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GUIDING PRINCIPLES  





NYS K-12 COMPUTER SCIENCE AND DIGITAL FLUENCY LEARNING STANDARDS PAGE 7 

The Review Panel feedback was used to revise the standards per Department policy and 
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Computer Science and Digital Fluency Standards for 
All Learners  

Digital Equity 

The COVID-19 Pandemic, and the responsive shift to remote and/or hybrid learning, 
brought forth a new understanding of the need to address digital equity in New York 
State.  Sufficient access to a computing device and high-speed broadband is essential for 
educational equity.  Devices and internet access alone will not ensure digital equity, 
however. Individuals must have an understanding of technology and the ability to use it 
effectively, safely, and productively, in order to pursue extended learning opportunities, 
including college and trades, enter the workforce, and fully participate in 21st Century life 
and citizenship.  The NYS K-12 Computer Science and Digital Fluency Standards provide 
students with this critical foundation. 

As with all facets of the work of the New York State Education Department, Equity has 
been a Guiding Principle during the Standards development process.  The Executive 
Committee, Authoring Workgroup, and Review Panels reviewed every standard through 
a lens of equity and diversity.  The Standards were crafted to allow for engagement by 
all students and provide flexibility in how students may demonstrate proficiency. The 
Standards support a cultural view of learning and human development in which multiple 
expressions of diversity are recognized and regarded as assets for teaching and 
learning—otherwise referred to as Culturally Responsive-Sustaining Education (CR-S). 

English Language Learners 

The need to promote computer science and digital fluency education among all students 
comes at a time when the system is already charged with building up language skills 
among an increasingly diverse student population. Students who are English Language 
Learners (ELLs) now comprise over 20% of the school-age population, which reflects 
significant growth in the past several decades.  

ELLs, language minority learners, and students acquiring academic English often struggle 
to access the language, and therefore the knowledge, that fills the pages of academic 
texts, despite their linguistic assets. In turn, these students are over-represented among 
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access to learning for all students while capitalizing on linguistic and cultural diversity. 
Additional guidance on working with linguistically diverse learners can be accessed on the 
Office of Bilingual Education and English as a New Language’s website. 

Students with Disabilities 

One of the fundamental tenets guiding educational legislation (the 
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Concept Areas 

Impacts of Computing  

Computing affects many aspects of the world at local, national, and global levels. 
Individuals and communities influence computing through their behaviors and cultural 
and social interactions. In turn, computing influences new cultural practices. Informed 
citizens understand the ethical and social implications of the digital world, including equity 
and access to computing and computing technologies.  

The Impacts of Computing standards promote an understanding of the evolving impact 
of computing technologies on society through many lenses, including personal, social, 
cultural, accessibility, legal, economic, and ethical.  

Society 

Computing can change or reinforce cultural practices and equity 
within society. Human social structures that support education, 
work, and communities have been affected by the ease of 
communication facilitated by computing. Governments enact laws 
to influence the impact of computing technologies on society.  

Ethics  

Computing is not done in a vacuum. The question of ethics in 
computing is for both creators and users of technology.  If 
computer scientists and end users do not take into account biases 
and ethics of what has been built, algorithms and programs may 
have unintended impacts on societies.  

Accessibility  

The development and design of computing systems needs to take 
into account the needs and wants of diverse end users and 
purposefully consider potential perspectives of users with different 
backgrounds and ability levels. Identifying potential personal bias 
during the design and implementation process maximizes 
accessibility in product design, and awareness of professionally 
accepted accessibility standards helps to evaluate computational 
artifacts for accessibility. 

