store 

login information, and keep this folder in a secure location that 

is not easily seen and accessed by classmates. Students 

could discuss the relative benefits and impacts of choosing to 

store passwords in a folder online versus on paper. They 

could also describe how using the same login and password 

across many systems and apps could lead to significant 

security issues and requires even more vigilance in 

maintaining security. (HSS K.1)

Alternatively, students can write an informational piece 

regarding the importance of keeping login information private 

and logging off of public devices. (CA CCSS for ELA/Literacy 

W.K.2, W.1.2, W.2.2)
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3-5 3-5.CS.1 Describe how 

computing devices 

connect to other 

components to form a 

system.

Computing devices often depend on other devices or 

components. Students describe physical and wireless 

connections to other components, including both input devices 

(e.g., keyboards, sensors, remote controls, microphones) and 

output devices (e.g., 3D printers, monitors, speakers).

For example, students could describe the relationship among 

the heart, lungs, muscles, blood, and oxygen during physical 

activity and then compare this to how a mouse, keyboard, 

printer, and desktop computer connect and interact to allow 

for input, processing, and output. (P.E.3.4.7)

Alternatively, when describing how light reflected from objects 

enters the eye and is then transferred to the brain to construct 

a visual image, students could compare this to a computing 

system that uses programming to construct a visual image 

when data is transferred and constructed/reconstructed 

through a keyboard, camera, or other components. (CA 

NGSS: 4-PS4-2)
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3-5 3-5.CS.2 Demonstrate how 

computer hardware 

and software work 

together as a system 

to accomplish tasks.

Hardware and software are both needed to accomplish tasks 

with a computing device. Students create a model to illustrate 

ways in which hardware and software work as a system. 

Students could draw a model on paper or in a drawing 

program, program an animation to demonstrate it, or 

demonstrate it by acting this out in some way. At this level, a 

model should only include the basic elements of a computer 

system, such as input, output, processor, sensors, and 

storage.

For example, students could create a diagram or flow chart to 

indicate how a keyboard, desktop computer, monitor, and 

word processing software interact with each other. The 

keyboard (hardware) detects a key press, which the operating 

system and word processing application (software) displays as 

a new character that has been inserted into the document and 

is visible through the monitor (hardware). Students could also 

create a model by acting out the interactions of these different 

hardware and software components. 

Alternatively, when describing that animals and people receive 

different types of information through their senses, process 

the information in their brain, and respond to the information in 

different ways, students could compare this to the interaction 

of how the information traveling through a computer from 

mouse to processor are similar to signals sent through the 

nervous system telling our brain about the world around us to 



California K-12 Computer Science Standards 

3-5 3-5.CS.3 Determine potential 

solutions to solve 

simple hardware and 

software problems 

using common 

troubleshooting 

strategies.

Although computing systems vary, common troubleshooting 

strategies can be used across many different systems. 

Students use troubleshooting strategies to identify problems 

that could include a device not responding, lacking power, 

lacking a network connection, an app crashing, not playing 

sounds, or password entry not working. Students use and 

develop various solutions to address these problems. 

Solutions may include rebooting the device, checking for 

power, checking network availability, opening and closing an 

app, making sure speakers are turned on or headphones are 

plugged in, and making sure that the caps lock key is not on.

For example, students could prepare for and participate in a 

collaborative discussion in which they identify and list 

computing system problems and then describe common 

successful fixes. (CA CCSS for ELA/Literacy SL.3.1, SL.4.1, 

SL.5.1)

Alternatively, students could write informative/explanatory 

texts, create a poster, or use another medium of 

communication to examine common troubleshooting 

strategies and convey these ideas and information clearly. 

(CA CCSS for ELA/Literacy W.3.2, W.4.2, W.5.2)
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3-5 3-5.NI.4 Model how 

information is broken 

down into smaller 

pieces, transmitted as 

packets through 

multiple devices over 

networks and the 

Internet, and 

reassembled at the 

destination.

Information is sent and received over physical or wireless 

paths. It is broken down into smaller pieces called packets, 

which are sent independently and reassembled at the 

destination. Students demonstrate their understanding of this 

flow of information by, for instance, drawing a model of the 

way packets are transmitted, programming an animation to 

show how packets are transmitted, or demonstrating this 

through an unplugged activity in which they physically act this 

out.

