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PK/K Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Middle School High School
Algorithmic EK-ALG-PS-01: | E1-ALG-PS-01: E2-ALG-PS-01: E3-ALG-PS-01: E4-ALG-PS-01: E5-ALG-PS-01: MS-ALG-PS-01: Design an algorithm that HS-ALG-PS-01: Design an algorithm
Problem Solving Carry out Decompose a Create an Create an Create a written Create a visual includes variables of multiple data types to using appropriate data structures to
algorithms in problem or task algorithm algorithm that representation representation of solve a problem or express an idea. solve a problem or express an idea.
dallyactivities. | Into indvidual | thatincludes | includesa | of an algorithm an aigoritnm i3t | MS-ALG-PS-02: Model a given algorithm HS-ALG-PS-02: Optimize the design
Snrat or‘th\éq P an%lu‘te at"onvto ' e elnce‘ events comlb'n;t'on of ‘andua co;/nt;"nat'on with a flowchart or pseudocode that of an algorithm using procedural
gor ’ eratl Seque Y ' natl inat includes a combination of control structures | abstraction and control structures.
solve a problem iteration, and sequence, events, of sequence, and procedures
or express an selection to solve iteration, and events, iteration, P ’ HS-ALG-PS-03: Evaluate algorithms
idea. a problem or selection to solve a | and selection to MS-ALG-PS-03: Verify the accuracy of an for efficiency, correctness, and clarity,
express an idea. problem or express | solve a problem or | algorithm for given inputs. using metrics or test cases.
an idea. express an idea. MS-ALG-PS-04: Justify whether a problem | HS-ALG-PS-04: Describe the
is best solved using procedural instructions, | differences between deterministic and
rule-based logic, data-driven methods, or a probabilistic algorithms.
el SIOAMISE Sl eSSt HS-ALG-PS-05: Evaluate Al-generated
MS-ALG-PS-05: Use an Al tool to output to assess bias, accuracy, and
generate outputs that assist in solving a potential harms.
computational problem.
Machine Learning EK-ALG-ML-02: | E1-ALG-ML-02: E2-ALG-ML-02: E3-ALG-ML-02: E4-ALG-ML-02: E5-ALG-ML-02: MS-ALG-ML-06: Hypothesize how a HS-ALG-ML-06: Justify the selection of
Recognize Recognize that Examine how Investigate how a Analyze Train @ machine machine learning model generates a type of Al algorithm to accomplish

a task.

OIFYSIEIS 19 r:jot\ce tﬁchnotogles fram d mach&nf mﬁdel can ((j:han.ge betwee‘n thi t? maﬁke a MS-ALG-ML-07: Investigate ways to improve | HS-ALG-ML-07: Evaluate training
Er?atf(eems an itnadta%;etg)?:aegs €arning mMoaget. \;\édeendqgv; traatiani‘rj ?rra?rﬁ)iirt‘zsatz and a craesdsilctcig’;:on or the accuracy of a machine learning model data by examining its source, quality,
omcione a0 ot g machige learning P : and reduce bias by refining the quality of representativeness, potential biases,
’ i . examples and nonexamples in the training and privacy implications.
generate new model's output. data .
things. : HS-ALG-ML-08: Develop a machine
MS-ALG-ML-08: Evaluate the features and learning model for a chosen task using
limitations of a machine learning model. appropriate data and tools.
EK-ALG-IM-03: | E1-ALG-IM-03: E2-ALG-IM-03: E3-ALG-IM-03: E4-ALG-IM-03: E5-ALG-IM-03: MS-ALG-IM-09: Evaluate which human- HS-ALG-IM-09: Design a computing
Describe how Explain how a Describe how an | Compare Evaluate how Articulate centered design principles are present or technology using human-centered
people create change to an algorithm might how different different algorithms | how human- missing in an existing computing technology. | design principles.

algorithms to
solve problems.

algorithm leads
to a different
outcome.

impact peers in
varied situations.

algorithms may
affect outcomes,
situations, and
people with a wide
range of needs.

for solving the
same problem
produce outcomes
that may benefit

or disadvantage
different groups of
people.

centered design
principles are
incorporated into
the development
of a computing
technology.

MS-ALG-IM-10: Examine evidence

of beneficial and harmful impacts,
ethical issues, and biases of algorithms
encountered in daily life.

MS-ALG-IM-11: Modify an algorithm to
address a specific societal impact, ethical
issue, or bias.