Career Paths  

The increased connectivity between people in different cultures and 
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Computational Thinking  

Computational thinking involves thinking about and solving problems in ways that can be 
carried out by a computer. Computational thinking not only underpins all theory and 
application of computer science, but also influences many other subject areas. 
Computational thinking includes both core concepts, such as algorithms and variables, 
and core practices, such as abstraction, decomposition, data analysis, modeling, and 
simulation, that are vital not only to the design and development of computer programs 
but also to the strategic use of computational power to solve problems across disciplines. 
The process of creating meaningful and efficient solutions, often done in collaboration 
with others, typically involves these steps: defining the problem, breaking apart large 
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Abstraction 
and 

Decomposition  

Abstraction is the process of reducing complexity by focusing on 
key elements. The study of a complicated system often starts by 
simplifying it and addressing just the most important parts. 
Complex computer programs also rely on abstraction to isolate 
particular routines or tasks, especially if those tasks are 
common. A programmer can then call on that routine, often 
written by others, without needing to understand its details. 
Decomposition is the process of strategically breaking 
complicated problems or tasks into smaller parts that are simpler 
to understand, program, and debug.  

Algorithms  and 
Programming  

An algorithm is a sequence of steps designed to accomplish a 
specific task. Algorithms can be translated into programs, or 
code, to provide instructions for computing devices. Algorithms 
are central to programming.  Programming is the process of 
designing and developing code to perform a specific task. It 
includes the transformation of an algorithm into a specific 
language that a computer can read and execute, testing code 
under controlled conditions to ensure its accuracy, debugging the 
code to resolve errors, and producing documentation both for 
end users to understand how to use the program and for other 
developers to assist in following the logic within the program.  
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Organization of the Standards 

The NYS K-12 Computer Science and Digital Fluency Standards are organized into five 
Concepts: Impacts of Computing, Computational Thinking, Networks and Systems 
Design, Cybersecurity, and Digital Literacy. 

Each Concept contains two or more Sub-Concepts.  Within the Sub-Concepts are a 
number of standards. The standards are grouped into grade-bands: K-1, 2-3, 4-6, 7-8, 
and 9-12.  Students are expected to master the standards by the end of the last year 
of the grade band (i.e. end of third grade for the 2-3 grade band). 

CONCEPT SUB-CONCEPTS STANDARDS 

IMPACTS OF SOCIETY 1, 2 

COMPUTING ETHICS 3, 4, 5 

ACCESSIBILITY 6 

CAREER PATHS 7 

COMPUTATIONAL MODELING AND SIMULATION 1 
THINKING DATA ANALYSIS AND VISUALIZATION 2, 3 

ABSTRACTION AND DECOMPOSITION  4, 5 
ALGORITHMS AND PROGRAMMING 6, 7, 8, 9, 10 

NETWORKS AND HARDWARE AND SOFTWARE 1, 2, 3 
SYSTEMS DESIGN NETWORKS AND THE INTERNET 4, 5 

CYBERSECURITY RISKS 1 
SAFEGUARDS 2, 3, 4 
RESPONSE 5 

DIGITAL LITERACY DIGITAL USE 1, 2, 3, 4, 5 
DIGITAL CITIZENSHIP 6, 7 

Please note that the organization is not intended as a sequence.  Concepts, Sub-
Concepts, and individual Standards may be taught in any order.   



NYS K-12 COMPUTER SCIENCE AND DIGITAL FLUENCY LEARNING STANDARDS PAGE 19 

How to Read the Standards 

The standards are identified by grade band, followed by the concept area, and 
finally the standard number. 

Each standard is presented with an additional clarifying statement. 
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Grades K-1 Grades 2-3 Grades 4-6 Grades 7-8 Grades 9- 12  

E
th

ic
s

 

K- 1.IC.3  

Identify computing 
technologies in the 
classroom, home, and 
community.  

2- 3.IC.3  

Discuss and explain how 
computing technology 
can be used in society 
and the world. 

4- 6.IC.3  

Explain current events 
that involve computing 
technologies.  

7- 8.IC.3  

Identify and discuss 
issues of ethics 
surrounding computing 
technologies and 
current events.  

9- 12.IC.3  

Debate issues of ethics 
related to real world 
computing 
technologies.  