For example, students could design a structure using building 

blocks or other materials with the intention of re-engineering it 

in another location, just as early Americans did after the 

intercontinental railroad was constructed in the 1850s 

(HSS.4.4.1, 4.4.2). Students could deconstruct the designed 

structure, place materials into specific containers (or plastic 

bags/brown paper bags/etc.), and develop instructions on how 

to recreate the structure once each container arrives at its 

intended destination. (CA NGSS: 3-5-ETS1)

For example, students could cut up a map of the United 

States by state lines. Students could then place the states in 

envelopes and transmit the "packets" through a physical 

network, represented by multiple students spreading out in 

arms reach of at least two others. At the destination, the 

student who receives the packets resassembles the individual 

states back into a map of the United States. (HSS 5.9)
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3-5 3-5.NI.5 Describe physical and 

digital security 

measures for 

protecting personal 

information.

Personal information can be protected physically and digitally. 

Cybersecurity is the protection from unauthorized use of 

electronic data, or the measures taken to achieve this. 

Students identify what personal information is and the reasons 

for protecting it. Students describe physical and digital 

approaches for protecting personal information such as using 

strong passwords and biometric scanners.

For example, students could engage in a collaborative 

discussion orally or in writing regarding topics that relate to 

personal cybersecurity issues. Discussion topics could be 

based on current events related to cybersecurity or topics that 

are applicable to students, such as the necessity of backing 

up data to guard against loss, how to create strong passwords 

and the importance of not sharing passwords, or why we 

should keep operating systems updated and use anti-virus 

software to protect data and systems. Students could also 

discuss physical measures that can be used to protect data 

including biometric scanners, locked doors, and physical 

backups. (CA CCSS for ELA/Literacy SL.3.1, SL.4.1, SL.5.1) 
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3-5 3-5.NI.6 Create patterns to 

protect information 

from unauthorized 

access.

Encryption is the process of converting information or data 

into a code, especially to prevent unauthorized access. At this 

level, students use patterns as a code for encryption, to 

protect information. Patterns should be decodable to the party 

for whom the message is intended, but difficult or impossible 

for those with unauthorized access.

For example, students could create encrypted messages via 

flashing a flashlight in Morse code. Other students could 

decode this established language even if it wasn't meant for 

them. To model the idea of protecting data, students should 

create their own variations on or changes to Morse code. This 

ensures that when a member of that group flashes a message 

only other members of their group can decode it, even if other 

students in the room can see it. (CA NGSS: 4-PS4-3) 

Alternatively, students could engage in a CS Unplugged 

activity that models public key encryption: One student puts a 

paper containing a written secret in a box, locks it with a 

padlock, and hands the box to a second student. Student 2 

puts on a second padlock and hands it back. Student 1 

removes her lock and hands the box to student 2 again. 

Student 2 removes his lock, opens the box, and has access to 

the secret that student 1 sent him. Because the box always 

contained at least one lock while in transit, an outside party 

never had the opportunity to see the message and it is 

protected.
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3-5 3-5.DA.7 Explain that the 

amount of space 

required to store data 

differs based on the 

type of data and/or 

level of detail.

All saved data requires space to store it, whether locally or not 

(e.g., on the cloud). Music, images, video, and text require 

different amounts of storage. Video will often require more 

storage and different format than music or images alone 

because video combines both. The level of detail represented 

by that data also affects storage requirements. For instance, 

two pictures of the same object can require different amounts 

of storage based upon their resolution, and a high-resolution 

photo could require more storage than a low-resolution video. 

Students select appropriate storage for their data.

For example, students could create an image using a 

standard drawing app. They could save the image in different 

formats (e.g., .png, .jpg, .pdf) and compare file sizes. They 

should also notice that different file sizes can result in 

differences in quality or resolution (e.g., some pictures could 

be more pixelated while some could be sharper).

Alternatively, in an unplugged activity, students could 

represent images by coloring in squares within a large grid. 

They could model how a larger grid requires more storage but 

also represents a clearer image (i.e., higher resolution).
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3-5 3-5.DA.8 Organize and present 

collected data visually 

to highlight 

relationships and 

support a claim.

Raw data has little meaning on its own. Data is often sorted or 

grouped to provide additional clarity. Organizing data can 

make interpreting and communicating it to others easier. Data 

points can be clustered by a number of commonalities. The 

same data could be manipulated in different ways to 

emphasize particular aspects or parts of the data set.

For example, students could create and administer electronic 

surveys to their classmates. Possible topics could include 

favorite books, family heritage, and after school activities. 