HS-ALG-IM-10: Evaluate the ethical
implications, societal impacts, and
potential biases of rule-based and
data-driven algorithms.

HS-ALG-IM-11: Articulate the values
embedded in the design of an
algorithmic system.
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PK/K Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Middle School High School
Program EK-PRO-PD-04: | E1-PRO-PD-04: E2-PRO-PD-04: E3-PRO-PD-04: E4-PRO-PD-04: E5-PRO-PD-04: MS-PRO-PD-12: Use a procedure to HS-PRO-PD-12: Create a modular
Development Create a Create code Create code from | Develop code Compare different Create a novel structure code for clarity and reusability. program that uses procedures,
sequence of from an an algorithm from a student- programming program by . external libraries, or objects to improve
. . . : Iy MS-PRO-PD-13: Use reference o o
commands to algorithm that includes created algorithm | solutions to the modifying or A £ reusability and readability.
. . T documentation in program development.
solve a that includes sequence, events, | thatincludes a same problem combining
problem or sequence to and iteration to combination of based on elements of MS-PRO-PD-14: Justify the importance of HS-PRO-PD-13: Use documentation,
express an idea. | solve a problem | solve a problem | sequence, events, | correctness and existing programs. | attribution and intellectual property when libraries, application programming
or express an or express an iteration, and clarity. E5-PRO-PD-05: developing computing technologies. interfaces (APIs), and other tools in
dea. st Zeéergggmt%fowe E4-PRO-PD-05: Construct MS-PRO-PD-15: Develop a program utilizing | Pre9"am development.
express an idea. Collaborate vv\th individual inclusive collaboration practices. HS-PRO-PD-14: Apply appropriate
_ a team by offering | components of a attribution of intellectual property
ES—PRO—PD—O5. a meamngful program that are when developing a computing
Use constructive contribution to collaboratively
: : technology.
feedback to creating a program. | assembled into
InnRrevE & & [PregrEInmuning HS-PRO-PD-15: Collaborate on a
program. project. programming project using a defined
workflow that includes design
documentation and clear task roles.
g’ Variables & Data EK-PRO-VD-05: | E1-PRO-VD-05: E2-PRO-VD-05: E3-PRO-VD-06: E4-PRO-VD-06: E5-PRO-VD-06: MS-PRO-VD-16: Use variables of multiple HS-PRO-VD-16: Create a program that
"= Storage Identify Identify terms Label different Identify the Trace how data Use variables to data types to store, access, and manipulate uses appropriate data structures to
E everyday that refer to representations variables being flows and changes store, compare, data within a program. store, access, and manipulate data.
E gestures and data values that of information stored and variable values in a and modify data
o symbols that change over time | with a name and manipulated in a program. within a program.
S represent in everyday life. whether its value | program.
o information is constant or
2 people use to changes.
o make choices.
Reading & EK-PRO-RD-06: | E1I-PRO-RD-06: E2-PRO-RD-06: E3-PRO-RD-07: E4-PRO-RD-07: E5-PRO-RD-07: MS-PRO-RD-17: Analyze the roles of HS-PRO-RD-17: Analyze how a
Documenting Describe how a | Explain the Explain the steps | Articulate Document a Create embedded | iteration, selection, variables, and segment of code works, including the
sequence of function of code | taken to create a how a specific program to clarify or external procedures in a segment of code. role of parameters, return values, and

Testing & Refining

commands that includes program. segment of code its functionality. documentation for MS-PRO-RD-18: Analyze Al-generated code data structures.
tcoanletes d clil G EIRe contrll?utes to thef d p(ogtrammlng for accuracy and usability in a programming | HS-PRO-RD-18: Evaluate Al-generated
chiis Sefiines: g\/pergagrgrli:pose e [PrejEe project. che for accuracy, reliability, _and

’ alignment with program requirements.
EK-PRO-TR-07: | E1-PRO-TR-07: E2-PRO-TR-07: E3-PRO-TR-08: E4-PRO-TR-08: E5-PRO-TR-08: MS-PRO-TR-19: Use systematic strategies HS-PRO-TR-19: Evaluate a computing

Identify a step
in a sequence
of commands
that does

not work as
expected.

Debug a program
that includes

a sequence of
commands.

Debug a program
that includes

sequence, events,

and iteration.

Debug a program
that includes a
combination of
sequence, events,
iteration, and
selection.

Debug a program
incrementally
and repeatedly
throughout the
development
process.

Debug a program
using systematic
strategies.

to test, refine, and document changes
to a computing technology to meet the
intended purpose.