The focu s should be on 
recognizing familiar 
computing  technologies 
that we use in our lives.  

The focus  is on examples 
of computing  technology 
that were  invented to solve 
broader problems in 
society, or existing 
technology platforms that 
can hav e many  purposes.  

Explanations should be 
grade level appropriate to 
ensure understanding of 
current events and the 
related computing 
technologies.    

At this level, students may 
require teacher support to 
discuss the possible ethical 
implications of computing 
technologies.   

The focus is on developing 
and defending a claim 
about a specific ethical 
dilemma related to 
computing technologies.     

K- 1.IC.4  

Identify public and 
private spaces in our 
daily lives. 

2- 3.IC.4  

Identify public and 
private digital spaces. 

4- 6.IC.4  

Explain who has access 
to data in different 
digital spaces.   

7- 8.IC.4  

Identify and discuss 
issues related to the 
collection and use of 
public and private data. 

9- 12.IC.4  

Assess personal and 
societal trade-offs 
related to computing 
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Grades K-1 Grades 2-3 Grades 4-6 Grades 7-8 Grades 9- 12  
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Grades K-1 Grades 2-3 Grades 4-6 Grades 7-8 Grades 9- 12  

C
ar

ee
r 

P
at

hs
 

K- 1.IC.7  

Identify multiple jobs 
that use computing 
technologies. 

2- 3.IC.7  

Identify a diverse range 
of roles and skills in 
computer science. 
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Grades K-1 Grades 2-3 Grades 4-6 Grades 7-8 Grades 9- 12  

D
at

a 
A

na
ly

si
s 

an
d 

V
is

ua
liz

at
io

n
 

K- 1.CT.3  

Identify ways to 
visualize data, and 
collaboratively create a 
visualization of data. 

2- 3.CT.3  

Present the same data 
in multiple visual 
formats in order to tell a 
story about the data. 

4- 6.CT.3  

Visualize a simple data 
set in order to highlight 
relationships and 
persuade an audience.  

7- 8.CT.3  

Refine and visualize a 
data set in order to 
persuade an audience. 

9- 12.CT.3  

Refine and visualize 
complex data sets to tell 
different stories with the 
same data set.  

Ways to visualize data 
include tables, graphs, and 
charts.  

The emphasis is on using 
the visual representation to 
make the data meaningful. 
Options for presenting data 
visually include tables, 
graphs, and charts.   

The emphasis is on 
identifying and 
organizing relevant data 
to emphasize particular 
parts of the data in 
support of a claim.  

Refining includes, but is 
not limited to, identifying 
relevant subsets of a data 
set, deleting unneeded 
data, and sorting and 
organizing data to highlight 
trends.  

The emphasis is on refining 
large data sets to create 
multiple narratives 
depending upon the 
audience. Large data sets 
require use of a software 
tool or app to cross-
reference, analyze, refine, 
and visualize subsets of 
the data.  

A
bs

tr
ac

tio
n 

an
d 

D
ec

om
po

si
tio

n 

K- 1.CT.4  

Identify a problem or 
task and discuss ways 
to break it into multiple 
smaller steps. 

2- 3.CT.4  

Identify multiple ways 
that the same problem 
could be decomposed 
into smaller steps. 

4- 6.CT.4  

Decompose a problem 
into smaller named 
tasks, some of which 
can themselves be 
decomposed into 
smaller steps.  

7- 8.CT.4  

Write a program using 
functions or procedures 
whose names or other 
documentation convey 
their purpose within the 
larger task. 

9- 12.CT.4  

Implement a program 
using a combination of 
student-defined and 
third-party functions to 
organize the 
computation. 

The focus is on identifying 
a complex (for the age 
group) task or problem to 
break apart into smaller 
steps. The focus should be 
on understanding why this 
process is helpfu 
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Grades K-1 Grades 2-3 Grades 4-6 Grades 7-8 Grades 9- 12  

A
lg

or
ith

m
s 

an
d 

P
ro

gr
am

m
in

g 

K- 1.CT.7  

Identify terms that refer 
to different concrete 
values over time. 