Students could then create digital displays of the data they 

have collected such as column histogram charts showing the 

percent of respondents in each grade who selected a 

particular favorite book. Finally, students could make 

quantitative statements supported by the data such as which 

books are more appealing to specific ages of students. As an 

extension, students could write an opinion piece stating a 

claim and supporting it with evidence from the data they 

collected. (CA CCSS for Mathematics 3.MD.3, 4.MD.4, 

5.MD.2) (CA CCSS for ELA/Literacy W.3.1, W.4.1, W.5.1)

Alternatively, students could represent data in tables and 

graphical displays to describe weather experienced in the last 

several years. They could select the type of graphical display 

based on the specific data represented (e.g., daily high/low 

temperatures on a scatter plot, average temperatures for a 

month across years in a column chart). Students could then 
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3-5 3-5.DA.9 Use data to highlight 

and/or propose 

relationships, predict 

outcomes, or 

communicate ideas.

The accuracy of data analysis is related to how the data is 

represented. Inferences or predictions based on data are less 

likely to be accurate if the data is insufficient, incomplete, or 

inaccurate or if the data is incorrect in some way. Additionally, 

people select aspects and subsets of data to be transformed, 

organized, and categorized. Students should be able to refer 

to data when communicating an idea, in order to highlight 

and/or propose relationships, predict outcomes, highlight 

different views and/or communicate insights and ideas.

For example, students can be provided a scenario in which 

they are city managers who have a specific amount of funds 

to improve a city in California. Students can collect data of a 

city concerning land use, vegetation, wildlife, climate, 

population density, services and transportation (HSS.4.1.5) to 

determine and present what area needs to be focused on to 

improve a problem. Students can compare their data and 

planned use of funds with peers, clearly communicating or 

predict outcomes based on data collected. (CA CCCS for 

ELA/Literacy SL.3.1, SL.4.1, SL.5.1) 

Alternatively, students could record the temperature at noon 

each day to show that temperatures are higher in certain 

months of the year. If temperatures are not recorded on non-

school days or are recorded incorrectly, the data would be 

incomplete and ideas being communicated could be 

inaccurate. Students may also record the day of the week on 
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3-5 3-5.AP.10 Compare and refine 

multiple algorithms 

for the same task and 

determine which is 

the most appropriate.

Different algorithms can achieve the same result, though 

sometimes one algorithm might be more appropriate for a 

specific solution. Students examine different ways to solve the 

same task and decide which would be the better solution for 

the specific scenario. 

For example, students could use a map and create multiple 

algorithms to model the early land and sea routes to and from 

European settlements in California. They could then compare 

and refine their algorithms to reflect faster travel times, shorter 

distances, or avoid specific characteristics, such as 

mountains, deserts, ocean currents, and wind patterns. 

(HSS.4.2.2) 

Alternatively, students could identify multiple algorithms for 

decomposing a fraction into a sum of fractions with the same 

denominator and record each decomposition with an equation 

(e.g., 2 1/8 = 1 + 1 + 1/8 = 8/8 + 8/8 + 1/8). Students could 

then select the most efficient algorithm (e.g., fewest number of 

steps). (CA CCSS for Mathematics 4.NF.3b)

Additionally, students could compare algorithms that describe 

how to get ready for school and modify them for supporting 

different goals including having time to care for a pet, being 

able to talk with a friend before classes start, or taking a 

longer route to school to accompany a younger sibling to their 

school first. Students could then write an opinion piece, 
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3-5 3-5.AP.11 Create programs that 

use variables to store 

and modify data.

Variables are used to store and modify data. Students use 

variables in programs they create. At this level, students may 

need guidance in identifying when to create variables (i.e., 

performing the abstraction).

For example, students could create a game to represent 

predators and prey in an ecosystem. They could declare a 

"score" variable, assign it to 0 at the start of the game, and 

add 1 (increment) the score each time the predator captures 

its prey. They could also declare a second "numberOfLives" 

variable, assign it to 3 at the start of the game, and subtract 1 

(decrement) each time a prey is captured. They could 

program the game to end when "numberOfLives" equals 0. 

(CA NGSS: 5-LS2-1) (CA CCSS for Mathematics 5.OA.3) 

Alternatively, when students create programs to draw regular 

polygons, they could use variables to store the line size, line 

color, and/or side length. Students can extend learning by 

creatively combining a variety of polygons to create digital 

artwork, comparing and contrasting this to another work of art 

made by the use of different art tools and media, such as 

watercolor or tempera paints. (CA CCSS for Mathematics 

3.G.1) (VAPA Visual Arts 3.1.4)
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3-5 3-5.AP.12 Create programs that 

include events, loops, 

and conditionals.