MS-PRO-TR-20: Refine a computing
technology based on user feedback to
improve its usability and accessibility.

technology's alignment with design
specifications and responsible design
values, including its correctness,
effectiveness, and user experience.

HS-PRO-TR-20: Refine a computing
technology based on user feedback,
testing results, and responsible design
values to improve its effectiveness and
impact.
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answered by

through a data

data.

between multiple

data visualization to

possible sources

MS-DAT-DI-26: Create data visualizations

HS-DAT-DI-26: Evaluate a data

PK/K Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Middle School High School
Data Collection & EK-DAT-DC-08: | E1-DAT-DC-08: E2-DAT-DC-08: E3-DAT-DC-09: E4-DAT-DC-09: E5-DAT-DC-09: MS-DAT-DC-21: Evaluate how different HS-DAT-DC-21: Use a computational
Preparation Use collected Use multiple Compare Evaluate numeric Organize Use computational | levels of precision and granularity in data tool to generate simulated data that
data to help methods to numeric and non- | and non-numeric collected data tools to collect collection affect accuracy, storage, and fits certain parameters for use in a
answer collect both numeric types data for accuracy into a table using and organize analysis. simulation.
questions. numeric anq of data in terms and completeness. | a computationat different types of MS-DAT-DC-22: Explain how data and its HS-DAT-DC-22: Create a data
gotnf?urhnetrlc o lTovtv tdheygre el thk;_rovvs S associated metadata can be used to answer | dictionary that describes the name,
ata to help cotected and representing questions. type, and allowable values for each
answer what mformatlon records aid . ] attribute and the logical relationships
questions. they provide. columns MS-DAT-DC-23: Use a computational tool to between variables in a dataset
representing sort, filter, group, and summarize structured i
attributes. data. HS-DAT-DC-23: Use a computational
MS-DAT-DC-24: Analyze options to address éoa?; o el &l ©igen 22 exiHoEsee
a data quality issue. i
HS-DAT-DC-24: Evaluate different
2 approaches to verifying consistency
; and compliance with expected data
TB types, values, and ranges.
€ Data Investigation EK-DAT-DI-09: | E1-DAT-DI-09: E2-DAT-DI-09: E3-DAT-DI-10: E4-DAT-DI-10: E5-DAT-DI-10: MS-DAT-DI-25: Use a computational tool HS-DAT-DI-25: Create a data
< Investigate Compare a Develop a Investigate a data Create an Analyze a dataset to identify relationships among variables visualization of a multivariate dataset
D a question guestion that guestion that can | question involving | explanation that to identify the in a dataset and make a classification or to answer a question or make a
© that can be can be answered | be answered with | relationships includes at least one | nature and prediction. classification or prediction.
i
(1]
(a]

Impacts of Data
Science

collecting data | investigation and attributes. report the process of variability in the t : : 2 ] - . I
) ‘ : o show how different design choices can simulation or visualization to answer
I SWeEEs e QUESHOm AN _and re.SUlt.S CIre) CEIR) | CEIE: impact the interpretation of the same data. a data question, inform decision-
everyday can be answered investigation. ‘ making, and identify potential
environments. | through other MS-DAT-DI-27: Summarize a data limitatiéns

means. investigation process, including potential :

biases, limitations, and supporting evidence.

EK-DAT-IM-10: | E1-DAT-IM-10: E2-DAT-IM-10: E3-DAT-IM-11: E4-DAT-IM-11: ES-DAT-IM-11: MS-DAT-IM-28: Explain the benefits and risks | HS-DAT-IM-27: Evaluate the
Investigate Examine a variety | Distinguish Design a data Investigate how Analyze the of allowing personal data and metadata to societal, environmental, and ethical
how data can of data questions | between data collection process | data collected benefits and risks be collected and used in datasets, including | implications of large-scale data
help a person that address collection that addresses the | about people may of a computing issues of data ownership, privacy, and collection and processing, including
make informed | the needs of approaches, needs of people affect individuals technology that sovereignty. within Al applications.

decisions in
everyday life.

a person or
community.

including those
that may lead
to inaccurate or
biased data.

from different
backgrounds or
groups.

and groups.

uses collected
data.

MS-DAT-IM-29: Analyze how decisions
made at different stages of working with
data can lead to biased data, misleading
conclusions, and compromised Al models.