2- 3.CT.7  

Name/label key pieces 
of information in a set of 
instructions, noting 
whether each 
name/label refers to a 
fixed or changing value. 

4- 6.CT.7 

Identify pieces of 
information that might 
change as a program or 
process runs. 

7- 8.CT.7  

Design or remix a 
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Grades K-1 Grades 2-3 Grades 4-6 Grades 7-8 Grades 9- 12  
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Grades K-1  Grades 2-3  Grades 4-6  Grades 7-8  Grades 9- 12  





NYS K -12 Computer Science and Digital Fluency Standards  

NYS K-12 COMPUTER SCIENCE AND DIGITAL FLUENCY LEARNING STANDARDS PAGE 32 

Cybersecurity 

Grades K-1  Grades 2-3  Grades 4-6  Grades 7-8  Grades 9- 12  
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Grades K-1  Grades 2-3  Grades 4-6  Grades 7-8  Grades 9- 12  

D
ig

ita
l U

se
 

This Standard begins in 
Grade Band 4-6. 

This Standard begins in 
Grade Band 4-6. 

4- 6.DL.5  

Identify common 
features of digital 
technologies. 

7- 8.DL.5  

Transfer knowledge of 
technology in order to 
explore new 
technologies. 

9- 12.DL.5  

Transfer knowledge of 
technology in order to use 
new and emerging 
technologies on multiple 
platforms. 

Many digital technologies 
have similar features and 
functionalities. The focus is 
on identifying the 
similarities between 
different programs or 
applications, such as word 
processing tools on 
different platforms. 

New technologies could 
include different tools for 
collaboration, creation, etc. 
that the student has not 
used before.  

New technologies could 
include different tools for 
collaboration, creation, etc. 
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Grades K-1  Grades 2-3  Grades 4-6  Grades 7-8  Grades 9- 12  

D
ig

ita
l C

iti
ze

ns
hi

p
 

K- 1.DL.7  

Identify actions that 
promote good digital 
citizenship, and those 
that do not. 

2- 3.DL.7  

Understand what it 
means to be part of a 
digital community and 
describe ways to keep it 
a safe, respectful space. 

4- 6.DL.7  

Identify and describe 
actions in online spaces 
that could potentially be 
unsafe or harmful. 

7- 8.DL.7  

Describe safe, 
appropriate, positive, 
and responsible online 
behavior and identify 
strategies to combat 
negative online 
behavior. 

9- 12.DL.7  

Design and implement 
strategies that support 
safety and security of 
digital information, 
personal identity, 
property, and physical 
and mental health when 
operating in the digital 
world. 

Students are able to 
identify the basic concept 
of being a “good digital 
citize n”, and know what 
actions are and are not 
safe, responsible and 
ethical when using 
technologies.  

The focus is on describing 
actions with students and 
having them discuss 
whether those actions 
would be safe, responsibl e, 
respectful,  and/or ethical 
using technology and/or 
online spaces.  

The focus is on identifying 
and describing potentially 
unsafe behaviors, and 
actions to take if they are 
witnessed or experienced, 
including cyberbullying.  

Students are able to 
strategize ways to keep  
online spaces safe. Identify 
types of negative online 
behaviors including 
cyberbullying, harassment, 
trolling/flaming, excluding, 
outing, dissing, 
masquerading, and 
impersonation.  

Strategies that support 
positive mental health in 
the digital world include  
both ways to avoid or 
handle cyberbullying and 
ways to interact positively 
and constructively with 
others in connected 
spaces.   
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2018 – 2020 Computer Science and Digital Fluency Standards Workgroups 

Thank you to all the individuals involved in the authoring, review, and revision of the New York 
State Computer Science and Digital Fluency Standards.  Additional thanks to all the individuals 
who provided feedback through NYSED’s Stakeholder Feedback Survey. 
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