Control structures specify the order (sequence) in which 

instructions are executed within a program and can be 

combined to support the creation of more complex programs. 

Events allow portions of a program to run based on a specific 

action. Conditionals allow for the execution of a portion of 

code in a program when a certain condition is true. Loops 

allow for the repetition of a sequence of code multiple times. 

For example, students could program an interactive map of 

the United States of America. They could use events to initiate 

a question when the user clicks on a state and conditionals to 

check whether the user input is correct. They could use loops 

to repeat the question until the user answers correctly or to 

control the length of a "congratulations" scenario that plays 

after a correct answer. (HSS.5.9) 

Alternatively, students could write a math fluency game that 

asks products of two one-digit numbers and then uses a 

conditional to check whether or not the answer that was 

entered is correct. They could use a loop to repeatedly ask 

another question. They could use events to allow the user to 

click on a green button to play again or a red button to end the 

game. (CA CCSS for Mathematics 3.OA.7) 

Additionally, students could create a program as a role-playing 

game based on a literary work. Loops could be used to 

animate a character's movement. When reaching a decision 
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3-5 3-5.AP.13 Decompose problems 

into smaller, 

manageable tasks 

which may 

themselves be 

decomposed.

Decomposition is the act of breaking down tasks into simpler 

tasks. This manages complexity in the problem solving and 

program development process.

For example, students could create an animation to represent 

a story they have written. Students write a story and then 

break it down into different scenes. For each scene, they 

would select a background, place characters, and program 

actions in that scene. (CA CCSS for ELA/Literacy W.3.3, 

W.4.3, W.5.3) 

Alternatively, students could create a program to allow 

classmates to present data collected in an experiment. For 

example, if students collected rain gauge data once per week 

for 3 months, students could break down the program tasks: 

1) ask the user to input 12 weeks worth of data, 2) process 

the data (e.g., add the first four entries to calculate the rain 

amount for month 1, convert to metric system measurements), 

and 3) direct the creation or resizing of objects (e.g., one 

rectangular chart bar for each month) to represent the total 

number of rainfall for that month. (CA NGSS: 3-ETS-1-2) (CA 

CCSS for Mathematics 3.MD.2)
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3-5 3-5.AP.14 Create programs by 

incorporating smaller 

portions of existing 

programs, to develop 

something new or add 

more advanced 

features.

Programs can be broken down into smaller parts, which can 

be incorporated into new or existing programs. Students 

incorporate predefined functions into their original designs. At 

this level, students do not need to understand all of the 

underlying implementation details of the abstractions that they 

use.

For example, students could use code from a ping pong 

animation to make a ball bounce in a new basketball game. 

They could also incorporate code from a single-player 

basketball game to create a two-player game with slightly 

different rules.

Alternatively, students could remix an animated story and add 

their own conclusion and/or additional dialogue. (CA CCSS for 

ELA/Literacy W.3.3.B, W.3.3.D, W.4.3.B, W.4.3.E, W.5.3.B, 

W.5.3.E)

Additionally, when creating a game that occurs on the moon 

or planets, students could incorporate and modify code that 

simulates gravity on Earth. They could modify the strength of 

the gravitational force based on the mass of the planet or 

moon. (CA NGSS: 5-PS2-1)
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3-5 3-5.AP.15 Use an iterative 

process to plan and 

develop a program by 

considering the 

perspectives and 

preferences of others.

Planning is an important part of the iterative process of 

program development. Students gain a basic understanding of 

the importance and process of planning before beginning to 

write code for a program. They plan the development of a 

program by outlining key features, time and resource 

constraints, and user expectations. Students should document 

the plan as, for example, a storyboard, flowchart, 

pseudocode, or story map.

For example, students could collaborate with a partner to plan 

and develop a program that graphs a function. They could 

iteratively modify the program based on feedback from diverse 

users, such as students who are color blind and may have 

trouble differentiating lines on a graph based on the color. (CA 

CCSS for Mathematics 5.G.1, 5.G.2)

Alternatively, students could plan as a team to develop a 

program to display experimental data. They could implement 

the program in stages, generating basic displays first and then 

soliciting feedback from others on how easy it is to interpret 

(e.g., are labels clear and readable?, are lines thick enough?, 

are titles understandable?). Students could iteratively improve 

their display to make it more readable and to better support 

the communication of the finding of the experiment. (NGSS.3-

5-ETS1-1, 3-5-ETS1-2, 3-5-ETS1-3)
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3-5 3-5.AP.16 Observe intellectual 

property rights and 

give appropriate 

attribution when 

creating, remixing, or 

combining programs.