HS-DAT-IM-28: Debate the efficacy
of a policy or regulation to ensure
responsible data use.
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PK/K Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Middle School High School
Hardware & EK-SYS-HW-11: | E1-SYS-HW-11: E2-SYS-HW-11: E3-SYS-HW-12: E4-SYS-HW-12: E5-SYS-HW-12: MS-SYS-HW-30: Examine differences HS-SYS-HW-29: Differentiate an
Software Examine the Describe the Explain how the Describe the role Apply a basic Explain how between computing systems based on user | operating system as a special type
use of tools to | purpose of basic hardware of software in a troubleshooting hardware needs, system requirements, and potential of software that manages both
accomplish a basic hardware components computing system | process to identify and software societal, environmental, and ethical impacts. | the hardware and other software
task or solve component; of a computing to accomplish and fix common comporjents of a MS-SYS-HW-31: Describe computing ;ompqnents ofya computing system,
a problem for of a computing system work tasks or solve hardware and computing system ; : ] : 2 : including handling memory and
different users. | system, using together to problems software issues work together to dev.|ces usepl In various industries, their peripherals
: accurafe e R : : S o s e basic funlctlons, and how they are used to :
; inol d outout (/O) Utout operation accomplish tasks or solve problems. HS—SY.Sl—HV\/—SO: Demgnstrate the
€rminology. and outpu output ope = capabilities and limitations of a
IS ENIeI, PIrOcEsEing, a1d physical or simulated computing
SOESE, device to address a task or problem.
Security EK-SYS-SE-12: E1-SYS-SE-12: E2-SYS-SE-12: E3-SYS-SE-13: E4-SYS-SE-13: E5-SYS-SE-13: MS-SYS-SE-32: Explain the effects of not HS-SYS-SE-31: Identify different types
Differentiate Describe how to | Explain how Evaluate Distinguish between | Describe the using the CIA triad when working with data. | of cybersecurity and physical security
betvveen public keep devices and | online actions how sharing authenticat_ion‘ concepts of the MS-SYS-SE-33: Evaluate common types of measures anq the trade-offs for users,
and private online accounts have real-world information and authorization CIA triad and how ber attacks and preventions data, and devices.
information. safe from conseqguences. online might in protecting each component cybe P ' . ]
unauthorized reveal personall devices and private is important AESTEHE 92 Classiiy e caLses
access identiﬁgbte / information i in prgtecting and imp.acts Of. secgrity breaches
: inf i d : inf i and social engineering attacks for
information an information. individuals, industries, communities,
OusreREle and governments.
HS-SYS-SE-33: Formulate a solution to
a security flaw in a given system.
Networks E3-SYS-NT-14: E4-SYS-NT-14: E5-SYS-NT-14: MS-SYS-NT-34: Model how information HS-SYS-NT-34: Diagram a network
Explain how Compare wired and | Distinguish in a network is broken down into packets, of computing systems, including
people access the | wireless methods between the transmitted between devices, and hardware and software.
@n;emet to gain thatl computing cqmponent§ olf reassembled. HS-SYS-NT-35: Analyze how the
?o%hr:]itrl]iocnataens\/ith chce)\r/wlﬁzcsztutzetfe mz\e/\(/joaﬂ?g WITEIESS | MS-SYS-NT-35: Explain how the resilience internet functions as a network of
) : of the internet depends on interconnected networks and how it differs from other
e ol internet. devices and their roles and functions within | types of networks.
the network.
Impacts of EK-SYS-IM-13: E1-SYS-IM-13: E2-SYS-IM-13: E3-SYS-IM-15: E4-SYS-IM-15: E5-SYS-IM-15: MS-SYS-IM-36: Collaborate to improve the HS-SYS-IM-36: Evaluate the rationale
Computing Identify‘ Des;ribe an Descrjbe the Dgscribe how ]nvestigate the Examing how design of a computing system to meet the beh‘ind a law or policy gov_erning the
Systems respomble !nd|\/|dual‘§ role benefits and widely ulsed impacts of vwglely computing needs of diverse users. design and use of computing systems.
behhaVIor. " lrespormblyl hafmfs s computing vegel eompLing] { sysltems |rr(;pi]ct MS-SYS-IM-37: Examine how access to HS-SYS-IM-37: Investigate how
when using using com%utmg ar(ljedror? an systems may SRSl ﬂ;tl;l’a ATl l tl'e computing systems can vary based on computing systems and infrastructure
aelnleliling SRSl NAlviduats use Inglerres an eeliEesElne s ways peopie live personal and social factors, such as physical | impact society and the environment,
YBETE and digital tools. of computing |nd|V|dualls life and | environment. and work. ability, geographic location, socioeconomic | identifying who is affected and why.
digital tools. systems and community.