Intellectual property rights can vary by country, but copyright 

laws give the creator of a work a set of rights and prevents 

others from copying the work and using it in ways that they 

may not like. Students consider common licenses that place 

limitations or restrictions on the use of others' work, such as 

images and music downloaded from the Internet. When 

incorporating the work of others, students attribute the work. 

At this level, students could give attribution by including 

credits or links directly in their programs, code comments, or 

separate project pages.

For example, when making a program to model the life cycle 

of a butterfly, students could modify and reuse an existing 

program that describes the life cycle of a frog. Based on their 

research, students could identify and use Creative Commons-

licensed or public domain images and sounds of caterpillars 

and butterflies. Students give attribution by properly citing the 

source of the original piece as necessary. (CA NGSS: 3-LS-1-

1) (CA CCSS for ELA/Literacy W.3.8, W.4.8, W.5.8)

Alternatively, when creating a program explaining the structure 

of the United States goverment, students find Creative 

Commons-licensed or public domain images to represent the 

three branches of government and attribute ownership of the 

images appropriately. If students find and incorporate an 

audio file of a group playing part of the national anthem, they 

appropriately give attribution on the project page. (HSS.3.4.4)
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3-5 3-5.AP.17 Test and debug a 

program or algorithm 

to ensure it 

accomplishes the 

intended task.

Programs do not always run properly. Students need to 

understand how to test and make necessary corrections to 

their programs to ensure they run properly. Students 

successfully identify and fix errors in (debug) their programs 

and programs created by others. Debugging strategies at this 

level may include testing to determine the first place the 

solution is in error and fixing accordingly, leaving 

"breadcrumbs" in a program, and soliciting assistance from 

peers and online resources.

For example, when students are developing a program to 

control the movement of a robot in a confined space, students 

test various inputs that control movement of the robot to make 

sure it behaves as intended (e.g., if an input would cause the 

robot to move past a wall of the confined space, it should not 

move at all). (CA NGSS: 3-5-ETS1-3)

Additionally, students could test and debug an algorithm by 

tracing the inputs and outputs on a whiteboard. When noticing 

"bugs" (errors), students could identify what was supposed to 

happen and step through the algorithm to locate and then 

correct the error.
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3-5 3-5.AP.18 Perform different 

roles when 

collaborating with 

peers during the 

design, 

implementation, and 

review stages of 

program 

development.

Collaborative computing is the process of creating 

computational artifacts by working in pairs or on teams. It 

involves asking for the contributions and feedback of others. 

Effective collaboration can often lead to better outcomes than 

working independently. With teacher guidance, students take 

turns in different roles during program development, such as 

driver, navigator, notetaker, facilitator, and debugger, as they 

design and implement their program.

For example, while taking on different roles during program 

development, students could create and maintain a journal 

about their experiences working collaboratively. (CA CCSS for 

ELA/Literacy W.3.10, W.4.10, W.5.10) (CA NGSS: 3-5-ETS1-

2)
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3-5 3-5.AP.19 Describe choices 

made during program 

development using 

code comments, 

presentations, and 

demonstrations.

People communicate about their code to help others 

understand and use their programs. Explaining one's design 

choices gives others a better understanding of one's work. 

Students may explain their step-by-step process of creating a 

program in a presentation or demonstration of their personal 

code journals. They describe how comments within code 

organize thought and process during the develpment of the 

program.

For example, students could describe the decision to have the 

score in a game flash when it can be rounded to 100 by 

writing a comment in the code. (CA CCSS for Mathematics 

3.NBT.1)

Alternatively, students could present their overall program 

development experience and justify choices made by using 

storyboards, annotated images, videos, and/or journal entries. 

(CA CCSS for ELA/Literacy SL.3.4, SL.4.4, SL.5.4, SL.3.5, 

SL.4.5, SL.5.5) (CA NGSS: 3-5-ETS1-1, 3.5-ETS1-2, 3.5-

ETS1-3) 



California K-12 Computer Science Standards 

3-5 3-5.IC.20 Discuss computing 

technologies that 

have changed the 

world, and express 

how those 

technologies 

influence, and are 

influenced by, cultural 

practices.

New computing technologies are created and existing 

technologies are modified for many reasons, including to 

increase their benefits, decrease their risks, and meet societal 

needs. Students, with guidance from their teacher, discuss 

topics that relate to the history of computing technologies and 

changes in the world due to these technologies. Topics could 

be based on current news content, such as robotics, wireless 

Internet, mobile computing devices, GPS systems, wearable 

computing, and how social media has influenced social and 

political changes.

For example, students could conduct research in computing 

technologies that impact daily life such as self-driving cars. 

They engage in a collaborative discussion describing impacts 

of these advancements (e.g.,  self-driving cars could reduce 

crashes and decrease traffic, but there is a cost barrier to 

purchasing them). (CA CCSS for ELA/Literacy W.3.7, W.4.7, 

W.5.7, SL.3.1, SL.4.1, SL.5.1) 

Alternatively, students could discuss how technological 

advancements affected the entertainment industry and then 

compare and contrast the impacts on audiences. For 

instance, people with access to high-speed Internet may be 

able to choose to utilize streaming media (which may cost less 

than traditional media options), but those in rural areas may 

not have the same access and be able to reap those benefits. 

(VAPA Theatre Arts 4.3.2, 4.4.2)
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3-5 3-5.IC.21 Propose ways to 

improve the 

accessibility and 

usability of 

technology products 

for the diverse needs 

and wants of users.

The development and modification of computing technology is 

driven by people’s needs and wants and can affect groups 

differently. Students anticipate the needs and wants of diverse 

end users and propose ways to improve access and usability 

of technology, with consideration of potential perspectives of 

users with different backgrounds, ability levels, points of view, 

and disabilities.

For example, students could research a wide variety of 

disabilities that would limit the use of traditional computational 

tools for the creation of multimedia artifacts, including digital 

images, songs, and videos. Students could then brainstorm 

and propose new software that would allow students that are 

limited by the disabilities to create similar artifacts in new ways 

(e.g., graphical display of music for the deaf, the sonification 

of images for visually impaired students, voice input for those 

that are unable to use traditional input like the mouse and the 

keyboard). (CA CCSS for ELA/Literacy W.3.7, W.4.7, W.5.7) 

Alternatively, as they anticipate unique user needs, students 

may consider using both speech and text to convey 

information in a game. They may also wish to vary the types 

of programs they create, knowing that not everyone shares 

their own tastes. (CA NGSS: 3-5-ETS1-1, 3-5-ETS1-2, 3-5-

ETS1-3)
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3-5 3-5.IC.22 Seek and explain the 

impact of diverse 

perspectives for the 

purpose of improving 

computational 

artifacts.

Computing technologies enable global collaboration and 

sharing of ideas. Students solicit feedback from a diverse 

group of users and creators and explain how this input 

improves their computational artifacts.

For example, students could seek feedback from classmates 

via user surveys, in order to create an idea and then make a 

claim as to how to improve the overall structure and function 

of their computational artifact. Using the feedback students 

could write an opinion piece supporting their claim. (CA CCSS 

for ELA/Literacy W.3.1, W.4.1, W.5.1) 

Alternatively, with guidance from their teacher, students could 

use video conferencing tools, shared documents, or other 

online collaborative spaces, such as blogs, wikis, forums, or 

website comments, to gather and synthesize feedback from 

individuals and groups about programming projects. (CA 

CCSS for ELA/Literacy SL.3.1, SL.4.1, SL.5.1)
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3-5 3-5.IC.23 Describe reasons 

creators might limit 

the use of their work.

Ethical complications arise from the opportunities provided by 

computing. With the ease of sending and receiving copies of 

media on the Internet, in formats such as video, photos, and 

music, students consider the opportunities for unauthorized 

use, such as online piracy and disregard of copyrights. The 

license of a downloaded image or audio file may restrict 

modification, require attribution, or prohibit use entirely. 

For example, students could take part in a collaborative 

discussion regarding reasons why musicians who sell their 

songs in digital format choose to license their work so that 

they can earn money for their creative efforts. If others share 

the songs without paying for them, the musicians do not 

benefit financially and may struggle to produce music in the 

future. (CA CCSS for ELA/Literacy SL.3.1, SL.4.1, SL.5.1)

Alternatively, students could review the rights and 

reproduction guidelines for digital artifacts on a publicly 

accessible media source. They could then state an opinion 

with reasons they believe these guidelines are in place. (CA 

CCSS for ELA/Literacy W.3.1, W.4.1, W.5.1)