digital tools.

status, and age.
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PK/K Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Middle School High School
History of EK-SOC-HI-14: | E1-SOC-HI-14: E2-SOC-HI-14: E3-SOC-HI-16: E4-SOC-HI-16: E5-SOC-HI-16: MS-SOC-HI-38: Compare the roles of HS-SOC-HI-38: Analyze the historical
Computing Identify Compare how Analyze the ways | Examine how Investigate the Analyze how individuals, communities, organizations, trajectory of a specific computing
computing an everyday that people from | computing contributions of the inclusion and governments in shaping computing technology and how its development
technologies activity changed different cultures, | innovations have diverse individuals or exclusion of technologies across major eras in is linked to societal and environmental
used in daily life | after a specific backgrounds, changed the ways | and communities diverse individuals | computing history. factors.
e ver | S vas | e fong™ | eome e Work | toryof |27 SOMTWNLES | MSSOCH153. Anabze tendedand | HSSOCHL5 Propose modicatas
time introduced computing over time : the design unmtended impacts of a h|storl\cal an existing policy or piece of legls{at\on
’ ’ technologies to i devetopmént and computing technology on society and the that encourages ethical innovation and
) : ’ environment. minimizes societal risks associated with
help them solve societal impact technolo
i gy.
problems and of computing
express ideas. technologies.
Emerging E3-SOC-ET-17: E4-SOC-ET-17: E5-SOC-ET-17: MS-SOC-ET-40: Evaluate when it is HS-SOC-ET-40: Evaluate the
Technologies Describe how Analyze how Examine how appropriate to use Al and other emerging fundamental technological differences
new technologies | the limitations people decide technologies to solve a problem based between an emerging technology and
create both of existing whether or not on their capabilities, limitations, and established technologies and how
benefits and risks technologies can to use emerging environmental impacts. those differences influence computing.
e ael e o SrEing - SEneloges MS-SOC-ET-41: Evaluate how the decisions | HS-SOC-ET-41: Evaluate the societal
amity ire. echnotogies. made while designing an emerging and environmental impacts of an
technology influence user experiences emerging technology, including those
differently across different communities. that lead to inequities in access and
MS-SOC-ET-42: Debate ways an emerging IR
technology impacts the social, cultural, and | HS-SOC-ET-42: Design a conceptual
environmental issues in local communities. solution to a real-world problem using
an emerging technology, analyzing its
potential benefits and harms.
Humans & EK-SOC-HU-15: | E1-SOC-HU-15: E2-SOC-HU-15: E3-SOC-HU-18: E4-SOC-HU-18: E5-SOC-HU-18: MS-SOC-HU-43: Analyze how the decisions | HS-SOC-HU-43: Evaluate how human
Computing Explain that Differentiate Investigate Examine why Distinguish between | Evaluate when humans make when using computing choices in using, designing, deploying,
people design between activities | situations people design and | human learning and | it is appropriate technologies have ethical and social and regulating computing technologies
and develop that humans do where humans build computing machine learning to use or not conseguences. have risks, benefits, and long-term
computing well and activities | have created technologies. processes. use computing impacts.
technologies. that compgtmg computing technologies to HS-SOC-HU-44: Debate perspectives on
technologies do technologies to solve a problem. differences between human and artificial
well. solve problems. intelligence and their implications for
consciousness, ethics, and human
responsibility.
Career EK-SOC-CE-16: | E1-SOC-CE-16: E2-SOC-CE-16: E3-SOC-CE-19: E4-SOC-CE-19: E5-SOC-CE-19: MS-SOC-CE-44: Analyze how workers in HS-SOC-CE-45: Analyze how diverse
Exploration Identify how Describe how Investigate Explain how Investigate how the | Examine how different careers use computational thinking | teams of people use computational
people use computing is how personal people in different | workforce adopts professionals to solve real-world problems. thinking and computing technologies to
Shome | home. stschost, | to computng | computing | technologies and | using computng | MSSOC-CE-45: Evaluate how automation | #01€ PIOBiems 2N express Aeos
school énd at | and inl the l in different technologies continues to update | technologies to il Seioiet Eel Gl el (El EEelos SSOICREIS i C.ormect ;omputing
work ’ community. industries and and skills to their computing solve problems and change how people work. knowledge and skills acquired to
’ : : . ) ’ students’ personal goals and career
careers. accomplish their skills.

work.

aspirations.
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